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CIRCUIT DESCRIPTION 

PBX SYSTEMS 
NO. 756A 

LINE, LINK, AND MARKER CIRCUIT 

CHANGES 

B. Changes in Apparatus 

B.1 Superseded Superseded by: 

CD-65741-01 
ISSUE 9D 

APPENDIX 4B 
DWG ISSUE 50B 

HA and HB diodes, 446F, 
XV option 

HA and HB diodes, 426H, 
UI option 

D. Description of Changes 

D.1 On Issue 26 option XV was added. This issue changes the 
code of diodes HA and HB from 446F, option XV, to 426H, 

option UI. 

D.2 The change is required to prevent failure of diodes HA 
and HB. During a camp-on sequence the marker functions 

to release and reoperate the trunk hold magnet to transfer 
from the dial tone link to the busy station link. This re­
lease generates a negative pulse which may destroy the HA and 
HB diodes (446F) if all-registers-busy relays ARBA and ARBB 
are operated. Option XV is rated Mfr Disc. and option UI is 
rated Standard to provide 426H diodes which can withstand the 
reverse voltage surges. 
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CIRCUIT DESCRIPTION 

PBX SYSTEMS 
NO. 756A 

LINE, LINK, AND MARKER CIRCUIT 

CHANGES 

B. Changes in Apparatus 

B.l Superseded Superseded by 

CD-65741-01 
ISSUE 9D 

APPENDIX 2B 
DWG ISSUE 4SB 

ATB, INT relay, AK6, 
Fig. 4, UC option 

ATB, INT relay, AK37, 
Fig. 4, UC option 

B. 2 Added 

AO, Bl relay, AK6, Fig. 4, UC option 

AO; Bl diode, 446F, Fig. 4, UC option 

ATB thermistor, Sc, Fig. 4, UC option 

INS diode, 446F, Fig. 4, UC option 

D. Descri~tion of Changes 

D.1 On sheets B5B, B6, B7, B8A, BBB, and B35 changes are 
made on a no-record basis to option UC (A&M Only). 

Option UC is provided on a local basis only (A&M Only). 
Options UI, UJ, UK, UL, and UM are ca_ncelled due to the 
modification applied to option UC. 

BELL TELEPHONE LABORATORIES, INCORPORATED 
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CIRCUIT DESCRIPTION 

PBX SYSTEMS 
NO. 756A 

LINE, LIN~, AND MARKER CIRCUIT 

CHANGES 

D. Description of Changes 

CD-65741-01 
ISSUE 9D 

APPENDIX lD 
DWG ISSUE 470 

o.l The lead index is changed to add reference to the automatic 
trunk level interconnecting unit. 

0.2 On sheet B35, reference to the automatic trunk level inter-
~onnecting unit is added to leads T2, R2, and S2. 

0.3 Circuit Note 102 is changed to reflect Issue 470. 

F. Changes in CD Section 

F.l In the TABLE OF CONTENTS add under part heading 17., the 
following: 

L. Automatic Trunk Level Interconnecting Unit (Options zo, 
ZS, WP, VC, and VE) 

F.2 In SECTION II - DETAILED DESCRIPTION under part heading 17. 
add the following heading and paragraphs: 

L. Automatic Trunk Level Interconnectin Unit (O tions ZD, ZS, 
WP, vc, an VE 

17.83 When a line circuit is assigned to an automatic trunk 
level interconnecting unit, options zo, ZS, WP, VC, and VE 

are used, and leads T2, R2, and 52 are connected to the unit. 

17.84 A calling station or trunk is connected to the unit by 
the marker in the same manner as when a calling station 

or trunk dials the recorded telephone dictation trunk. 

F. 3 In SECTION III - REFERENCE DATA, under 3. CONNECTING 
CIRCUifS, add: 

(ak) Automatic Trunk Level Interconnecting Unit - SD-1E255-0l. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3221-WVS-RGP 
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CIRCUIT DESCRIPTION 

PBX SYS~-!S 
NO. 756A 

CD-65741-01 
ISSUE 9D 

DWG ISSUE 46D 

LINE, LINK, AND MARXER C:!.RC'·I"r 
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CD-65741-01 - ISSUE 9D - SECTION I 

SECTION I - GENERAL DESCRIPTION 

l. PURPOSE OF CIRCUIT 

1.01 The circuit provides means for estab-
lishing dial tone connections for 

stations and trunks to dial pulse registers, 
and talking c.onnections between two stations 
or two trunks, between a station and a 
trunk, or between a station or trunk and a 
special service circuit, through a cross­
bar switch networK. 

2. GENERAL DESCRIPTION OF OPERATION 

A. Subcircuits and Arrangement 

2.01 Line circuits are provided for a maxi-
mum of 60 stations, which are assigned 

numbers from 20 to 79. The line circuits 
for the 20 to 29 group are made convertible 
so that they may be used as terminations 
for tie trunks and miscellaneous special 
service trunks and circuits. Wt.en 'l trunk 
or special service circuit is coru .... ,_ .,ed to 
a universal line circuit, the assigned 
number changes from a 20 to 29 number to 
the corresponding 80 to 89 number. 

2.02 Terminations are provided for ten 
central office trunks, which are as­

signed numbers from 90 to 99. A maximum of 
four ringdown tie trunks may be substituted 
for four central office trunks; when this 
is done the ringdown tie trunk assumes the 
number of the central office trunk it re­
places. When all of the trunks in the 90 
to 99 group are arranged in. a single trunk 
group, the PBX may be arranged for one­
digit operation in this group, and these 
trunks can be reached by dialing the single 
digit 9. 

2.03 Terminations are provided for three 
attendant trunks, which may be 

reached by dialing the single digit O. If 
a call is completed to an attendant trunk 
under an intercept condition, a distinctive 
mark is given to the trunk so that, upon 
answering, the attendant may distinguish 
the call from a dial-zero call. 

2.04 Terminations are also provided for 
one busy tone trunk, two dial pulse 

registers, and both ends of six Junctors. 

2.05 The crossbar switching network con-
sists of eight 10 by 10, 6-point 

crossbar switches. The horizontals are 
arranged so that a total of sixteen 3-wire 
links are available. The 16 links are 
realized by using eight 6-wire horizontals 
(levels 2 through 9) and choosing either 
the left or right halt of the crosspoints 
by operating the crosspoints of either the 
0 or 1 level in combination with t.hose of 
one of the 2 through 9 levels. 

2.06 The line circuits, busy tone trunk, 
Junctors, attendant trunks, ~entral 

office and ringdown tie trunks, and the 
dial pulse registers are terminated on the 
switch verticals. Each dial pulse register 
is assigned two verticals. One of these 
verticals is used as a temporary memory 
device to record the link number used in 
the dial tone connection. The crosspoints 
of the register memory verticals are not 
multipled to the crosspoints of other 
verticals and therefore, do not form part 
of the links. The junctors also have two 
vertical appearances each, one for the 
originating side, the other for the term­
inating side. 

2.07 Only one link is used for establish-
ing dial tone connections, station­

to-trunk connections, and trunk-to-trunk · 
connections. Station-to-station connections 
are established through a junctor and thus 
use two links per connection. Trunk-to­
station connections are established using 
only one link. An exception is the code 8 
tie trunk to station connections, which are 
established through a junctor and employ 
two links. 

2.08 The central office and ringdown 
tie trunks are usually arranged so 

that they may be dial selected for outgoing 
calls. Incoming calls over these trunks. 
however, can be answered and completed only 
by the attendant, unless an auxiliary posi­
tion circuit is provided as a special 
service circuit. If an attempt is made by 
the attendant to complete an incoming call 
over one of these trunks to a busy station 
(assuming all other stations in the same 
hunting group, it any, .are also busy.), the 
trunk will camp-on the busy station, pro­
vided no other trunk is already camped-on 
the same station. 

2.09 Incoming calls over central office 
trunks may be answered and completed 

by any PBX station if the PBX is provided 
with an auxiliary position circuit and the 
attendant places the PBX on remote trunk 
answer operation. In this case, any at­
tempt by the answering station to complete 
the incoming call to a busy station will 
not cause the trunk to camp-on the busy 
station. 

2.10 Although the central office and ring-
down tie trunks are dial selected, 

only nonres.tricted station, nonrestricted 
code 8 tie trunks, and other central office 
and ringdown tie trunks will be connected 
to them directly. Restricted stations 
and code 8 tie trunks, upon dialing a 9 
code, will be connected to an attendant 
trunk. For restricted stations, the attend­
ant may then hold the c'.'ll at the attendant 
trunk fJn1j C(Jnn<>ct :.1 central office or ring-
, l11wn tlt· trtmk u .. tile c ~ 11.Lng s t::i tiou on 
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a dial-back (no-t~st) basis. In the course 
of establishing this connection, the attend­
ant trunk, which is holding the calllng 
station, will be mode to release. For 
restricted code 8 tie trunks, the attendant 
may not use the dial-back feature. Instead, 
the restricted code 8 tie trunk must be 
asked by the attendant to go on hook to be 
called back later on a central office or 
ringdown tie trunk to code 8 tie trunk con­
nection basis. 

2.11 Stations may be arranged into one-way 
or two-way hunting groups, or in 

combinations of both types, but with the 
restriction that all stations in a hunting 
group must be within the same tens group. 
Trunks of the same type may also be 
arranged into two-way hunting groups. 

2.12 The following conditions will signal 
the marker to set up a dial tone con­

nection to the station or trunk; the re­
moval of a handset from a station switch­
hook; an incoming seizure signal from a 
code 8 tie trunk; the operation of a pick­
up key associated with an attendant trunk; 
the operation of a pick-up associated with 
a central office or ringdown tie trunk 
followed by the operation of the hold key 
in the attendant cordless position circuit 
or the remote answering of an incoming 
call over a central office trunk through 
the auxiliary position circuit followed 
by a switchhook flash from the answering 
station. The completion of dialing in 
a dial pulse register wil~ signal the 
marker to set up a connection between the 
dialing station, trunk or remote answered 
central office trunk, and the station or 
trunk correspending to the dialed number. 

2.13 Since the marker will process only 
one call at a time, a gating and 

preference arrangement is provided to cope 
with simultaneous bids for its service. 
When the marker is idle, the gate is open. 
~e call or a group of simultaneous calls 
for the marker will close the gate. The 
marker will proceed to process each reg­
ister bid, one trunk bid in each of two 
trunk preference lroups (not including 
code 8 tie trunks , one station or trunk 
bid in the 20 to 9 (and 80 to 89) tens 
groups, and one bid in each of the higher 
numbered tens group in ascending order, 
until all groups have been accommodated. 

2.14 Only those trunk and tens groups in 
which a bid was admitted while the 

gate was open will be served. Once a 
trunk or tens group has registered a bid, 
individual bids within those trunk and 
tens groups, which are originated before 
the group is served, will be recognized. 
The station or trunk actually served is 
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under cunt.rol ot' a units sequence circuit 
in the n•arker. When beth registers are 
busy, the rn·1rk<~r will stop serving any 
trunk or tens group and watt until a 
regist.er reqllests service, thereby making 
it available again before proceeding to 
serve the next lower preference group. 

2.15 The particular station or code 8 tie 
trunk served within a tens group is 

controlled by the position of a units 
sequence circuit within the marker, which 
determines preference in accordance with 
the uni ts d1gi t of the s tf.I ti on or code 8 
tie trunk. The mechan:l.cal and electrical 
interlocks in the attendant. cordless posi­
tion circuit prevent more than one code 
9 or code 0 trunk, under control of the 
attendant, from originating more than one 
CRll at the same time. The units prefer­
ence changes after each marker operation 
involving units selection. 

2.16 The units sequence circuit in the 
marker also controls the order of 

preference in the selection of trunks, 
attendant trunks, Junctors, and stations 
in a hunting group under call-terminating 
conditions. Other sequence cOn.trol cir­
cuits control and change the order of 
preference for the selection of link groups 
and links within a link group. A register 
allotter circuit is also p:.·ovided to equalize 
to some extent the use of the two registers. 

2.17 The marker contains a timing cir-
cuit that starts functioning at the 

beginning of each marker usage. If a 
blockage occurs and a connection is not 
completed within an interval of time, the 
processing of the call is restored to 
its initial stages and a second trial 
is made. If the connection is not com­
pleted on the second trial within another 
interval of time, the marker will attempt 
to provide a connection that will return 
busy tone to the calling end. If this 
cannot be accomplished within still 
another time interval, the markP.r will 
release on a trouble-release basis and 
restore to normal. 

2.18 Arrangements are provided to prevent 
en auxiliary switchboard, which can 

be used in conJunction with the PBX on an 
optional basis, from interfering with the 
marker while it is processing a call. 

2.19 Provisions are made for scoring groups 
of peg count, overflow, and "trouble 

registers under appropriate circumstances. 

2.20 Alarm circuitry and alarm lamps are 
provided to record circuit irreg­

ularities. 
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B. Dial Tone Connection (See Ifote 3o4) 

2.21 When a PBX station Utts the receiver 
to make a call, the line relll,J oper­

ates. 'ae line ~la,y operated pa•••• the 
tens _. units identity ot the calltnc 
statica to the marker. All calla desiring 
service coapete tar the marker.· 'l.'tMt tens 
select~cn circuit (FS2) of the marker ac­
cepts tbe tens intormatioo and allows onl,y 
one call at a time ~o be processed. 

2.22 Linea, trunks, and registers are as-
. signed a .loca~~<*i- .1,n the 1;en• .preter­

. encer·ohaln (1'83); ,Jnd .811iiUltaneous calla 
are aerMd · accortUng t~ that locattQll.· 
(When n0 more regi.ter& are available, the 
marker stops processing dial tone cQn.Dec­
tions witil it can serve a register, ~ 
i'reeing it tor another dial tone ccnn.e-

. tion. ) .. ; '~" 

2.23 Wh~ an originating staticxi line has 
been given preference, the tens cqn­

nect~r (FS4) tor the group of tens linia 
in which that station 1s located operates. 
'l'he tens connector allows the units in­
foraation from the 11.fte rela,y to be extended 
to the units selection circuit (1'85). 

2.24 All atatiana 1n the preferred tena 
group that 4ea1re·aerv1ce will, ... 

unlt1 .1ntol'll&tlon to the units aelect1on 
c lrcu1 t. However, onlJ that line which 
has the blgheat units preference 1n that 
tens Cr'ou.p will be Hl"Yed at this ti.t .. 
'1'he line and trunk hunting circuit (1'86) 
detel'ldnea which line will be served. · 

2. 25 The oper. a ti on ot the tena pretere1fU! 
.ai.1n also •t&nal• the re&i.ale:i' 

cont.rol clrcuit ('PSJ.O) to connect .n 141• 
dial 1"11•• r.S,ster. 1'be regiater control 
circuit c~,- a ~&later and ,...._. . 
cla1a•'Of·9'r.lei intoraation from the cla8s­
ot-aenlce c1rcd1t (J'8ll,) to th~· ·.· ater. 
The register cOlitroJ, cS.rcuU also · · ta 
the link teat circuit (7812 or · . ) to 
find an idle link. 

2.28 When the attendant is completing 
a call on an incoming trunk to a PBI ~ 

station or another trunk, when the attend~ 
ant is placing a call via ,an attendant 
trunk, or when the PBX 1s .on r-.ote truall 
answer operation and a PBI •tat1on ta 
completing a call on an 1DcOltln& tnanlt to 
a PBX station, the trunk P••••• 1ta tena 
and unite identit, to the aarker. '1'be 
marker connects tbe trunk· to;,• •ul pulfe 
register.~ .:t;he •'- ta8hlcn •4 .~ 
the same c1.rcU1 ta aa tor • •teU.cm· um. 

c. Call-Te!!1nat1.ni Comiecti<?Qt 
-·, . ,. .. : . 

aeaeral 

2.29 When the dial pulse register has 
received all the 41ale4.1Jd'orat1~, 

it signals the marker fer ,.rvS.c•. t'tle · 
tena ~lection circuit •cOani• .. tile .._,~ 
1ater NtU••t tor een:ice end ltU••• tM ·~ 
intoraa tlon on to the tens pref'erence . . . 
circuit. The regiaten have the highest 
preference in the ll&l'ke~ and will be served 
bet'ore an.y trunkli or stations tbat ~t 
originate calla at the .... tiae that a 
reglater requests ael"lice. 

2.30 orct1nar11.F the ilarbr wUl contlnu 
to ••rv• l.imta or trublta that were 

waitln& wbep tbe ·1'9&1•t9J' .oall•O. However. 
1t the •ft.er ·•ncaaten :• all<tfMl•t•r•-: . 
bus' condtt1Clll, lt rill aern a witting .,. 
reg1ater tirat, 1n order to ,.... tbat rea­
iater tor another.dial 'CDll c•ll. 

BtatifA Line to Station L1ne 
(Sie 39• M thf'OQjb $'11 

I < 
· l 

.. 

2.31 When the register .has Ileen 11vea pre~ 
terence; tl}e ten111 prefer~ Oba1n 

connects leads from the reg11ter tb~ to 
the sequence control circuit ('88). · !ntor­
aat1on passes over the drc~t that a Juncto. , 
will be required. 1'b9 aequ•• c<JBtro1 
circuit requests the Un• uid trunk bwitinl 
clrcu1t to find an idi~ ~unctor. 

2.33 The register c~c•or operated allows 
the tens and unS. t• ldentl t,p or. tbe 

called station to" ')l'ID8"i~d to'thfl 
aarter. The tens connect ;r ·correl)Clllding 
to the tens digit of the atat1Clll 11,operated, 
and the units rela,y ot the unite selection 
circuit corresponding to the IUlits di&it ot 
the called station is operated. The line 
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and trunk hwiting circuit then tests the 
sleeYe of the called line to see if it is 
idle. 

2.34 The link test circuit, finding an 
idle link, signals the select magnet 

control circuit to operate the select mag­
nets corresponding to the selected link. 
The select ll18gl'\et control circuit then 
sisiials the line and trunk hunting circuit 
to operate the hold magnet associated with 
the called station (assuming it is idle} 
and to operate the terminati?)g hold magnet 
of the selected junctor. 

connector circuit. Units information is 
also transmitted from the register to 
operate the units selection circuit. By 
means or the H terminal strapping in the 
units selection circuit 1 units relays 
corresponding to all the trunks in the 
desired group are operated. The units 
selection circuit then signals the line 
and trunk hunting circuit to select an 
idle trunk. 

2.40 When an idle tl'unkhas been round, the 
line and trunk hunting circuit oper­

_ates t.he hold magnet associated with that 
~;--· trunk to check that· tije trunk is holding the 

2.35 The line and trunk hunting circuit connection. Then the line and trunk hunting 
. . functions to check tha'I; ~he .,,tµnct().t: , .. "" ·• ~~~~ ~1"18.la tb~ l'O!olt• ~rol aJ.l'OQi.t· 

~· ··'!'ff l'mTdtlflt' ml"'l!!'ll"l!lf ?!fie Qt4 "then s1gniis~ fo release the· urker. 'l'he route control 
the sequence control circuit to advance . : .. .: circuit signals _tpe register control 
f'rom the terminating to the originating par~-4-' circuit t() release. the register and then 
of' the call. The sequence control circuit <-· ' restores the marker to normal. Class-of'-
advances and restores the tens connector, service information is passed from the 
the units selection, the line and trurilt register to the selected trunk through the 
hunting, the link test, and the select register corim;ctor. · 
magnet control circuits. · 

2.36 The sequence control circuit then 
signals the register control circuit 

to operate the select magnets corresponding 
to· the link to which the calling line and 
the dial pulse register are connected (see 
Note 307). The sequence control circuit 
also signals the line and trunk hunting 
circuit to operate the originating hold 
magnet of the selected Jwictor. 

2.37 The line and trunk hunting circuit 
checks that the junctor is holding 

the originating station and signals the 
route control circuit to release the marker. 
The route control circuit signals the re­
gister control circuit to release the dial 
pulse register, an·1 the route control cir­
cuit restores the marker to normal. 

Trunk to Station· Line ('See.Note 309) 

2.41 When a register ~alls for the marker 
and desires to connect a calling 

trunk to a station line, the tens preference 
chain connects leads f'rom the register 
through to the sequence control circuit. 
Information passes over tne circuit that a 
junctor will not be required. 'l'he sequence 
control circuit then operates the register 
connector of the tens connector circuit and 
signals the register control circuit to 
operate the select magnets associated with 
the link to which the calling trunk and the 
register are connected. 

2.42 The register connector allows the tens 
and units identity or the called 

station to be transmitted to the marker oper­
ating the corresponding tens connector and 
the corresponding units relay ot the units 

Station Line to Tr1.mk {See Note 308) selection circuit. The units Belection cir­
cuit then signals the line and trunk hunting 

2.38. When a register calls for the marker circuit .to t.~st .t;.t_l~--~.le~ye 21.:.~lltt~~QIL.-.·- .. : ,.,_.:..:,._c-: __ .... 
•• -_,..~ ~· ;,;;r · &'·~~~~~~cfli:11.iJrt.!~~Cf.ngc: ... ···"'!~-:'s'.tS'~~.ilf~,;aJJy.·~W~"f:d?'IJ:::c<"'.'.,.':" ~''."."''-~··· ··:""''· · • .• 
~--Ttatfon .. to '.a trllnk', ttie tens .prefe:rence·· · · ·· · ··· ·· "" · · · · · · · · · · ·~ · 

chain con! .ec ts leads from the register 
through to the sequence control circuit. 
Information oasses over the circuit that a 
junctor will.not be requ~red. The sequence 
control circuit then opera t.es the register 
connector of the tens connector circuit and 
signals the regis·ver contrc·l circuit to 
operate the selec~ magnets associated with 
the link to w~ich the CHlling station and 
the register P.re c<ennec Le'.l, 

2.39 The register connector allows the 
identity of ~he called trunk group 

to be transmitted ~o :he m~rker, operating 
the corresponding ·.runk. relays in the tens 
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2.43 The line and trunk hunting circuit 
then operates the hold ~agnet as­

sociated with the called station (if it is 
idle) and check.a that the trunk is holding 
the connection. The line and trunk hunting 
circuit the~ signals the route control 
circuit to release the marker. 'l.'he route 
control circuit signals the register con­
trol circuit to release the reg1ater and 
then restores the marker to normal. 

Trunk to Trunk 

2.44 When a register calls for a marker 
and desires to connect a calling trlmk 

._. 
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to another trunk, the operation is geneJ"allf-"' F. Cam,p-On 
the same as when it connects a calling . 
station to a tl'unk. · · · · ·· ·Sta ti.on Bus,y - No ·rrunk Ca..'liped-On 

D. Called Staticn Line Bllsz 

2.45 When the line and trunk hunting cir-· 
cu1t tests a station line and finds 

it bua,y, the hunt connt:etor .relays of tnat 
circuit operate to test whetbe~ the line is 
1n a hunting group and whether any lines 
in the hunting group are i~le. If an idle 
line is found, the marker proceeds.to com­
plete the call to that line. 

2.47 If the line busy ia ve~1t1ecr• ~e 
marJ[er either connects the c'allirig 

station to a busy tone trunk or returns 
a busy stsnal to the calling trunk, which 
returne both an audible and a visual signal 
to the attendant.· 

2.48 It the. line busy la not verified, the 
marker completes the call to the in­

tercept portion of an attendant trunk, 

E. Paths Busy 

All Ltnlts Busy 

2.49 It all links are busy when the marker 
, triea t.o .connect a station line or a 

trunk to a dial pulse register~ the link 
test circµit signals the units selections 
circuit to abandon the call. Thia marker 
action is repeated on successive calla 
until a link becomes idle. 

2.50 If all link.a are busy when ~he marker 
tries to canplete a call trOlll a dial 

pulse register, the link test circuit will 
signal the ro11te control circuit to complete 
the call to a busy tone trunk. The link 
used tor this connection is the same one 
connecting the calling station or trunk to 
the register. 

All Trunks Busy 

2.51 It all trunk.s in a desired group are 
busy, the line and trunk hunting 

circuit signals the route control circuit 
to complete the call to the busy tone trunk. 

Busy Tone Trunk Busy 

2.52 If the b11sy tone tl'\a'lk is busy, the 
marker, through the line and trunk 

hunting circu1 t and the register control 
circllit, signals the register to retum 
busy t.one to the calling subacriber and 
releases. 

2.53 When the rnarker atteilpts to complete 
a ca11 from a central office or rlng­

down tie trurik to a station line and finds 
that the station and all other stations in 
the same hunting group are .busy, it sets the 
trunk to camp-on the station line so that it 
will become connected to the station as 
soon as the station becomes idle. If the 
PBX is on remote trunk answer operation, 
the marker will function as described in 
Lin~ Hus.y - Trunk Alrea~ Camped-On and 
wlli not set the trunk o camp-on the station 
line. 

2.54 When the l~e and-trWik hunting cir-
cuit finds that the station line is 

busy, 1 t p_asses this information to the 
route control circuit. The route control 
circuit;.· recognizes the lin~ busy and the 
central office or ringdown tie trunk class 
1nd1cation frOllll the regist.er as instructions 
to set.up a camp-on condition in the trunk. 

2.55 The route control c1rcu.1t signals the 
link test circuit to find the link to 

which the desired station line is coonected 
and directs the line and trunk hunting cir­
cuit, after a suitable interval, to release 
the hold magnet of the central office trunk. 
'l'he line and trunk hWlt1ng circuit tell• the 
central office or ringdown tie trunk that 
the line is busy. - ----~.:..;_~.,;.-;:.--.~ ~ 

2.56 When the link test circuit finds the 
proper link, it signals the select 

magnet control circuit to operate the select 
magnets corresponding to that link. The 
select magnet control circuit then directs 
the line and trunk hunting circuit to re­
operate the hold magnet associated with the 
central office trunk. The line and trunk 
hunting circu.it then cbecu that the hold 
magnet has operated and signals the route 
control circuit to release the marker. The 
route contral circuit signals the register 
control circuit to release the register and 
then restores the marker to normal. 

Line Busy - Trunk Alread.r Camped-On 

2.57 It the marker t1.nda ano.ther trunk 
alread,v camped-on the called station 

line, it will signal the central office or 
ringdown tie trunk that a call is already 
waiting. 

2.58 When tbe, link teat circuit starts 
to look tor the link to which the 

desired stat1Pri 11ne 11 connected, the 
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trunic already camped-on that station line 
signals the link test circuit that it 
should not try to set up another call to 
that etation. The link teat circuit 
signals tbe central office or r1ngdown tie 
trunk to return a camp-on busy signal and 
di rec te the line and trunk hunting circuit 
to reoperate the trunk hold magnet. The 
line and trunk hunting circuit signals the 
route control circuit to release the marker. 
The route control circuit directs the 
register control circuit to release the 
register and then restores the marker to 
normal. 

Station aial - Dial Conference Trunk 
circuit - !Fation or Xttendirit controlled, 
or station Diai transfer TrUiii circuit 

2.59 A provision is made to cancel the 
normal caap-on function if the marker 

encounters a busy station when atteapting 
to add a station to either of the dial 
conference trunk circuits or when attempting 
to transfer an incoming central office 
trunk call via the station dial transfer 
trunk circuit. 

Li.De Bur - Rw>te Trunk Anner Operation 

2.6o When the PS la an reaote trunk 
Ulfter operation and the · urker 

atteapta to CQllPlete a call fl'Oll a central 
office trunk to a station l.1ne and finds 
that the station and all other stations 
1n the same hunting group are busy, it 
aeta the trunk to retuni a caap-on busy 
signal to the anenri.ng station as ui 
1ntU.cat1on ot a bu&J' line. 

2.61 'l'he link teat circuit recognizes 
· the line busy and the central office 

trunk class intU.cation from the register 
as instJ'Uctlons not to set the trunk to 
camp-on the busy line. The link test 
circuit signals the central office trunk 
to return.a camp-on busy signal and directs 
the line : nd trunk hunting circuit to re­
operate the trunk hold magnet. The line 
and trunk bunting circuit signals the 
route control circuit to release the 
marker. 'lhe route control c1rcu1 t directs 
the register cc:mtrol circuit to release 
the repater and then restore• the marker 
to noraal. 

G. Abandoned Calls 

2.62 If a atation line or a trunk starts 
to make a call and then disconnects 

before the marker can connect it to a dial 
pulse register, an abandoned call condition 
is presented to the marker. 'Ibe marker 
proceeds nol'll&lly up to units selection. 
Since the calling party has already dis­
connected, no units infonnation 1~ available. 
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The units selection circuit recotPli&e• ui 
abandoned call and signal• tbe route con­
trol circuit to release the ll!&J'ker. 

2.63 If the abandonment 1• atter tbe 
units 1ntormat1on bu be.a U.tlfted, 

the urker· tlm1nl: c1rc..S.t 11Uat adYmae to 
no connectlm before tbe -.rur ruton• 
to normal via the aNnclcned call route. 

H. Marker Time-Out 

Secmd Trial 

2. 64 As aom as tbe .....-r J.• Hi.H4, tbe 
advanc•t.:!;--out, ua4 ni .... cir-

cuit starts t tbe marker. U the 
route control circ..S. t baa not rel.eased tbe 
marker within a abort tllle, the·&d•anc•, 
time-out,and release clre..S.t functiona to 
advance the ll&l'Ur to HOaad tl'lal. 'lbe 
marker 1a reetored to lte call atart con41-
tion, and the sequence clrcuita ot tbe line 
and trunk hwitin& clrcait UM1 tbe select 
magnet control circuit ue-... anced. 

.!fo Connection 

2. 65 It the 11&rker 1• •mebi. to COllpl.ete 
a connection an a MCcmd tl'ia1 Mf'on 

the advance, tt.-oat, UM1 NIMM clftult 
runcticna tor the aecond UM, tbe rcNte 
control circuit la directed to CClllpl•te Ule 
call to the bUSJ' tone trunk, mcl tbe Ml'llar 
ia restored to normal. 

Tro\lble a.1 .... 

2.66 If tbe •l'lrer 1• unall1- to complete 
the call to the buq tane trunk 

before the advance, ti..-oat, and release 
circuit tunctlona tor the tb1rcl ti., the 
marker la released. 'lhe ..ner proceecla 
to serve the next lower pret'erence tens 
grou.p. 

I. Checks 

Downe beck 

2.67 'ftle downcbeclt c1rca1t functlona to 
check tbat certata critical c1rca1t• 

ot the -rker ba•• rel•.... bet'on the route 
control circuit or tbe ... .ace, Ulle-OGt, 
and release circuit la alla.ecl to reaove 
the releHe conclltion. the downcheck clr-
c ui t also guards the release rel-.ra trom 
being talael.J' operated. 

Time-out Check 

2.68 The time-out check circuit tunctlona 
to check the advance, t1111e-out, and 

releRse circuit every time the marker com­
pletes a call to the busy tone trunk. When 

-- . 
t 
l' .. 
~-. 

.. 
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the marker becomes idle after completing 
a busy tone call and having finished serving 
all calls within the ~ate, the time-out 
check circuit holds the marker busy, exer­
cising ·and checking the advance, time-out, 
and release circuit. After it has completed 
its check, the time-out check circuit re­
leases the marker and locks itself out of 
action until the busy tone trunk has been 
used again. 

J. Permanent Signals 

Before Dialing 

2.69 A permanent signal, such as a station 
handset removed from the switchhook 

by mistake or crossed tip and ring leads, 
will cause that station line to be connected 
to a dial pulse register. If no dialing, 
or Qnly partial dialing, is received by the 
register, the register will time out and 
the call will be completed to an attendant 
trunk. 

2.70 If all attendant trunks are busy, the 
marker will connect the line to the 

busy tone trunk. If the busy tone trunk is 
also busy, the marker will set the dial 
pulse register to return busy tone to the 
station line. 

2.71 If the station line remains off-hook, 
it will be reconnected to a register, 

and the register will again time out. This 
action continues until the permanent signal 
line hangs up or an attendant trunk or the 
busy tone trunk becomes idle. 

After Dialing 

2.72 If a called station line or code 6 
tie trunk remains off-hook after the 

calling end disconnects, the connection 
will release and the station or tie trunk 
will be connected to a dial pulse reg­
ister. If a calling station or line or tie 

trunk remains off-hook after the called 
station line or tie trunk disconnects, 
no alarm will be given but the line or 
trunk and junctor used in the call will 
remain busy to other calls. 

K. Dial Back by Attendant - No Test 

2.73 In order that a restricted line be 
able to make a call to a central 

office or to a distant PBX over a ringdown 
tie trunk, the assistance of the attendant 
is required. The attendant may complete 
the call by placing the attendant trunk, 
to which the line is connected, on hold, 
seizing an idle central office or ring­
down tie trunk, and, if the request was 
for a central office trunk, dialing the 
called number. 

2.74 After dialing, the attendant momen-
tarily operates the hold key to 

obtain PBX dial tone, momentarily operates 
the DIAL BACK key, and then dials the 
number of the calling restricted line. 
The marker functions to ignore the busy 
test and connects the central office trunk 
to the restricted line. The marker also 
dismisses the attendant trunk to which 
the restricted line was connected. When 
the attendant is disconnected, the restricted 
line is connected to the central office 
or ringdown tie trunk. 

L. Alarms 

2.75 The marker alarms are arranged to 
detect any irregularity in marker 

operation. The dual operating paths in the 
marker are checked by alarm relays so that 
a failure of one of the relays associated 
with respect to the other will be detected. 
The marker is arranged so that it will con­
tinue to process calls with one of its dual 
paths not operating. However, the alarm 
relays and their associated lamps will 
function to assist in locating trouble 
conditions. 
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SECTION II - DETAILED DESCRIPTION 

1. ESTABLISHING DIAL TONE CONNECTIONS 

A. Station Dial Tone Connections (SCl) 

Station Requests Service 

1.01 When the PBX subscriber lifts a hand-
set to make a call, the switchhook 

contact in the telephone set closes the 
loop to operate the associated rela,,y L--. 
Relays L-- tor statiCllls 20 to 29 are shown 
on FS 26 uid those tor stations 30 to 79 
appear en PS 1. 

1.02 Asaua1ng no other requests by lines, 
trunlta, or registers tor marker ser­

vice, relay L--·, 1n operating, will oper­
ate a tens relay T- (PS2) corresponding to 
the tens group the orlglnating station is 
located in. 

1.03 The operation ot arJ¥ tens relay will 
operate the tena end rel~• TBAO, 

il,il.~,m,m,•,~(n21.~etene 
end rela,a operateda 

(a) Provide a 1ocktng patll tor -e oper­
ated ten• reia,. 

(b) Open the operating path• ot all tena 
rel.a,p. 

(c) Operate the teat dlaconnect rela,rs 
'l'SW.,B and teu check rela,r• Ten, 

2,3,4 whose tuncticns are described 
later. 

(d) Start the marker timing. 

(e) Close patlls tor operating the preter­
ence relays shown on PS3. 

1.04 With the tens end and the one tens 
rel.aT operated, tbe associated tens 

preterence relay TP- (PS3) will operate. 
AnT tens preference rela, operated will 
operate the tens auxiliary coanector 
rel.qs TACA,B and TACAA,M (l'Sli)J the 
particular tens preference rela7 operated 
will operate tbe associated tens connector 
rela,s '!'CS-, TIE-, TU- (PS'i). It opticn VG 
111 provided, relay 'l'M- will also be operated 
directly trom the particular tens prefer­
ence relay. However, it opt1cn VB la pro­
vided, rel..,- TU- 1n operating operates 
relay 'DI-. 

1.05 Rel..,-s 'l'ACA,B and 'l'ACAA,BA operated: 

(a) Operate the line urdta c<mnector 
relays LDCA,B and units lock relays 

ULA,B (FS5) to start units selectiur.. 

(b) Operate the register group rel&,ys 
RGA,B and RGAA,BA (PSlO) to start 

link testing and selection. 

l.o6 Relays LUCA,B, 1n operatlng, also 
start the abandoned call tim1ng. 

Rela,y me-, in operatlng, will operate the 
select magnet connector rela,r 811:- (1813) 
associated with the croaa'bar 8W1.tch 1n 
which the calling line la located. Bela¥• 
RGAA,BA will operate nwa 811CO,l which 
are associated with 8W1.tcb O and 1 in 
which the register• appear. 

tJn1 ta Selection 

1.07 With the associated relay 'l'U- oper-
ated and relays UJCA,B operated, 

the units rela,y u- (Jl'85) corresponding to 
each operated rela,r L-- 1D tile tlD8 P"OUP 
will operate and lock to operated relq• 
ULA, B. With nlap BAO,Al.M ,£3.,IO,Jll., 
B2,B3. ud UJCA1• operated,, tile _ope_rauon 
ot a rela,r u- nu operate tile unite -4 
rel&p UM,,B {1'115 ). 919 :r.;aucm ot n-
1.a,p UM,B w11J. Nle ... re a UJC• 
atoppiag tbe .,...,._. call tta1ac. 

l.o8 Operated rei.p V- md 'Ill- cGllMCt 
the aeconda17 ~ ot the a .. ocl-

ated sleeve rei.,. 8- ( to·lead 8 ot 
the uaoc1ate4 11119 clfttd. • !be -'8 volt 
batter.r tbl'ollP tbe td""nc ot tM line 
hold -.nets r.-- will operate tbe 
asaoclated rela,r a-. ID tbe c ... ot a 
staticn 1n tbe 20 to 29 P'OUfJ tile -118 
vol t batter.r through tbe wtn4fng or rela,ya 
Ill-- will operate rel.q 8-. 

1.09 VJ.th rel.qs UM B C1119r&ted, tbe 
operation ot r9hir"'a- will caue 

the sleeve end relqa8ia,,I and a&a,BA 
(PS6) to operate to cmpl.ete tbe unica 
selection sequence. 

Link Testing and Selectlon{Option g) llfl' P11 

1.10 Operat1cn ot rei.,a BGliB and 
JtCMA,AB will CAWM' the Ink test 

rel.aT• LTA,B and LTAA,M (JB12) to operate. 
The link test rel.a,p operated: 

(a) Operate the l1nk teat connector 
rel.Q's L'reA,B (nl2). 

(b} Start the link shift tla1ng, which 
control• the shift of tile link testing 

fr<>11 one group to the other. 

( c) Pulse the link grou.p aeq11111ce and 
llnk sequencf' control c1rcu1 ts. 

( 11) l'r :;.,are a locklng p.t.h tur the link 
~~ct alave ... l••~ LT82-9 (PS12) 

SBCTICll II 
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(•) Ccuwct a portion of the link teating 
oll'Cuit to relay• LT2-9 (1812). 

1.11 Tbe atate ot the tranater link re-
1.a.r• 'l'RLA,B (ftl2) will determine 

which ot the two Unk group• will be 
tea'9d tlrat. Aaawaing rel.a,ye TRLA,B 
operated, the operation ot rela.Y'S LTA,B 
and L'l'CA,B will connect a potential dividing 
network conaiatin& ot resistors LTA2-9 and 
L'l'B2-9 to the poaltiv .. side ot the eecondary 
wi~din&• ot rela.Y"• LT2-9 and the negative 
side ot the winding to the potential-
di v1d1ng network conaisting ot link• 12 to 
19 and ree1stora Ll.2-19. The potential 
at the poa1t1ve 11de ot the aeconda17 wind-
1.nga ot rela,ys LT2-9 will then be approxi­
mately -7 volts. 

l.12 It a link 1• in use, -48 volts through 
a 900-ohm hold magnet (or relay IR-­

or the sleeve circuit ot a tl'unlt), ground 
through 100 ohm• 1n the sleeve circuit ot 
a trunk or Junctor, and -48 volte through 
1000-ohll resistor Ll.2-19 will result 1n a 
potential ot appro.xillatel,r -8 volte at the 
negative aide ot the aecondar7 winding ot 
a rela.r LT2-9. 'l'hua, the net voltage across 
the winding ia approxlutel,y l volt, which 
la not sufficient to operate the rela.J. 

l.13 It a link 1• idle, onl¥ the -48 Yolts 
· through 1000-oha re11ator Ll2-19 
is connected to the negative side of the 
aecondar1 wlndi.ng of relays LT2-9, pro4uc1ng 

, a net voltage ecroaa the wlncllng ot apporxi­
utel.r 30 volts, which will operate the 

r relay. 

l.14 Therefore, rela.Y'• LT2-9 aaaociated 
w1 th idle links in the group being 

tested will operate but those associated 
with busr link• will not. When relqa 
LT2-9 operate, the corresponding relays 
LTS2-9 operate and lock. 

1.15 Any relay LTS2-9 operated: 

(a) Operate• the link end relays LEA.,B 
and LBA&,BA (ftl2). 

(b) Opens the operating path tor the link 
busy relqa LBA,B (1'812), thus 

halting the link ahit't tilling. 

(c) With relays 'l'RLA,B operated, prepares 
a path tor operating select .. gnet 

8Kl (PS13) on nitchea o and l and the 
ll'Witch in which the celling line appears. 

1.16 Relays LEA.B an4 ~.1'A operated: 

(a) Release rel.ala LTA,l\. 

SICTIOll II 
.... 2 

(b) Operate the aelect aagnet timing 
relqa SMTA,B (PS13). 

(c) Operate aelect ll&IJleta SM0-9 on 
the appropriate switches. 

1.17 It aore than one link in the group 
tested is idle, the selection of the 

link that will be used is dependent upon 
the state of the link sequence control 
circuit and the position of the LT82-9 
relay contacts corresponding to the idle 
links 1n the group in the chain shown on 
P813. 

1.18 Assuming the link sequence control 
circuit in the state whereby relays 

VIL and ZL are operatef: and relay LT82 
is operated, the operation of relays LEAA,BA 
will cause select magnet·2 on switches O 
and 1 and the swttch in which the calling 
line appears to operate. 

l.19 With a ni..r LT82-9 anel Hl11¥S 'l'RLA,B 
open.teel, the open.tlan of reia.ra 

LEA.,B will operate select 11agnet 1 on 
switches o and 1 and the •itch in which 
the calling line appears. !bus, idle link 
12 baa been 1elected tor the cell and the 
appropriate select magnets operated. 

Link Teatg and Selection (OPtion 22) 

1.20 Operation ot rela,ys ROA,B and RGAA,AB 
will cauae the link teat rela.ra LTA,B 

and LTAA,BA (1'828) to operate. The link 
teat rela,ya operated: 

(a) Operates the link test connecotr 
relays LTCA,B (PS28). 

{b) Starts the link ahitt tilling, 
which controls the ahift ot the 

link testing t'rom one group to the 
other. 

(c) Pulaea tbe l1nk group sequence and 
link Hquence control circuit•. 

(d) CClllneCta a portion ot the Unit 
te•UD& ct.rend.~ ·to link teat 

relap Lft-9 ('828). 

(•) Prepares a locking path for rela,ya 
Lft•9 (~). 

1.21 'ftle •tete of the transfer link 
relays 'l'RLA,B (PS28) will determine 

which of the two 11nlt groups will be teated 
first. Asaualng rela,ya TRLA,B operated, 
the operation ot reia.ra L'?A,B and L'l'CA,B 
will connect resistors L1'A2-9 to relays 
LT2-9 and corm.et the sleeve of the links 
to the lower tereinal of. rel&78 LT2-9. 
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1.22 It the link is in use, -48 volts 
through a 900-ohlll hold magnet 

(or ... lay IN•- or the sleeve circuit of 
a trunk) will be connected to the sleeve 
of the iink and will ground through 100 ohms 
in the sleeve circuit of a trunk or junctor. 
With this voltage divider network on the 
al••v• ot the link, the -48 volts through 
reaiator• LTA2-9 will result in a net 
cl&l'rent of approximately 14 ma through 
the winding of the LT- relay associated with 
the busy link. A net current of 14 ma is 
not sufficient to operate the LT- relay. 

1.23 If a link is idle, the sleeve ot the 
link is open and only the -48 volts 

through the respective LTA- rea18tor will 
be connected to the winding of the LT­
relay. 'l'his will produce a net current 
through the winding of approximately 37 ma 
which is sufficient to operate the LT-relay. 

1.24 Therefore, relays LT2-9 associated 
with idle links 1n the group being 

tested will operate but those associated 
with busy link.a will not. 

1.25 Any relay LT2-9 operated: 

(a) Operates the link end relays LEA,B 
and LEAA,BA (FS28). 

(b) Locks under control of the operated 
LEA,B and LTAA,BA relays. 

(c) Opens the operating path tor the link 
busy relays LBA,B (FS28), thus 

halting the link shift timing. 

(d) Opens the operating path tor the camp­
on alarm relay COAL {FS21) which 

serves no useful purpose at this tlme. 

{e} With relays TRIA,B operated, prepares 
a path for operating select malllet 

SMl (FS13) on switches O and 1 and the 
switch in which the calling line appears. 

1.26 Relays LEA,B and LEAA,BA. operated: 

(a) Applies ground to the operated LT2-9 
relays. 

(b} Releases relays LTA,B. 

(c) Operates the select ,aagnet tilllln& 
relays SM'l'A,B (FS13). 

(d) Operates select magnets SM0-9 on the 
appropriate switches. 

l.27 If more than one link in the group 
tested is idle, the selection of the 

link that will be used is dependent upon 
the state of the link sequence control 
circuit and the position of the LT2-9 
relay contacts corresponding to the idle 
links in the group in the chain shown 
on FS13. 

1.28 Assuming the link sequence control 
circuit in the state whereby relays 

WIL and ZL are operated and relay LT2 ls 
1operated, the operation of relays LEAA,BA. 
will cause select magnet 2 on switches 0 
and 1 and the switch in which the calling 
line appears to operate. 

1.29 With a relay LT2-9 and relays TRLA,B 
operated, the operation of the LEA,B 

relay will operate select magnet 1 on 
switches o and l and ttie switch in which 
the cal~lng line appears. Thus, idle link 
12 has been selected for the call and the 
~ppropriate select magnets operated. 

Register Selection 

1.30 'l'he register selected for the call is 
dependent upon the state of the reg­

ister allotter relays RAOA,OB,lA,lB (FSlO) 
which are preset at the start of any marker . 
operation. 

Hold Magnet Operation . 

1.31 The operation of relays SMTA,B will 
operate the select ma~et register 

relays SMRA,B and SMRAA,BA (FS9), which 
provide a locking path tor any operated s­
relays. With relays SMTA,B and SMRAA,BA 
operated, ground from contacts ot relays 
SMTA,B will operate the line hold magnet 
LHM-- ot the calling station (or relay 
IN-- which, in turn, operates the line hold 
aagnet) through the chain of relay S0-9 
contacts in the line and trunk hunting 
circuit shown on FS6. 

1.32 If more than one station in the tens 
group is requestin& 11&rker service, 

the one t.9_be served is a.pendent upon the 
state _ot~~e relay ZU 1a ~· unita sequence 
COfiltrol circuit on Ps6 an• the position 
ot ttte oorreaponding rel.e,r 8- in the 
t"8llt Uld line hunting preference chain. 

1.33 At the same time that the line hold 
magnet is being operated, a ground 

from the relays SMTA,B will operate the 
register bold magnets THM-8.-9 as shown 
on FSlO. 

SECTION II 
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1.34 When the hold magnets operate, the 
crosspoints close, and the selected 

link connects leads T, R, and S of the 
calling station line circuit to the al­
lotted register. The switchhook bridge in 
the calling station telephone set will 
operate relays L and SR in the register 
circuit in that sequence. 

1.35 Register relay SR, in operating, 
will connect a 100-ohm ground to the 

sleeve or the link to maintain the line 
hold magnet (or relay IN--) operated and 
a solid groun~ on the lead RHM-, to main­
tain the register hold magnets operated. 

1.36 The line hold magnet, in operating, 
disconnects the calling station 

relay L-- from the tip and ring conductors 
by the operation of the off-normal contacts, 
thus releasing relay L--. 

Hold Mag,net Checks 

1.37 The operation of relays SMTA,B will 
close the operating path of the 

hold magnet timing relays HMTAA,BA (FS9). 
The hold magnet timing relays operated: 

(a) Remove the original operating ground 
tor the hold magnets. 

{b) Close the operating path for the hold 
magnet timing relays HMTA,B (FS9). 

1.38 When relays HMTA,B operate, the hold 
magnet check relays HMKA,B (FS6) 

are connected to the line hold magnet or 
relay IN-- (over the path by which it 
originally operated), and the register 
hold magnet relays RHKA,B (FSlO) are con­
nected to the register hold magnets. 

1.39 It the 100-ohm holding ground is 
present at the line hold magnet, re­

lay HMKA,B will operate; if the solid 
holding ground is present at the register 
hold magnets, relays RHKA,B will operate. 

Marker Release 

1.40 The downcheck relays DCKA,B (FS15) 
in the marker are normally locked 

operated. The operation of relays HMKA,B 
and RHKA,B will open the locking paths, 
and relays DCKA,B will release. The re­
lease ot relays DCKA,B will operate the 
release relays RLA,AA,AB,B,BA,BB (FS9). 

1.41 Relays RLA,AA,AB,B,BA,BB operated: 

(a) Release relays MTA,B, thus halting 
the marker timing. 

(b) Open the operating paths for the 
relays in the tens preference chain 

on FS3, causing relays TCKl,2,3,4 and the 
TP- to release. 

SECTION I 
Page 4 

(c) Operate the tens auxiliary relay TA-
(FS2} associated with the tens group 

just served, which, in turn, releases 
the corresponding relay T-. 

(d) Release relays LEA,B and LEAA,BA 
whtch in turn, release Ul¥ operated 

relays LTS- (option 9) and the operated 
select magnets. 

(e) Release the relays SMTA,B which, in 
turn, re.i.ease relays HMTA,B and 

HMTAA,BA and, in sequence, relays SMRA,B 
and SMRAA,BA, S-, and SEA,B and SEAA,BA. 

1.42 The release of rel&¥ TP- causes 
relays TACA,B, TACAA,BA, RGA,B, 

RGAA,BA, TCS-, THC-, TU-, and TM- to 
release. 

1.43 Diodes TRPO,l and TP2-7 (option YM or 
VK) delay the release of the trunk 

and station preference relays. This in­
sures the operation ot alcrm rel&¥ TRAL in the 
the event that rel&¥ TA- or TRA- tails to 
operate on the completion of a dial tone 
connection. When relay TRAL operates, 
the operate path of the abandon call relays 
is opened. This prevents the failure ot 
relay TA- or TRA- from causing the marker 
to recycle in the abandon call stage. 

1.44 Relays TACA,B and TACAA,BA in re-
leasing, cause relays ULA,B and 

UEA,B to release. The release of ULA,B, in 
turn, releases any operated rel13 u-. 

1.45 Relay THC-, in releasing, releases 
the associated relay SMC-. The re­

lease of the relay TM- releases rela,ys 
HMKA,B. 

1.46 Relays RGA,B and RGAA,BA, in releasing, 
release relays SMCO,l, RHKA,B, 

and LTAA,BA. The relays LTAA,BA in re­
leasing, advance the link group sequence 
and link sequence control circuits and re­
lease any operated relays LT:?-9 (option 22). 

1.47 When relays TCKl,2,3,4, HMKA,B, 
RHKA,B, and HMTA,B are all r~leased, 

relays DCKA,B reoperate and lock. The 
operation of relays DCKA,B release RLA, 
AA,AB,B,BA,BB and the marker is ready to 
process another call. 

1.48 If there are no other relays T-, 
TR-, or R- operated at this time, 

rebys 'rEAO,Al,A2,A3,BO,Bl,B2,B3 will 
also release, releasing all operated 
relays TA- and TRA- and restoring the 
marker to normal. 

Originating Class of Service 

1.49 A station line may have any one of 
three classes of service: toll-allowed, 
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toll-denied, or restricted. A toll-
allowed station may dial-select central 
·office and ringdown tie trunks and dial toll 
cbdes over central office trunks. A toll­
denied station may dial-select central of­
fice and ringdown tie trunks but will be pre­
vented from completing toll calls through 
the central office trunks. A restricted 
station cannot dial-select a central of-
fice or ringdown tie trunk; an attempt to 
do so will result in a completion to an 
attendant trunk. 

1.50 A station is assigned a class of ser-
vice by cross connection, as shown 

on FSll. To assign a toll-allowed class of 
service to a station, the corresponding 
terminal CS-- is strapped tc terminal TLA. 
A toll-denied class of service is provided 
by strapping the te.rmina l CS-- tc; the 
terminal TLD. A staticn is restricted when 
both of the straps ar= omitted. 

1.51 The class of service of a station 
originating a dial tone conne~tion is 

passed to the register, where the inform­
ation is stored and used after dialing is 
completed. The class-of-service informa­
tion is transferred to the register 0ver 
leads TLA- and TLD-. When relays SEA,B 
operated at the completion of the units 
selection sequence, 48-volt battery through 
resistance lamp CS is connected through 
contacts of relays ZU, S-, and TCS- to 
terminal CS. 

1.52 If the station is strapped for toll-
allowed service, the battery on 

terminal CS will be connected through con­
tacts of relays RGA,B and RAOA,OB,lA,lB 
to the lead TLA- to the appropriate register, 
where it will operate. the corresponding 
class relays in the register. If the sta­
tion is strapped for toll-denied service, 
the corresponding class relays in the reg­
ister are operated over leads TLD- in a 
similar manner. 

B. Code 8 Tie Trunk Dial Tone Connections 
cse3o > 

1.53 A code 8 tie trunk is terminated on 
a universal line circuit in the 20 

to 29 line group shown on FS26, with options 
ZD, ZF, and WQ provided. 

1. 5h A seizure of the trunk by the distant 
end will result in a bridge being 

connected ~cross leads Tl and Rl, which 
will operate the associated line relay L--. 
Relay L-- will operate the tens preference 
relay T2, and the marker will process the 
call in the same manner as for a station 
in the 20 to 29 group, except for a slight 
difference in the way originating class­
of-service indications are handled. 

1.55 A code 8 tie trunk may also be as­
signed one of three classes of servi.:e; 

toll-allowed, toll-denied, or restricted. 
Referring to FSll, a tie trunk ma~ be as­
signed to toll-allowed class of service by 
strapping the corresponding terminal CS2 tc 
terminal TTLA. A toll-denied classificatic 
is provided by strapping terminal CS2 to 
terminal TTLD. A tie trunk is restricted 
when the terminal CS2- is strapped to 
terminal RTT. 

1.56 When relays SEA,B operate, 48-volt 
battery through resistance lamp CS 

is connected through contacts of relays zu, 
3-, and TCS2 to the terminal CS2- correspon 
ing to the trunk being served. If the trun 
is strapped for tol~-allowed service, the 
battery on the terminal CS2- will be con­
rtec ted through the primary winding of relay 
rT a.nd contacts of relays RGA,B and RA-A, 
-B ~G le~d TLA- to the appropriate register 

1.57 Rel8Y TT will operate in series with 
a' class relay in the register and 

connect battery through contaG-t'i. of relays 
RGA,B a.nd RA-A, -B to lead RTT- t~~ 
later. The battery potential on leads~~-· 
and RTT- operates class memory relays in 
the register, indicating a calling toll­
allowed tie trunk. 

1.58 In a similar manner, a toll-denied 
tie trunk will cause a battery 

potential to be applied to leads TLD- and 
RTT-. A restricted tie trunk will cause 
battery potential to be applied to lead 
RTT- only. 

.--·--, ---"'----
1.59 When a tie trunk is arranged for pad 

control, options 19, 20, and 21 are 
provided for that trunk. The pad control 
circuit will be activated when relay IN-­
operates as described for Universal IJ.ne 
Group 20-29 - two way tie trunk (Paragraph 
17C). 

C. Central Office or Ringdown Tie Trunk 
b!ai TOne connections (sc2) 

General 

1.60 To obtain a dial tone connection for 
a trunk, the attendant will operate 

the pickup key associated with the trunk 
a.nd momentarily operate the common hold key 
of the console position or keyset. If the 
PBX is on remote trunk answer operation, 
a PBX station answering a trunk call 
through the auxiliary position circuit by 
dialing the remote trunk answer code is 
equivalent to the attendant operating a 
pickup key; a switchhook flash from the 
ar.swering station is equivalent to the 
attendant momentarily operating the common 
hold key. These actions will cause a 
ground to be placed on leads TR- and u­
corresponding ~o the trunk being used. 

SEC 'l'll)l'f II 
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1.61 'i'he trunks are divided intc two groups 
of five each. Trunks 0 through 4 

are associated with lead TRO, and trWlks 
5 through 9 with lead TRl, as shown on FS2. 
'i'here is a direct correspondence between 
leads U- and the trunk equipment numbers, 
for example, trunk O is associated with 
units lead UO, as shown on FS5. 

1.62 Ground on the lead TR- will operate 
the associated trunk tens relay TR-

( FS2). Assuming no other requests for 
marker service, the operation of relay TR­
will operate relays TEAO,Al,A2,A3,BO,Bl,B2, 
B3. These relays operated: 

(a) Provide a locking path for the oper­
ated relay TR-. 

(b) Op:n the operating paths of all other 
tens relays. 

(c) Operate relays TSDA,B. 

(d) Start the marker timing. 

(e) Close paths in the preference relay 
chain on FS3, causing relays TCKl,2, 

3,4 and the trunk preference relay TRP­
to operate. 

1.63 Relay TRP-, in operating, will oper-
ate relays TACA,B and TACAA,BA and the 

associated trunk tens connector relays TRM-, 
TRU-, and TRC- on FS4. 

1.64 Relays TACA,B and TACAA,BA, in oper-
ating, will operate relays LUCA,B, 

ULA,B and RGA,B and RGAA,.BA. Relays TRC­
and TRU-, in operating, will operate relays 
SMCO and SMC8. Relays RGA,B and RGAA,BA, 
in operating, will operate the relay SMCl. 
Relays LUCA,B, in operating, will start 
the abandoned call timing. 

Units Selection 

1.65 With relays TRU- and LUCA,B operated, 
relay u- corresponding to the trunk 

requesting service will operate and lock 
to the operated relays ULA,B. It should 
be noted here that, since an attendant can 
steer inward on only one trunk at a time 
because of the interlocking action of 
the pickup keys, only one relay U- will 
operate. Relay U-, in operating, will 
operate relays UEA,B, which, in turn, will 
release relays LUCA,B and halt the abandoned 
call timing. 

1.66 Operated relays U- and TRM- will 
connect the secondary winding of the 

corresponding relay S- to the corresponding 
trunk hold magnet THM-- (FS25) in parallel 
with the winding of the relay HM in the 
trunk (over lead ST--). The 48-volt battery 
through the trunk hold magnet relay HM in 
parallel will operate relay S- and cause 
relays SEA,B and SEAA,BA to operate, 
completing the units selection sequence. 

SECTION II 
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Link Testing and Selection 

1.67 The link testing and selection for 
a trunk dial tone connection is made 

in the same manner as for a station dial 
tone connection. 

Register Selection 

1.68 The register allotted for the call 
is dependent upon the state of relays 

RAOA,OB,lA,lB (FSlO) that are present 
at the start of a marker operation. 

Hold Magnet Operation 

1.69 The operation of relays SMTA,B at 
the end of link testing and selec-

tion will operate relays SMRA,B and SMRAA,BA. 
These relays operated: 

(a) Provide a locking path for the oper­
ated relay S-. 

(b) Close the path for opera~ing relay 
HM in the trunk and the trunk hold 

magnet from ground at the contacts ot 
relays SMTA,B. 

1.70 When the trunk hold magnet operates, 
the associated crosspoint& close and 

connect leads T, R, and S ot the trunk 
to one end of the selected link. 

1.71 The operation ot relays SMTA B 
also operates the hold magnets as­

sociated with the register selected tor 
this call. When the hold magnets operate, 
they close the register appearance croas­
points, thus connecting leads T, R, and S 
of the register to the other end of the 
selected link. 

1.72 When the connection of the register 
to the trunk via a link is completed, 

an inductor in the attendant cordless 
position circuit, which is connected 
across leads T and R of the trunk, will 
operate relay L in the register. Relay 
L, in turn, operates relay SR in the reg­
ister. Relay SR, in operating, connects 
a 100-ohm ground to the link sleeve, con­
nects solid ground on lead RHM- to the 
marker, and operates register relay AC. 

1.73 The register hold magnet is held 
operated by the ground on lead RHM, 

and the trunk hold magnet is held oper­
ated by off-normal ground in the trunk 
through a contact of the operated relay 
HM in the trunk. The 100-ohm ground on 
the link sleeve will operate relay SL 
in the trunk; relby SL serves no useful 
function at this time. 

' ; .. 
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Hold Magnet Checks and Marker Release 

1.74 The hold magnet checks are made and 
the marker releases in the same 

manner as for a station dial tone connection. 
In the description of the mar~er release, 
however, relay TRA- should be substituted 
for relay T-, relay TRP- for relay TP-, 
and relays TRM-, TRU-, and TRC- for relays 
TCS-, THC, TU-, and '1'4-. 

Originating Class of Service 

1.75 The originating class of service of 
a central office or ringdown tie trunk 

is fixed and is toll-allowed. This infor­
mation it passed from the marker to the 
register over lead COT- shown on FSll. 

1.76 When relays SEA,B operate at the com-
pletion of the units selection 

sequence, 48-volt battery through resistance 
lamp CS is connected to lead COT- to the 
register allotted tor the call via contacts 
of relay ZU and the operated relays S-, 
TRC-, RGA,B and RA-A,-B. This battery will 
operate relay COT in the register, thereby 
marking the class-of-service registration. 

Station Dial Transfer Trunk Circuit with 
Add-<b conterence Dial Tone connection 

1.77 Operation ot the switchhook of a 
station connected to an outside party 

through a central office trunk or connected 
to a station dial transfer trunk circuit 
with add-on conference will start the marker 
for the purpose of obtaining dial tone. The 
lllll'ker will process this call in the manner 
aescribed tor a central office dial tone 
connection. The camp-on action of the 
marker is disabled so that a camp-on con­
nection cannot be made to a station which 
is busy. 

D. Attendant Trunk Dial Tone Connection 

1.78 An attendant may obtain a dial tone 
connection over an attendant trunk 

by operating the pickup key associated with 
an idle trunk. This action will cause a 
ground to be placed on leads TR- and u­
corresponding to the trunk selected. 

1.79 The three attendant trunks are 
distributed between the trunk tens 

preference groups, with trunks 1 and 2 as­
sociated with the relay TRO and trunk O 
with relay TRl. Therefore, a service re­
quest from trunks 1 or 2 will ground lead 
TRO and one from trunk O will ground lead 
TRl. The correspondence between lead U­
and the trunk equipment numbers is as 
follows: Trunk 0 is associated with units 
lead UO and trunks l and 2 are associated 
with leads U5 and U6, respectively. 

1.80 The marker will process this call 
in essentially the same manner as a 

central office or ringdown trunk dial tone 
connection, except for the originating 
class of service indication. The attendant 
trunk has the same class of service as a 
restricted station; therefore, none of the 
class of service leads to the register are 
activated on this type of call. 

E. Busy Verification Trunk Dial Tone 
Connectlon 

1.81 The attendant may obtain dial tone 
over the busy verification trunk 

option YT by operating the DIAL BACK key 
after dial tone has been obtained over 
attendant trunk 2. This action will cause 
leads ITO? and UO from the attendant trunk 
to be transferred to the marker leads ST90 
and u6 corresponding to central office 
trunk 0. The marker will process this call 
in the same manner as a central office 
dial tone connection. The camp-on stop 
action of the marker is disabled so that a 
connection may be made to a station which 
is busy and.camped-on. 

2. STATION-TO-STATION CALL TERMINATING 
gomM!'!'iON8 < sc3 > 

A. General 

2.01 When a station completes dialing a 
station code into a register, the 

register will originate a request for 
marker service. The marker, in serving the 
register, will connect the calling station 
to the called station via an idle Junctor. 
The same link used for the dial tone con­
nection will be reused for connecting the 
calling station to the originating aide 
of the Junctor, and an idle link will be 
selected and used to connect the terminatinf 
side of the Junctor to the called station. 
If the called station is busy, the ~ 
will look for an idle station in th• nuntlu~ 
group and connect to it instead. It the 
called station and all other stations in thE 
hunting group (if anyl are busy, the marker 
will connect the call ng station to the 
busy tone trunk, using the same link that 
was used for the dial tone connection. 

B. Register Requests Service 

2.02 When a register has received all of 
the dialed digits, the dial completior. 

relay DC 1n the register will operate, 
which, assuming no other requests for marker 
service, will operate the associated reg­
ister relay R- (FS2). Relay R- in oper­
ating, will operate relays TEAO,Al,A2,A3, 
BO,Bl,B2,B3. These relays operated: 

(a) Open the operating paths tor the other 
register relay R- and the trunk tens 

relays TRO,l and tens relays T2-7. 

(b) Operut~ relays TSDA,B. 

SEC'rION II 
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(c) atart the marke timing. 

(d}"Close paths in t e preference relay 
.chain on FS3. ca sing relays TCKl, 

2,3.f and the regist r preference relay 
RP- ~o operate. 

2.03 Belay RP-, in op rating, operates 
the register pre erence auxiliary 

rel.q 4\PA- (FS4). 

2.64 Relay RPA- opera ed: 

(a) Operates the reg ster units connector 
relays RUCA,B (F 5). 

(b) Closes the path or operating the 
'Junctor terminat ng relays JTA,B 

{Fs8) over leads JTA and JTB- from the 
register. 

2.05 The register wil 
battery to these 

mining, from the origi 
vice of' the calling st 
code, that a Junctor c 
completion is required 
1n operating, operate 

have connected 
leads after deter­
a ting class of ser­
tion and the dialed 
ass type of call 

Relays JTA,B, 
elays JTAA,BA (FS8). 

c. Junctor Testing and Selection 

2.06 The six junctors are associated with 
· relays u-. Junctors 0,1,2,3,4 and 5 

are associated with units relays UO,Ul,U2, 
U5,U6 and U7, respectively. The operation 
of' relays JTA,B and JTAA,BA and RUCA,B 
operates relays UO,Ul,U2,U5,U6 and U7, thus 
connecting the primary windings of the 
corresponding relays S- to hold magnets 
THM11,THM13,THM15,THM17,THM82, and THM84, 
respectively. The hold magnets are as­
sociated with the terminating side of' the 
Junctora. Relays s- corresponding to 
the idle Junctors will operate from battery 
through the terminating hold magnets. If 
a Junctor is in use, the ground in the busy 
Junctor holding the hold magnet operated 
will prevent the corresponding relay S­
trom operating. 

2,07 With relays UEA,B operstedi any 
relay s-, in operating, wi l cause 

relays SE.A,B and SEAA,BA to operate. These 
relays, in operating, release relays RUCA,B 
which, in turn, release all operated re­
lays u-. Relays u-, in releasing, release 
relays UEA,B. 

2.o8 The idle Junctor selected for use in 
thia call is dependent upon the state 

of relay ZU 1n the units sequence control 
circuit. When relays SEA,B operate, 
battery through resistance lamp CS, con­
tacts of relay zu, contacts or the firat 
operated relay s- in the units sequence 
chain on FSll, and contacts or operated 
relays JTA,B snd released relay1 UEA B 
will operate the junctor register reiay 
JR- (FS7) corresponding to the junctor 
selected. 

SECTION II 
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2.09 Relay JR- operated will: 

(a) Operate the junctor register end 
relays JREA,B (FS7). 

(b) Operate relay SMCl or SMC8 (FS13), 
whichever corresponds to the switch 

in which the selected Junctor is located. 

2.10 The operated relays JREA,B will re-
lease relays JTA,B, which, in turn, 

release relays JTAA,BA and any of relays 
Sl,S2,S6, and S7 that are operated. The 
release or relays JTAA,BA releases relays 
SO and S5, if operated. The release of 
all relays s- releases t'elays SEA,B and 
SEAA,BA ending the junctor selection 
sequence. 

2,11 The release of relays SEA,B and SEAA, 
BA at this time reoperates relays 

RUCA,B and Ol'f"rates the register cut-through 
relays RCTA,B and RCTAA,BA (PSS). The op­
eration of' relays RCTA,B and RCTAA,BA will 
initiate the link testing and selection, 
and operate the register.oonneotor relays 
RCA-,B-,C-,D-,E- (FS4). The operated re­
lays RCA-,B-,C-,D-,E- and RUCA,B will in­
itiate the called station selection and 
testing sequence. 

D. Terminating Link Seleotion 

2.12 The operation of' relays JREA,B end 
RCTA,B will operate relays LTA,B 

and LTAA,BA and cause an idle link to be 
selected. 

E. Called Station Seleot1on and Testing 

2.13 The operation of' relays RCA-,B-,c-, 
D-,B-, will: 

(a) Connect leads T- from the appropriate 
register to the tens connector relays 

on Fs4 and operate relays TCS-, THC-, 
and TU- corresponding to the tens digit 
of the oalled station number. If option 
VG is pl'Ovided, relay TM- will also 
operate et this time. However, if option 
VH ~· provided, the operation of relay TU­
will operate relay TM-. 

(b) Conn,eot leads u- from the appropriate 
.J."9Cister to the units relays on FS5 

and operate relay u- oorNsponding to the 
unit,9 d1g1t of the called station number. 

2 .14 Relay THC-, 1n operating, "111 operate 
the relay SMC- corresponding to the 

switch in which the called station 1s located. 
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2.15 Relay U- operated will operate re-
lays UEA,B. With relay u- and re­

lay TM- both operated, the primary winding 
of the corresponding relay S- will be con­
nected to the line hold magnet LHM of the 
called ·station. If the station is idle, 
battel"1' through the line hold magnet (or 
relay IN--) will operate relay .s-. If 
the station is busy, the 100-ohm ~round 
maintainine the line hold magnet {or 
relay IN--) operated will prevent relay S­
from operating. 

2.16 Assuming the station idle and relay 
S- operated, relays SEA,B and SEAA,BA 

will reoperate and releAse relays RUCA,B, 
which, in turn, will release relays u-. 
Relay u-, in r~leasing, will release re-
lays UEA,B. . 

y. Connection of Called Station to Junctor 

2.17 By the time that relays LEA,B and 
LEAA,BA have operated at the com­

pletion of the link testing and selection 
sequence, the relays SMC- corresponding 
to the switches in which the called station 
and the selected junctor are located will 
have operated. The operation of relays 
LEA,B and LEAA,BA will: 

(a) Operate the select magnets in the 
involved switches corresponding to 

the selected link. 

(b) Operate relays SMI'A,B. 

2.18 Relays SMI'A,B, in operating, will: 

(a) Operate relays SMRA,B and SMRAA,BA. 

(b) Close the path for operating the 
slow operate relays HMI'AA,BA. 

(c) Operate the terminating hold magnet 
'J.'!P(-- of the selected Junctor 

thl'OUlh contacts of operated relay J~-. 

2.19 When relays SMRAA,BA operate, ground 
from contacts of relays SMI'A,B will 

operate the called station line hold mag­
net LHM-- (or relay IN--) through contacts 
or relays SEA,B, the operated relay s-. 
and relay TM-. Relays SMRA,B, in operating, 
furnish a locking path to keep relay s­
operated over its secondary winding. 

2.20 When the Junotor terminating hold 
magnet and the called station line 

hold magnet (or relay IN--) operate, the 
Cl'Osspoints associated with the selected 
link close and the called station is 
connected to the teI"lllinating side of the 
junctor. 

2.21 When relays HMl'AA,BA operate: 

(a) 'lbe gl'OWld from l"ela7 8flft'A B con­
tacts that operated the called sta­

tion line hold magnet 1s removed and the 

windings of relays HMKA,B connected 1n its 
place. 

(b) The operating paths of the slow 
operate relays Hl'fl'A,B are closed. 

2.22 The ground from relays SMI'A,B 
contacts that operated the junctor 

terminating hold magnet will maintain the 
called station link hold magnet operated 
via the link sleeve, and operate relays 
HMKA,B after the relays Hr.TI'A,B operate. 

G. Connection of Calling Station to Junctor 

2.23 The operation of relays HMKA,B with 
relays JREA,B and RCTA,B operated 

will operate the terminating route check 
relays TRKA,B and TRKAA,BA {Fs8). These 
relays, in operating, will: 

{a) Lock to the operated relays SEA,B. 

(b) Release relays HMKA,B, SMTA,B, and 
HMTA,B and HMTAA,BA. 

2.24 When relays HMKA,B and SMl'A,B re-
lease with relays 'l'RKA B operated, 

the termineti~ route complete relays TRCA,B 
and TRCAA,BA (FS8) operate. 

2.25 Relays SMTA,B, 1n releasing, alao 
release the tollow1ng relays in 

sequence: SMRA,B and SMRAA,BA, S-, and 
SEA,B and SEAA,BA. 

2.26 Relays TRCA,B in operating: 

(a) Provide a ground tor holdi, the Junc-
tor tel'ainating ancJ called 1ne hold 

magnets when l'elays SM!'A,B 1."eleaae. 

(b) Release relays RC'l'A,B and RCTAA,BA. 

(c) Operate the select magnets a88ociated 
with the link used tor the d1el tone 

connection, through the closed cl'Osspoints 
of the register memo17 vertical on the 
switch in which the selected junotor is 
located. 

2.27 The select magnets 1n the called line 
switch may also operate at this time 

if the associated relay SMC- has not 
released. 

2.28 The release of relays RC'l'A,B and 
RCTAA,BA release relays LTAA BA, 

RCA-,B-,C-,D-,E-, and TRKA,B and TRKAA,BA. 

2.29 The release of relays LTAA,BA: 

(a) Releases relays LBA Band LEAA,,BA 
and any operated relays LTS- (option 9; 

or LT- (option 22) causing the select 
magnets associated with the terminating 
link to release. 

(b) Advances the link aequence and link. 
group sequence control c1J."Ouite. 

SBO'l'IOll II 
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2.30 Rela19 RCA-,B-,C-,D-,B-, in releasing, 
release relays TCS-, THC-, TU-, and 

TM- aesociated with called station. Relay 
THC-,. in releasing, will release the 
associated relay SMC-. 

2,31 When relays TRKAA,BA release, relays 
. Slfl'A ,B will reopera te, which: 

(a) Operate the originating hold magnet 
ot the selected junctor. 

(b) Close the operating path for the 
slow operate relays HJ\fl.'AA,BA. 

2.32 When the originating hold magnet of 
the selected Junctor operates, the 

crosspoints associated with its vertical 
and the link used for the calling station 
dial tone connection operate, connecting 
relay A of the junctor in parallel with 
the calling station telephone set and the 
tip and ring circuit of the register. 
Relay A in the Junctor operates, which, in 
turn, operates relay B in the junctor. 

2.33 Relay B in the junotor, in operating, 
will provide: 

(a) A 100-ohm ground on the originating 
.link sleeve to continue to hold the 

calling station line hold magnet operated 
after the register subsequently releases. 

(b) A ground to hold the junctor origin-
ating hold magnet operated. 

(c) A 100-ohm ground on the terminating 
link sleeve to continue to hold the 

called station line hold magnet operated 
when the marker releases. 

(d) A ground to hold the junctor termina­
ting hold magnet operated when the 

maricer releases. 

2.34 When relays HJfl'AA,BA operate, 
they will: 

(a) Remove the original operating ground 
for the Junctor originating hold 

magnet. 

(b) Close the operating path tor the slow 
operating relays HMI'A,B. 

2,35 When relays HMl'A,B operate, relays 
HMKA,B are connected to the junctor 

originating hold magnet through contacts 
of' the operated relays 'l'RCAA,BA JR- and 
HMTA,a and the released reli.1) AoA,E and 
TRCA,.B. It Nl&J :a 1n the J\6aotor has 
operated and ia tum1sh1ng tbe cr<>und tor 
holding its originating hold magnet oper­
ated, relays HMICA,B will operate. 

SBCTI<ll II 
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H. Marker and Register Release 

2.36 The operation of relays HMKA,B at 
this point in the call sequence will 

release relays DCKA,B, which, in turn, 
will operat;e relays RLA,AA,AB,B,BA,BB. 

2 .37 R~i-ays RLA,AA,AB,B,BA,BB, in oper­
~j..~ng: 

(a) Release relays MTA,B, thus hrlting 
the marker timing. 

(b) Open the operate paths for th., relays 
in the tens preference chain ~n FS3, 

causing relays TCKl,2,3,4 and RP- to 
release. 

(c) Release relays SMTA,B, which, in turn, 
release relays HMTA,B and HM'TAA,BA. 

(d) Operate the register release relays 
RRLA,B in the register circuit. 

i 

2.38 Relay RP-, in releasing, rele~aez 
relay RPA-, relay JR-, and the select 

magnets associated with the origin&ting 
link on the switch in which the junctor 
used appears. Relay RPA- releases relays 
TRCA,B and TRCAA,BA and release of relay 
JR- releases relays JREA B and HMJ:A ,B and 
relay SMC- associated with the switch in 
which the junctor used appears. 

2.39 Relays RRLA,B in the register, in 
operating: 

(a) Lock to relay ON 1n the register. 

(b) Release relay DC in the register 

2.40 Relay DC releases relay L which re-
leases relay SR in the register. 

Relay SR, when released, releases relay ON 
in the register and register hold magnets 
THM-8,-9 in the marker. When relay OK and 
hold magnet THM-9 release, relays RRLA,B 
release, restoring the register to no1"11181. 

2.41 Relay DC in the register, in releasing, 
releases the relay R- in the marker. 

If there are no other calls tor the marker 
to serve, relay R- will cause relays TEAO, 
Al,A2,A3,BO,Bl,B2,B3 to release, releasing 
relays TSDA,B. 

2.42 Whet1 relays HJ\fl.'A,B, TCJCl,2,3,4, TRCA,B, 
and JDICA,B are all released, relays 

DCKA,B will reoperate and release relays 
RLA,AA,AB,B,BA,l!B, restoring the marker to 
normal. 

2.43 With relay ON in the register released, 
the associated relays RA-A, -B in the 

marker will have reoperated if the register 
allotter otrouit was 1n a aertain state. 
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I, Ce!lfd Station Busy - Station 1n tit 1W Gl'O\lp Idle (sQ!!l 
2.44 It, during the called station line 

testing 1equence, 1"8lay s- correspond­
ing to the c~lled station does not operate, 
the ground applied to relay S0-9 contact 
chain on Ps6 will pa81 through the break 
contacts ot all of relays S0-9 to operate 
the busy teat relays BYA,B (FS6). 

2,45 Relays BYA,B, in operating, lock to 
the operated relays RCTA,B and op­

erate the hunt connector :relays HCA,B {FS6). 
Relays HCA,B, in operating, close the op­
erating path for the slow operate circuits 
buey relays BSYAA,BA {FS6) and extend the 
ground on lead u- from the register cor­
responding to the called station units 
digit to terminal H associated with the 
called station shown on FSl or FS26. This 
ground will be extended through the hunt­
ing group straps (option X) or any p:roperly 
poled diodes H (option W or ZR) to term­
inals H associated with stations in the 
same hunting group, and operate relays u­
corresponding to those stations. 

2,46 Relay& U•, 1n operating will connect 
the primary winding& of the corre•-

1:,><>nding pelays s- to the line hold magnets 
(or relaya IN--) of these station&. Bat­
tery through the line hold magnets (or 
relays IN--) of the idle stations will 
operate the associated relays s-. 
2.47 The operation of any rela7 s- will: 

(a) Open the operating ground for :relays 
BSYAA,BA. 

(b) Operate relays SEA,B and SEAA,BA. 

2,48 The operation or relays SEA,B and 
SEAA,BA will permit the operated 

relays Sllfl'A,B to operate relays llfl'~,~ 
and SMRA,B and SMRAA,BA, 

2.49 The calling station wjll be oonnected 
. to the idle stat ion 1n the hwlt1ng 

group corresponding to the ti.rat opereted 
relay s- (relative to the state ot rel.av 
ZU) in the line hunting chain or rel•7 
S- contacts on FS6. · 

2.50 Relays BTA,B w111 release when 
relays RCTA,B release, It relars 

BSYAA,BA have operated, they will also 
releese at this time. 
.. v. 

2. 51 U the oelled 1tat;lon ie tound to lt• 
bW!J, rel•f• BIA,• •nd HCA,B w111 

operate, It th•N •re M atat1ofl8 Sn the 
huntinl.Sl'O\lP idle (or t;be called atatlon 
1a not part ot J btmts.a& croup), no ft181• 
s- nil opente,, an& tb• elow ope.raw 
rela~ BlrAA,BA will operate from :rel111 

Silfl'A 1 B ground on the line hunting relay S­
contact chain on Fs6. Relays BSYAA,BA in 
operating, will close the operating path re 
the slow operate relays BSYA,B. 

2,52 When relays BSYA,B operate: 

(a) Relays HCA,B release, which, in turn. 
release relays u- associated with the 

station in the hunting group (if any). 

(b) The sleeve operate relay~ SOA,B 
(FS9) operate. 

2.53 With relays SOA,B and relay u-
associated with the called station 

operated, relay s- corresponding to the 
called station will operate over its second· 
ary winding causing relays SEA,B and SEAA,B, 
to operate. 

2,54 Relays SEA,B ar:.d SEAA,BA, in operat1~ 

(a) Operate relays SMRA,B ~nd SMRAA,BA. 
) 

(b) Release relays RUCA,B which cause the 
operated relays U- and UEA,B to re­

lease in sequence, 

2.55 With relays SMRAA,BA and SOA,B and 
the relay s- corresponding to the 

called station operated, a path ~~ comnletez 
between the line hold ma~~ 
or the called stat1cn ciild relays HMKA,B. 
The 100-ohm ground maintaining the called 
station line hold magnet (or relay IN--) 
operated will then operate relays HMKA,B 
which in turn will operate relays TRKA,B 
and TRKAA, BA. 

2.56 

(FS9) 

(a) 

With relays HMKA,B, SOA,B, SMRAA,BA, 
and SEAA,BA operated, relays BTTA B 
will operate, which, in turn, wili: 

Release the operated relay JR- and 
.relays SOA,B which, 1n turn, oa11se 

relays HMKA,B to release. · ·-----..: 

(b) Lock to the operated relay RPA- (op~ 
t1on A) or relay RP- (option B). 

2.57 Relay JR-, in releasing, will: 

(a) Release relays JREA,B. 

(b) Release the associated relay SMC­
wbich, in turn, release the select 

~neta on the junctor •witches correepon-
4lns to the selected terminating 11.nft. 

2.58 Rela7a JREA,B, in releasing will: 

(e) Release relays LTAA,BA and L!A,B and 
LKAA~BA and the operated relay LTS­

( option~) or LT- (Option 22). 

{b) Release relays ROTA,B and RCTAA,BA. 

2,59 Relays RCTA,B and RCTAA,BA in releas­
ing will: 

SECTION I! 
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(a) Release relays RCA-, B-, C-, D-, B-
which, in turn, release relays TCS-, 

T"rlC-, TU-, TM- associated with the called 
station. Relay THC-, in releasing, 
releases the associated relay S~'C-. 

(b) Release relays BYA, B, BSYA, B, and 
BSYiA,BA if option ZM is used or, if 

option !L is used, release relays BYA,B 
which, 1n turn, release relays BSYA,B 
and BSYAA,BA. 

2.60 The release of relays LTAA,BA will 
advance the link group sequence and 

the link sequence control circuits. 'l'he 
release of' relays LEAA,BA, or relay L'r­
(opt. 22) or relay LTS- (option 9), will 
J:"elease the select magnets corresponding to 
the selected terminating link on the switch 
in which the called station line appears. 

2.61 The operation of relays TRKAA,BA 
starts the slow release or rel~ys 

SJlft'A,B which, 1n turn, release rel~ys SMRA,E 
and SMRAA,BA, S-, and SEA,B and SEAA,BA 1n 
that sequence. The release of relays SEA,B 
will reoperate relays RUCA,B. 

2.62 When relays SJlft'A,B and relays HMKA,B 
release, a path is closed through 

contacts of the operated relays TRICA,B f'or 
operating relays TRCA,B and TRCAA,BA. 'l'be 
relays in operating, will: 

(a) Lock operated under control of' 
relays B'l"l'A,B and RPA-. 

(b) In conjunction with relays SEA,B 
releases, release relays TRKA,B and 

TRKAA,BA. 

2.63 With relays BTTA,B and TRCA.B operated 
and relays TRKAA and TRKB released 

(and if option WZ ls provided - relaJ'S BYA.B 
released). t.be bUBf tone t"111k connector 
relays B'l'CA,B (FS9J will operate. RelQe 
BTCA,B, 1n operating, will: 

(a) In conJunct1on with the operated 
relays RUCA,:B, operate relay UO, 

which, in turn, operates relays UEA,B. 

(b) Operate relay SIICO. 

(c) Release the time-out lock relays 
TOLA,B (FS16), to prepare the time­

out checking circuit. 

(d) With relay UO operated, close a path 
between relay SO prl111ary winding and 

the busy tone trunk hold magnet. 

2.64 If the busy tone trunk 1a idle, the 
battery through the bus7 tone ~ 

hold magnet THJ«)7 (FS25) will operate the 
relay SO over its prima.rJ winding. Relay 
SO, 1n operating, will operate relays 
SBA,B and SEAA,BA. 

SECTION II 
Page 12 

2.65 RelaJ' NCO, 1n open.ts.,., v:UJ.: 

{a) Operate· rela7s S'1TA.B~ 

(b) Operate the aelect aegaet9 on •fit.ell 
o conespooding to tbe 11* ..,.. ror 

t.he dial tone eonaeeti.0!1 f'ND .,._.. et 
the contacts of' tbe operated nl.qw 
TRCAA,BA ~ oontaeu of' the Nleued 
rela79 COA ,B, opented .relq RP-, :II.Gii 
the eroaspolnte or the regbter • ...,. 
hold magnet mR-9. 

2 .. 66 RelaJ's Sl!CA,B and SDA,BI, fa~. 
"111: 

{a) Vi.th rel.ap Slll'A,B operated., c:IG9e 
paU. f'or OSX"rdiQg the slow operate 

rela.p IDU'AA,M and rela:p SllRA,B 8llld 
SJl.RAA,BA. 

{b) Releaae .relap BlJC.A,B, 1lla1eb nl.eaae 
relair:: UO am UEA,B 1a tbat .._. 

2.67 n thts pofnt tn u.e can. pCW111 
.rl"Oll contacts or tbe opentec1 ret.ap 

Slll'A ,B pau'l.QS ·· thftlUll!lta eoatact:a ~ Ge .,._ 
leased relqll Hlll'A,B. 'l'Rl'A.B. 8Dll -~· 
the operated re187a mm.s1 so. -... • 
and Bl'CA.B and rel.q Zif e ther opera or 
released v1ll. operate the bas,r tone t2'ullk 
bold •&net 'l"!llD'1. 'Jbe hold ..... t. fa 
operating. wl.ll elose tile eroe..-tats fa 
the vertical associated ldth the opuated 
select magnets. the~ oc-•wctt.g l.eadll 
T, R, and S of' the ~ toae tl'Wlk to -
ca111.ng station line c11"cnd.t la lllftllAti 
with the register, rta the ll* __. la 
the dial. tone connection. 

2.68 'J.be bridge on 1eada t' mil 1l ld.l.l. 
opeftlte rela7 A In th!e ~ .... 

tNnk. 'lllllch wUl.: 

(a) ·~ a 1.00-ola ga;owrd • em 
ll1lk sleen ror bold- - ..Uta& 

station ltne hold ....-t (or ft- D-) 
operated after the rechMI- wlee.••· 
(b ) Connect ground to the 1tu7 tone 

trunk hold ...... t to ..... 1t 
opera~ an.er U. •rlter remw• Ille 
operating groand. 

2.69 When relqa Hlll'AA,Bl opente. tbe 
opeNttac l*Ua ror tllle al01'1 aptft'te 

relays fllllrA.B ta eloaed. aad U. ..,.'t:lllg 
ground !'or Ute RSJ' tocae t--* llD14 ...,.., 
is removed. 'When the rela;ra Blll'l,,B e...­
tuallJ operate. relqa Hl&A~B 8l'e COllllreCtied 
to the buq tone tl'Uldt hold ...... '° ..... 
for the preeenoe ot tb• bDldlns ~ .. 
AsaUld.llg tbe ...Wiii& ........ . ......... 1\ 
wUl opeRte .. i.,a -.a.JI ......... ta ..... 
will rel.... ...1.- wa.•. .._. ~ .... 
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in releasing, will operate relays RLA,AA, 
AB,B,BA,BB, which release the marker. 

2.70 Relays RLA,AA,AB,B,BA,BB in operating 
will: 

(a) Release relays flf.rA,B, thus halting 
the marker timing. 

(b) Open the operate paths for the relays 
1n the tens preference chain on FS3, 

causing relays TCKl,2,3,4 and RP- to 
release. 

(c) Release relays SMTA,B. 

(d) Operate relays RHLA,B in the register 
circuit. 

2.71 '!be release of relay RP- releases 
relay RPA- and the operated select 

111861lets on switch o. Relay RPA-, in re­
leasing, releases the relays BTTA,B, which, 
in turn, release relays BTCA,B and TRCA,B 
and TRCAA,BA. Relays ETCA,B, in releasing, 
releases relay SMCO. 

2.72 Relays SMI'A,B, in releasing, release 
relays HMI'A,B and HMI'AA,BA and re­

lays SMRA,B and SMRAA,BA, which, in turn, 
release relay SO. W:f.th the release or re­
lay SO, relay SEA,B, SEAA,BA and ~elays 
HMK.A,B will release. 

2.73 The operation of relays RRLA,E in 
the register causes the same release 

sequence to occur as described previously. 

2.74 When relays TCKl,2,3,4, TRCA,B, 
HJlfI'A,B, and HMKA,B release, relays 

DCKA,B will reoperate. Relays DCK.A,B, in 
turn, release relays RLA,AA,AB,B,BA,BB, 
restoring the ~Porker to normal, 

3. STATION TO CENTRAL OFFICE OR RINGDOWN 
-- 'fj.'E'TF.UNK CAI.I. TERMINATIONS (gC4 l 

3.01 When a nonrestricted station completes 
dialing a central office or ringdown 

tie trunk cone into <i r>:gister, the .register 
will originate a reque::t for marker service. 
The marker, 1n serving the register, will 
select an idle trunk and connect the calling 
station to the trunk, using the same link 
that was used for the dial tone connection. 
If all trunks are busy, the calling station 
will be 001U1ected to the busy tone trunk. 

3.02 If a restricted station dials a cen-
tral office or ringdown tie trunk 

code, the register will convert the dialed 
information to a zero code, and the marker 
will connect the calling station to an 
attendant trunlc. 

B. Register Requests Service 

3.03 When the register has received all 
or the necessary digits for the call, 

relay DC in the register will operate. 
When the marker is ready to serve the re­
quest, relays R-, TEAO,Al,A2,A3,BO,Bl,B2, 
B3,MTA,B, TSDA,B, TCKl,2,3,4,RP.., and RPA­
will operute. 

3,04 Relay R?A-, in operating, will: 

(a) Operate relays RUCA,B. 

(b) Close a path for operating rel81'S 
RCTA,B and RCTAA,BA over leads RCTA,B 

from th~ register. 

3,05 'lbe ?'egister will have connected bat-
tery to these leads arter detel"lll1n1ng 

from the dialed code that the call w111 be 
completed to s trunk and. thel"ef'ore. will 
not require a junctor. 

3.06 Relays RC'l'A,B, 1n operating. will 
operate relays RCA-.B-.C-iD-.1-, 

which connect the tens and un1ta leads trom 
the involved register to the !llll'ker. 

3.07 Relays TEA3,B3, in operating, will 
connect ground to leada RLSO.l to 

the trunks. 

C. Trunk Test1n1 

3.a8 If the register is arranged for one-
digit code 9 operation, lead• T9, Ul, 

and U4 will be grounded and all of the 
central office trunk hunt tel'Jllinala H90 
through H99 shewn on FS5 will be strapped 
together. If the PBX is equipped with 
ringdown tie trunks or if the central office 
trunks have been arranged into more than one 
group, the register will be arranged for 
2-digit coee 9 operation and all or the 
terminals H-- associated with each group 
will be strapped together. 

3.09 When relays RCA-,B-,C-,D-,E- operate, 
the ground on lead T9 from the reg­

ister will operate the t.runk connector 
~elays TK9,A9,B9. The grounds on the leaos 
u- will operate relays U- associated with 
the trunks in the group either directly 
or through the strapp1..-ig of tenainala H--. 
Any relay u-. in operating, will operate 
relays UEA,B. 

SECTION II 
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{•) lleleue fttllp JIDCI ... 

(1J) ~ patlbll !'or opY"atbg .Nbp 

-·" ... ..-..- anll BmM.11& lalm' la tile ....... . 

J.12 Jle1ap JB:a.B,. u ~ .re1eaee 
De ........ Nl.Q9 •• *1dll.. la 

tmia. rel.eelle nlap .. .._ 

3.13 lld.q !1!8 ............. 1111.1. ....... 

N1Qs -··· 1lldlla: 
(•) C8ue Ille M1eot snet. Ml'Nll I ftng 

tlD - 11dc ............. Gal time 
oonneeUcm cm ..S.tebu O 8llil 8 to opeate 
ham 8 pvan&'I (l'SlO) ,.,.... ccmtecta -~ 
tlbe .Nl.ea8ed i.Ja:p ......... ca.•. a. ..,...~ N1ll;p ........ JIP-.... 
a. _...9f!D1Dbl. ot' t.:be reglst;a MW'7' 
....u.a1. !!m-9. 

(ll} Opente ftl.IQ'a SRA.,L 

1), Tftn1l: SelectSma ... 1Jo1ct ... ~ Op!'&Uon 

J.1-\ With Nl.QB sa.B o,peftted,1 the OIJer­
at!oA or relaJ11 8111.S.B 11111: 

{•) C1oR - operaU.ng olftnd,t f'er 
•relap JIWIAI ... 

.{ll) Operate l'elap sml.JJ and ~ .... 

3.15 lib& N1Qa mmu.• apeaw. CNllll4 
f'ioaa oarrtuts or .relap 9.l'A.B paea1ng 

tlll'OQ&t1 contact. or 'the re1eased Nl.Qa 
Hlrl'l.Jt. SOA .. B. and THICl,B. UJe opea'ted 
.relap sa.B. rel87 m. end tbe t'l.Nt oper­
atiect Rl.a7 s- 1n tM s- oontaet obata on 
PS6, the operated rel.Qa SJllRU.BI an4 ~ 
Wlll operate rel.Q IC Sa the eeleeted trunk. 

3.16 Be~ IE In tbe tl'unk,, Ill operaUng, 
wllll 

{a' Cnae tbe trm1k belt ~ 'l'HW-- 1n 

the .rnr -=·~~ -la .. tft1nk to operaw hea en lnd • tria 
u.e -.rnr w tile tftlilt. 

(b) Look opellated to tile l• .. M.S- .ri.. 
the 9Ubr to tile tNllk.. 

_...n 
.... 1' 

3.17 Held ....snet '1'1111--. 1n operating. 
eloees the Cl'Ollspo1nts 10 the trunk 

vel"'t1cal aaaoc!.ated with the o~rated 
alec't ........ anl1I connects leads T, R, 
ana s or the trunk to the calling st:-ti.cm 
l!ne e1roa1t 1n peralled with the re..;iater 
Y!.a a 11nk, ~ bridge on leads T and R 
wtll cauae a ceat:N.1 ottice trunk to cut 
tbrougb to the .ceatral ott1oe and r:lJ.gdown 
Ue t.rupk to t.n1 t1ate a t:taed ring 1-l· the 
·111staot PBI'.. '!he tirunk 1Um1ahee a 100-ohll 
p!Olllu1 ,GD tlhe 1.11ik sl-.ve to keep tlAe call-
1Jlg station Uae 1-H magnet (or rel!t7 IN--) 
operated after the register :la released 
:from 'tile .connect;lon. 

J.18 1lhen re1ap IDP.l'AA.BA operate. the 
ope.rating path t'or the slow operate 

NJl;qa JlllrA,.B h cl.oaed an4 the operatlng 
........ :rw Nlla:r llC 1a the trunk h re1m>vecL. 
Wben ~l.Qll mrr&.B aperate. rel878 FllD,B 
.lllftt ·cmmec!ted ''° 1_. :r.r-- ot' the eElec'ted 
bwl1k.. 

3.19 D' a. eeat.ra1 otnoe trunk baa .Dllft 
t1u<Gallb 'llD ._ oentft1 ott1.Ce a!Ml 

'tbe euperr1BotT .relQll 1n the t1'aak bav:e 
....,. ....... In tlle can ~ r1ngdcRm tt.e 
tnmk. tml7 1IJe ~ rel8711 1n 'the 
UW* ~ vpen.1*1. • ground wU.l "toe PN­
sent oa the 1ead u--. !112• crvund wllJ. 
operate re1Jr7a BIEl.B. Rel8711 HllCA..,,B, 111 
operating. 1f'1ll releeae relQll DCKa.a. . 
lildch, 111 'tarn,, w1l1 operate relap &a. 
.AA.,AB.B.:BA.BB. 

3.:20 Jlelllp m.a.H.D.B.BA,BB 1n oper..U..: 

(a) lte1eaae relap Wl'A.B. thus halting 
the •rker tild.ng. 

(b) Open tbe opera'te patba tor the relQ'B 
1D tbe tmm ,...r'erenoe chain on 1'83,, 

OllU81ng relap 'IQCl.2.3.4 and ~ to 
release. 

(c) Releaae relap Slft'A,,B,, which,, in 
tura., RlAtaae relqa Bln'A.B and 

Hllft'AA,:BA ani SlllA.B and SlllAA,,BA. 

(d) OpeN.te relays RRLA,,B 1n the register 
circuit. 

(e) Remove th@ g:round on lead RLS- to 
the tNnk c1l"Ollit,, thereb7 releasing 

rela7 JI: 1n the trunk. 

3,21 'n1e Nleaae of relay RP-: 

(a) Releaaee relq RPI-. 11h1oh,, 1n tUl'ft, 
releaaea relays RC'l'A.B and RC'l'AA,,BA. 

(b) Relea ... Nla78 RCA·,, B-.C-,,D-,E-,, 
which 1n turn,, releaee relays TK9. 

A9, ~. 

( c) Rt·leaeea the operated !'elect 1111tgnets. 

. ·• 
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3.22 Relays TK9,A9,B9, in releasing, 
release the relays SMCO and SfCB and 

open the operating path for relays HMKA,B 
zteleasing them. 

3.23 Relays SMRA,B and SMRAA,BA, in I'eleas­
ing, release all operated relays S-, 

h, in turn, release relays SEA,B and 
,BA. 

3.24 Relays RRLA,B in the register, in 
operating: 

(a) Lock to relay ON in the register. 

(b) Release relay DC in the register. 

3.25 Relay DC releases relay L which re-
leases relay SR in the register. 

Relay SR, when released, releases relay 
ON in the register and register hold 
magnets THM-8, -9 in the marker. When relay 
ON and hold magnet THM-9 release, relays 
RRLA,B release, restoring the register 
to normal. 

3.26 When relays HMTA,B, TCKl,2,3,4 and 
HMKA,B are all released, relays 

DCKA,B will release, causing relays RLA, 
AA,AB,B,BA,:BB to reoperate. 

3.27 Relay DC in the register, 1n releasing, 
will release relay R- in the marker. 

If there are no other calls to be pl'Ocessed 
by the marker, the release or relay R- will 
Pelease relays TEAO,Al,A2,A3,BO,Bl,B2,B3 
which, in turn, release relays TSDA,B. 
restoring the marker to normal. 

3.28 When relay ON ln the register releases, 
the associated relays RA-A,-B in the 

marker will reoperate under the conditions 
describing the register allotter circuit. 

F. All Trunks Busy - Busy Tone Trunk Idle 

3.29 If all. trunks in the group are busy, 
no relays S- will operate when the 

trunks are tested. The ground rrom the 
contacts of relay~ Sjilfl'A,B will pass through 
the break contac~s of the released relay 
s- trunk hunting contact chain shown on FS6 
and cperat~ relays BYA,B, which will cause 
relays HCA,B, BSYAA,BJI., and BSYA,B to 
operate in sequence, 

3.30 When relay~ BSYA,B operate: 

(a) Relays SOA,B ~ill ope~ate, which 
will, in turn, cause all or relays S­

correspond1ng to the trunks in the group 
(a3 determined by operated relays U-) 
to operate. 

(b) Relays HCA,B release. 

3.31 Relays s-. in operating, operate 
relaye SBA,B and SEAA,BA, which: 

(a) Operate relays SMRA,B and SMRAA,BA. 

---- ---------- -----·------- -----· - ----------· - - -

(b) Release relays RUCA.B. which, 1n turn, 
release the operate.d relays U'."' and 

UEA,B in sequence. 

3.32 When relays SMRAA,BA operate, ground 
on leads IT-- of the busy trunks will 

operate relays HMKA,B, which, with relays 
SOA,B,SMRAA,BA and SEA,E operated, 1'111 
cause relays B'l"l'A,B, to operate. 

3.33 

(a) 

(b) 

RP.lays ~TA,B, in operating, will: 

Operate relays -nucA,B and 'l'RltU,BA. 

Release relays SOA.B. 

-"1 .. 

i 
·~ 

·1 

' -~ 

fl 
:1 
~ 

3.31~ Relays TRKAA,BA; J.n e>pe!'atiM.;~t ; J 
thiB t1tne• will release re~! )ll'J'A,B. • 

Relays SOA,B, in releadng • 'wi,11 ~\lase t.· 
z•elay~ HMKA,B and ope.rated relate·$-. - RE>- I 
lays s-, in releasing,, '.fill release relays. ______ _ 
SEA,E and SEAA,BA, which, in turn, will 
cause relays RUCA,P to operate. 

3. 35 With rLla;-s $)ft'A,.B and HMD.B re-
leas~d ~~d ~lays ~ B o~rated, 

re~~!' 1'l'HCA.B 1md 'l'RCAA ..... Ji Qi ... l~qperate 
cauung relays TRKA~JS ~ ~~ •nd 
RC'l'A,B and TCTAA,BA to·reteaM' "" 

3.36 Relays RCTA,B and RCTAA>BA. ln 
releasing, ·will: 

(a) Releas.e relays BYA,B, BSYA,B, BSYAA,BA 
. directly if option ZM is wired, or 

release relays BYA,B. whigh. in turn, 
will release relaJ'fl BSYA,B and BSYAA,BA 
if ZL option is wired. 

3.37 Rela7s RCA-,B-,C-.D-,E-, in releasing, 
will r.elea•• relays 'l'K9,A9,B~wh1ch, 

in turn, release relays SlllCO and Sl'ICO. 

3.38 With relays 'l'RCA,B and BTTA,~, op-
erated and relays 'l'RlCA,B and 'l'RKAA,BA 

rele.aaed, relays B'l'C.A,B will operat,e. and 
the marker will connect the busy tone trunk 
to the calling station. 

4, 11!1 ~FICE OR RilfGOOWN TIE TRUNK TO sUI Tl!fiINA'l'tON @CS) 

A. Genenl 

4.0l '!'he marker, in completing a call from 
a cOde 9 trunk to a station, will 

make a busy test or the cal1ed station and, 
if the station is idle, complete the con­
nection to the station via the link used tor 
the dial tone connection. Ir the called 
station is busy, the marker will look for 
an idle station in the same hunting group 
allld connect to that station. ' 

SECT!<N II 
~age 15 

___ :- .. ,.·.' " ;'..: 

:1 
· .. I 
y 
f: 
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4.02 If the called station and all other 
stations 1n the same hunting gr6up 

are busy, the marker will tes~ to determihe· 
whether another code 9 trunk is camped on 
the called station and, if not, will C&tJlP 
the trunk on the busy called station, using 
the link connected to the busy station. · If 
another trunk ie •lready 9amped on to-the 
busy station, the marker will pass appropr1~ 
ate 1.ndicat1ona back to the calling trunk 
~ release the register. 

B. Reg\tter Bequests Service 

4.03 When dialing is completed, relay DC.· 
1n the ngister will o~rate and, in 

turn,. relftse, register relay AC_. lft;len. the 
marker 18 M&4J to ad111it th~ reques:t tor 
se1'9'1ce, rela71 R-, 'l'EAO;A1,A24A3,BO,Bl, . 
B2,B3,MTA,B, TSDA,B, TCKl,2,3, , RP~. and 
RPA- rill operate. · -

4.o4 Relay RPA-, in operating, will: 

(a) Operate relays RUCA,B. 

(b) Cloae a path f'or opentins relars 
RCTA,B and RC'l'AA,BA over leade RCTA,B 

from the register. 

( o) Close a path for operating the central 
office trunk relays COTA,B (PS9) over 

leads CTA- ,B- from the regi•Hr. · · 

4.05 Relays RCTA,B and RCTA~1BA, in oper­
ating, operate relays JWA·,B-,C-, 

D-,B-, which, in turn: 

(a) Connect the tens leads trom the reg-
ister to operate relays TCS-, THC-, 

and TU· corresponding to the tens digit 
o~ the called station number. If option 
VG i• Pl'OVided, relay TM- will also 
operate at this time. However, if option 
VH is prqvided, the operation of relay 
TU- will operate relay TM-. 

(b) With relays RUCA,B operated, connect 
the uni.ts le.de from the resister 

to operate relayil :U:- corresponding to .the 
units d1gtt of the called station DQllber, 
whioh, in turn, operate relays lJEA,S. 

(c) Operate relay RV in the ~egister, 
which. 1n turn, cauus relays P and 

MC in the trunk to operate 1n sequence. 

4.06 ·Relay MC in the trunk, in operating: 

(a) Locks operated to leads RL1'• tl'Olll th• 

c. 

ll&l"ker. ·· 

(b) Connect•· the trunk to the common lea.de 
M, RS, Br, FF, '1'I', TLA, · and tfJ: troll ·· 

~ me,rker. 

(c) Releases trunk relay P. 

4.07 The operation of relays TM- and V-
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... -----------
. '. « ~ ... ~' ··' 

. . p~.!,.,1~,e,s ~: p,·tt.h b.twyn the hold . . . 
magn•t;, _p~.at&A· ·'tl't1Vth'.~ caUed_ station . 
a~- the· p~i~J"1, ,wj.rtdUJg~ot. relay s- corres­
ponding :t9 the(c811Etd sta:tion µn,1ta digit. 
If. the ~ta1;i.on· ~· idle! t;he _ba~tery tllrouSh 

, the line_. .l1elt! .11181Jl~ " 11 oper•te relay s-, 
w~j,,ch.,:. 1n :·\~~, · wµl o:pen.te -l'elays S:EA ,,B . 
·and SEAA, BA~. · , · 

4.08 Rela'J'f,· SEA 1 B and. S~A,BA, 1il operatirig · 
w}U: · 

(a) Release 1!&~1s iiud•~B, .diichi 1n tvn,. 
wtl:.l. ioeleas4f .relars. u-.. and ~:tB 

in aequence .'. 

· (b) ;,Pr@ti.re 'paths fol" operating rl.1a7• 
' -H~~A,B~ ind SMRA~- ~nd ~Mftl.A,BA. 

4.09 Jieiav t.ffc-:. 1n 0P9rat1ng~· wui, ... OJ>8rate.-".__:____: 
. rel&y SMC- oorre11pQlld1ng · to tilt 

switch in which the callfd atation.J4ne i• 
, located. ~lay SMC-, ~ Operdinc, will:-

. . . 

(a) Operate relays ·SJrr~,B. , 

(b) c,&••. '. i;be •·1 .. ··~ri')et•, correspond-
. · 1ng to tbe 11nlt· '6~. ror th• dial tone 
connffti<>n on the •ttoh ~ oorresPort41ns 
to the operated '"8187 SllC-.too"rate 
from a grou~·thMugh ooilt,aota ~t.ti 
rebasee! relil1•. JRB&,B -end COA;B, the .. 
operiate. d l"elJJS RC'l'A,B •.. l'ld RP-' 9nd the 
croBBpoin.t•,ol'theresister .-mry 
vertical ~9• 

D. Rold Masnet-operat1on 

4.10 The ~perationot relays 
SEA ,B Jfill : 

. . ~ 
SMTA,:S a~ 

(a) cioee th~ op~ratil'lg path tor ~· slow 
oeerate I"elays HMl'AA_,BA. 

(b) Operate relays SMRA,B and ~A,BA, 
which 'lti11 extend gl'OWld trqm con­

t•ot• or relit}'• SMl'.l,.B through oantaots 
ot ~· ~leased relays JIWl'A,:S, SOA,B, 
TRb,B fl\~ ~. and opeated relqs s-
and TM- to operate -· 12,ne hol4 magnet 
LHM-~- (or a Nlay DI-:· .which, in tum, 
operates .the line hold magnet) HsOoiated 
with the called station. 

4.11 '!'he operation ot th•~bold magnet con· 
neots leada T,R and S o~ tbe llne 

c1rou1t to the trunk in paralle.l with the 
register; Via the link used in th«# d1ltl 
tone connection. 

4.12. When relay HMl'AA.,BA operates.: 

(a ) The' operating paths tor u.e- II.lo• 
oper~te r>elaya HMTA ;B are closed~ 

'• ·,.,.-.;_ .. 
. :.;o·· 

/ 

TCI Library  www.telephonecollectors.info 



CD-65'741-01 - ISSUE 9D - SECTION Il 

(c) The original operating path for the 
called station line hold magnet (or 

relay IN--) is opened. 

{d) Ground is connected to leads RS- t0 
the trunk, causing relay RS j_n the 

trunk to operate and lock to the trunk 
off-normal ground, 

4 .13 Relay RS in the trunk, in operat~-'1fl:, 
causes relay HD in the trunk tc. re­

lease, changing the link eleevc at the 
trunk end from 945-ohm batt~ry to a 100-ohm 
ground. The 100-ohm ground on the trunk 
sleeve will maintain the called station 
line hold magnet (or relay IN--) operated 
when the register is eventually released 
from the connection. The trunk hold magnet 
THM--will be maint&ined operated by off­
normal ground in the trunk. 

E. Hold Magnet Check and Marl<er and 
Register Release 

4.14 When relays HMI'A,B operate, relays 
HMKA,B are colUlected to the line 

hold magnet of the called station, and the 
link sleeve ground present at the point 
will operate them. Relays HMKA,B, in op­
erating, will release relays DCKA,B, which, 
in turn, will operate relays RLA,AA,AB,B, 
BA,BB. 

4.15 Relays RLA,AA,AB,B,BA,BB, in op­
erating: 

{a) Release relays MI'A,B, halting the 
marker timing. 

(b) Open the operate paths for the relays 
in the tens preference chain on FS3, 

causing relays TCKl,2,3,4 and RP- to 
release. 

(c) Release relays SMI'A,B, which, in 
turn, release relays HMI'A,B and 

HMTAA,BA and SMRA,B and SMRAA,BA. 

{d) Operate relays RRLA,B in the register 
circuit. 

(e) Remove the grounds on leads RLS-
to the trunk, thereby releasing re­

lay MC in the trunk. 

4.16 The :release of relay RP-: · 

(~) Releases relay RPA-, which, in turn, 
releases rela~'S COTA,B and RCTA,B 

and RCTAA,BA. 

(b) Rel.eases releys RCA-,,B-,C-,D-,E-, 
which in turn, cause relays TCS-, 

THC-, TU, and TM- to I"elesse. 

( c) R1?le2sei: the operated select magnets. 

4.17 Relay THC-, in releasing, releases 
the Bszo~i1ted relay ~MC-; relay TM-, 

in l":'] <:-::i:.:ine;, ;·ill release relays HMKA,B. 

h.lt. ;:;.:lays .'..'.!'°"\A,B, in releasing, will 
.!"e::.ea:>t:: the ope:-ated .:-elay s-, which, 

in turn, will release relays SEA,B and 
:EAA,BA. 

~.l~ ~elays RRLA,B in the register, in 
operating, cause the register-to 

reutore to normal and rela7a R-, TEAO,Al, 
.A2,A3,BO,Bl,B2,B3, and TSDA,B 1n the 
m3rker to releaee. 

4.20 _When relays HMTA,B, TCKl,2,3,4, and 
HMKA,B are all released, the DCKA,B 

relsys will reoi1erate, releasing relays 
RLA,AA,AB,B,BA,EB, to restore the marker 
to nor-r;1a 1. 

F. Called Statio~sy - Station 1n 
H\iij\fii Group :z e_ 

4.21 If the call8'i stat'lon 1JS busy, .the;· · 
correspond;1.n.g relay ~- w1ll not op­

erate when the line ·t,.st is made. Whf!il -·. 
relays SMl'A,B operate, the grounds fl'011l -· 
its contacts will pass through the break 
contacts or relay S0-9 contact chain on 
FS6 and operate relays BYA,B. 

4.22 Relays BYA,B, in operating, lock to 
the operated relays RCTA,B and oper­
_ate relays HCA,B, which_: 

(a) Close the operating path for the slow 
operate relays BSYAA,BA. 

(b} Extend the.ground on the lead u- rrom 
the register corresponding to the 

called station units d1g1t to terminal H 
asso~iated w1th the called stat1~n. 

4.23 This ground will be extended tkrough 
the hunting group st.-:-aps (option X) 

or an1 properly poled d1ode H (Qption W 
or ZR) to terminals H associated with sta­
tions in the same hunting group and will 
operate relays u- corresponding to those 
stations. Relays U-, in operating, will 
connect the primary windings of _the oor­
responding relays s- to the line hQld mag­
nets (or relays IN--) of these stations. 
If any of these stations are idle, the 
corresponding relays s- will operate~ 

4.24 Any relay S-, in operating, will: 

(fl) Open the operating g:-ound tor relays 
BSYAA,BA. 

(i1) C'pert>tf' relay~ SEA,B and SEAA,BA. 

SECTION II 
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4.25 Once relays SEA,B and SEAA,BA operate, 
the marker will continue in the se­

quence described previously and connect the 
trunk to an idle station in the hunting 
group. Relays BYA,B and HCA,B will release 
when relays RCTA,B release at the end of 
the marker operation. 

G. Ca&¥-On - Called Station and All Other 
Sta ions in HUnti.ng Grou£ Bus~ - No 
Other Trunk Camped On Ca ledtat!On 

(M2J 
4.26 The marker, finding the called station 

busy, will look for an idle station 
in.the hunting group. Since there are no 
idle stations. in the hunting group (or the 
called station is not part of a hunting 
group), no relays s- will operate after 
re-lays HCA B operate. The slow operating·· 
relays BSY!A,BA and :MYA,B will eventuaUy 
operate la sequence. 

4~27 The operation of relay BSYA,B will 
. . . . operate relays SOA,B and release 
re;Lays HCA,B. Relays HCA,B, in turn, ~e­
lease relays u- associated with the stations 
in the hunting group other than.the called 
station. Relays SOA,B, in operating, . 

. operate relays- corresponding to the called 
station over its secondary winding, th.rough 
contacts of the operated relay u- corres­
ponding to the called station. 

4.28 Relay s-, 1n operating, operates relays 
SEA,B and SEAA,BA which, in turn, will: 

(a) Operate relays SMRA,B and SMRAA,BA. 

(b) Release relays RUCA,B, which, in 
turn, cause the operated relay u-

and relays UEA,B to release in sequence. 

4.29 With relays SMRAA,BA and relays s-
operated, relays HMKA,B are connected 

to the called station line hold magnet 
th.rough contacts of the operated relays 
SOA,B, SEA,B, TM- and ZU. The 100-ohm 
ground holding the called station line 
holdcmagnet will operate relays HMKA,B. 

4.30 With relays SOA,B, SEAA,BA, HMKA,B, 
SMRAA,BA, and CO'l'A,B operated, the 

; .. "' .•. e.~~~.;~lgf,.~,~.§.nd~ffiAA .~A~ apd .PO~A:i.B ' 
· ·· ·.··~!ttt''.eowli;BA'.~~rF 'C:Wfir·upe-rate·. · "'.. ;· · · 

Relays COA,B and COAA,BA, in operating: 4.31 

(a) Lock operated to the operated relays 
RP- and released relay STAR,BR (option 

B) or the operated relay RPA- (option A) 
under control of relays COTA,B. 

(b) Operate relays SMCO and SMC8. 

(c) Release the operated select m::i.gneti:: 
corresponding to the link used for 

the dial tone connection on the switch 
1n which the c~lled 8trrt1on 8ppear3. 

(d) Oper;:;te relay BY in the trunk. 

( e) Start the link shift timing. 

SECTION II 
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(f) PUlse the link group sequence control 
circuit. 

(g) Prepare a link in the operati11g path 
for the camp-on stop relay COS (options 

9 and WS) or the Q5 transistors in the 
voltage reduction detector circuits 
(options 22 and WT). 

(h) Prepare locking paths for relays 
LTS2-9 (o~tions 9 and WS) or for 

relays LT2-9 (options 22 and WT). 
(i) Release relays SMl'A.B. 

4.32 The operation of relay BY 1n the 
tru.nk at this ti~: 

(a) Opens leads T and Rat the PBX end 
of th~ trunk. 

(b) Operates rela.y DR in the trunk. 

(c) Causes relay SL 1n the trunk to 
release • 

4.33 Relays CONA,B and CONAA.BA, 1n 
operating: _ ..,, ~ __ 

(a) Operate relays LTCA.B • 

(b) Operate relays 'l'RKA,Band TRKAA,BA. 

(c) Provide a holding path for relays 
SMRA,B and SMRAA,BA. 

(d) Connect solid ground to the called 
station line hold magnet (or relay 

IN--) through contacts of the operated 
relays SEA,B, SMRAA,BA. S-, TM- and ZU. 

4.34 The ground extends over the sleeve 
of the link serving the busy called 

station. 

4.35 The operation of relays CONA,B and 
COA,B transfers the control of the 

ground on leads M- to the trunks to relays 
CONA,B. 

4.36 If the line, link, and marker circuit 
is equipped with options 22 and W'l', 

• 

the operation of relays LTCA,B and CONAA.BA 
w111 c9v.rn~~_t -the LT2~9 re~~ys . ¥.> th_. ~J.eeves . 
of· '.tfie 1.1n1Cif'~l~~a·gs---?ectilct!Ot'l. · :: · ·. · .. 
detector and the non-operated LTA,B relays 
as shown on FS28. Two voltage reduction 
detector circuits VRDA.B are provided. VRDA 
contains the transistor detectors for LT 
relays 2-5 and VRDB contains the transistor 
detectors for LT relays 6-9. Operation of 
relays CONAA,BA connect the upper terminal 
of each LT2-9 relay to the collector of the 
associated transistor in the voltage re-
duction detector circuit. The emitter of 
each transistor is connected to the sleeve 
of the associated link. If the sleeve is 
open or has a negative potential to ground 
0f 4.5 volts or greater, the associated 
i:ranoistQr in the detector circuit will not 
conduct. If the sleeve of the link is at 
grounr'! potential, the <1ssociated transistor 
will conciuct. 

j 

! 
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4.]7 If a link is idle, the associated 
sleeve lead will be open and the 

a190olated transistor in the detector 
'"°uit will not oonduct. A bUSJ' link 
.iiloo1ated with other than the called etation 
:1flll have the 100-ohm holding ground and 
the battel"f oonneoted line hold magnet (or 
rell.1' IN--) connected to it resulting in a 
negative potential to ground of approximately 
4.8 volts. This voltage will not drive the 
transistor into conduction. 

4.38 The sleeve or the link used by the 
oalled station, however, will be at 

ground potential. This ground will drive 
the transistor into conduction. The oon­
duction ot the transistor extends the sleeve 
ground to the associated LT rela7 to operate 
it. 

4.39 If no LT- relay operates during the 
testing of the first group of links, 

the link shift timing and link group control 
circuita will function and shift the link 
testing relays to the second group of links. 

4.40 A relay LT-, in operating, will: 

(a) Prepal'tt its own locking path. 

(b) Qpel'8te relays LEA,B and LEAA,BA. 

( o) Balt link shift tilning. 

(d) Open the operate path or alarm riela7 
COAL. 

4.41 It the line, link, and marker circuit 
is equipped with options 9 and WS, 

the operation ot rela7a LTCA,B and COtiAA BA 
conneots the midpoint or a potential divlder 
consisting of the grounded 200-ohlll Nsiator 
LTB- in series with 1200-ohll Nsiator L'l'A­
batterJ oonnected to the negative •1de ot 
the pr11nary winding to rela7a LT-. '.ftle 
positive aide ot the primlU'J' winding 1• 
normallJ' oonnected to the 11nk sleeves of 
the link group through oontaots ot rel•J'• 
TRLA,B. With Nla)'s L'l'CA,B operat•dt-th• 
battery connected 1000-ohlll resistor -
is also oonneoted to this point. In -..11 
condition, the potential at the negative side 
of the primary winding will be approxillately 
-8 volts. 

4.42 An idle link will have only the po-
tential due to resistor L-- on it, 

producing a voltage acroBB the primary 
winding of approximately 2 volts of the 
wrong polarity. The voltage will not op­
erate relay LT-. A bus1 llnk associated 
with other than the oalled station will 
have the 100-ohlll holding ground and the 
batt0'7 oonnectod 11n• hold magnet (or 
rctl&J XN--) conneet~ to 1t in addition 
to the batter)' connected 1000-ohll re•tstor 
L--, resulting in a potential or someWhat 

less than l volt of the correct polarity. 
This voltage is insufficient to operate 
the relay. 

4.43 The link being used by the called 
station, however, will have a solid 

ground connected to it, producing a volt­
age or approximately 1.6 volts of the cor­
rect polarity, to operate relay LT-. 

4 .Ji4 If no relay LT- operates during the 
testing of the first group of links, 

the link shift timing and link group con­
trol circuits will function and shift the 
link testing relays to the second group 
of links. 

4.Ji5 A relay LT-, in operating, will 
operate its associated relay LTS-, 

which, 1n operating, will: 

(a ) Pr'1Pa1--e a. locking pa th for 1 tself. 

(b) Provide a locking path for the--..--.--·······-:. 
corresponding relay LT-. 

(c) Operate relays LEA,B and LEAA,BA. 

(d) Halt link shift timing. 

4.46 Relays LEA,B and LEAA,BA, in operating, 
at this time: 

(a) Cause the select magnets corresponding 
to the link being used by the bus7 

called station /is det.e.~t".!.~1~ the _,,___ 
operated relay Dr- {api;1ona l:!2 a.a ..... --:oc~, 
or l'ttla7 L'l'S- (Options 9 and WS) and 
the state ot relaya TRLA,.1!7 to operate 
in switches o and 8. 

(b) Release relays CONA,B and CONAA,BA. 

4.47 The release ot relays CONA,B and 
CONAA,BA: 

(a) Removes the ground from leads M- to 
the trunks, causing the trunk hold 

magnet THM-- and relay HM in the trunk 
to release. 

{b) Releases relays LTOA,B, whioh, in 
tum, release the operated relay LT­

( options 9 and WS). 

(c) Releases relays SMRA,B and SMRAA,BA 
and SOA,B. 

4.48 The release or either relays SMRAA,BA 
or SOA,B releases relays HMKA,B. 

'nle release or the relays SOA,B releases · 
the operated relay S-, which, in turn, re­
leescs T'f>lays SEA,B anl1 SEAA,BA. 
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4.49 ¥:1th relays HMKA,B and Sffi'A,B re­
leased and relays TRKA,B operated, 

relay TRCA,B and TRCAA,BA will operate. 
These relays, in reoperating: 

(a) Lock under control of relays RP-. 

(b) Release relays TRKA,B and TRKAA,BA, 
which, in turn, reoperate relays SMI'A,B. 

(c) Release relays RCTA,B dnd RCTAA,BA. 

4.50 Relay RCTA,B and RCTAA,BA, in re­
leasing: 

(a) Release relays RCA-, B-,C-,D-,E-, 
which in turn, release the operated 

relays TCS-, THC-, TU-, and TM- in the 
marker and relay RV in the register. 

(b) Release relays BYA,B, BSYA,B, and 
BSYAA,BA if option ZM is used, or, 

if option ZL is used, release relays 
BYA,B, which, in turn, release relays 
BSYA,B and BSYAA,BA. Relay THC-, in 
releasing, releases the associated 
relay SMC-. 

4.51 Relays SMTA,B, in reoperating, will: 

(a) Reconnect ground to the leads M-
to the trunk via contacts of the 

released relays HMTA,B, SOA,B and 
ALBA,BB and the operated relays COA,B, 
which will operate the trunk hold magnet 
and relay HM in the trunk. 

(b) Close the operating path for the 
slow operate relays HMTAA,BA. 

4.52 When the trunk hold magnet operates, 
the crosspoints corresponding to the 

link being used by the called station will 
close. Although this connects leads T, R, 
and S of the trunk to the busy link, there 
will be no interference with the call in 
progress, since the operated relay BY in 
the trunk keeps leads T and R open. 

4.53 When relays HllfI'AA,BA operate: 

(a) 'nle operating paths for the slow 
operate relays Hft?I'A,B are closed. 

( b) Leads RS- to the trunk a re grounded, 
causing relay RS in the trunk to 

operate, which, in turn, releases relay 
HD in the trunk. 

4.54 When relays HMTA,B operate, the 
ground at contacts of the operated 

relays SM'l'A,B through contacts of the oper­
ated relays COTA,B and COAA,BA will operate 
relays HJllKA,B. Relays HMKA,B, in turn, 
release relays DCKA,B. 

4.55 Rela7s DCKA,B, in releasing, will 
operate relays RLA,AA,AB,B,BA,BB, 

whioh will: 
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(a) Release relays MTA,B, halting the 
marker timing. 

(b) Open the operate paths for the relays 
in the tens preference chain on FS3, 

causing relays TCKl,2,3,4 and RP- to · 
release. 

(c) Release relays SMTA,B, which, in 
turn, release relays HMTA,B and 

Hffl'AA,BA. 

(d) Release relays LEA B and LEAA,BA, 
which, in turn, reiease the operated 

relay LTS- (options 9 and WS) and select 
magnets. 

(e) Operate relays RRLA,B in the register 
circuit. 

(f) Remove ground from leads RLS- to 
the trunks to release the relay MC 

in the.trunk. 

(g) Diodes HE and HO provide a holding 
path for relay HM in the two-way tie 

trunk circuit to central office from 
operated relays RLA,B. A ground on leads 
ME and MO must be provided until relay 
MC in the central off1oe trunk releases 
since the addition or option YC delays 
the release or rela7 MC. 

4.56 Release of relay RP- releases relay 
RPA-, which, in turn, releases relays 

TRCA,B and TRCAA,BA, COTA,B, and RUCA,B. 
.Relays COTA,B. in releasing, release rela7s 
COA,B and COAA,BA and HMKA,B. Relays COA,B 
and COAA,BA released: 

(a) Release 

(b) Release 
(options 

relays SMCO and SMC8. 

the operated LT- rela7 
22 and W'1') • 

{c) Advance the 11nk IJ'OUP sequence 
control o1rouit. 

4.57 Operation of rela79 RRLA,B relea1ee 
rela7 DC. Rel1J' DC NleHe• reg11ttr 

relay L which, in ~L releases rela7 SR. 
The ?"elease of relay oo 1n the register 
also will release rela7a R-, '!'ZAO,Al,A2,A3, 
BO,Bl,B2,~3. and 'l'SDA in the •rker 1n that 
sequence. 

4.58 Relay SR in the register relea•ed, 
releases relay ON 1n the register 

and the register hold magnet• THM-8,-9. 
Relay ON in the regiater released will: 

(a) Release relay COT in the register 

(b) Reoperate the RA-A,-B in the register 
allotter circuit. 

{c) Releese relays RRLA,B 1n the reg1Jttr 
pl'Ovided register hold magnet• '11Dl-5. 

-9 have released. 

' 
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11.59 When relays HMrA,B, HMKA,B, TCKl,2, 
3,11 and TRCA,B are all released, 

relays DCKA,B will reoperate. Relays 
DCKA,B, in turn, will release rela1s RLA, 
AA,ABfB,BA,BB, restoring the marker to 
norma • 

H. Cfimp-On Bus{ - Called Station and 
A other S ations in Hunting drou~ 
Bie~ - Another TrUrik Already Campe 
on e11ed station (sC2o) 

4.60 Ev~n thO\ISh aaother trunk is alreaGJ 
camped on to the busy ealled station, 

the marker will proceed to camp-on t.he · 
trunk exactly as if there were no other 
trunks camped on. However, when relays· 
CONA,B operate, the direct ground applied 
by these relays to the sleeve of the link 
being used by the busy called station will 
pass through contacts of the operated re­
lays BY, RS, and DR and released relay FF 
in the trunk already camped on back into 
the marker over lead CW (which then is 
multipled through all the code 9 trunks) to: 

(a) Operate relay COS (FS12) in~ ma~er 
(Options 9 and ws). or "L 

(b) Drive the Q5 transistors in the 
voltage reduction detector ciro~1ts 

VRDA,B (Options 22 and WT). 

4.61 Relay cos (Options 9 and ws). in 
oeerating, or transistors Q5 in 

VRDA,B (Option 22 and WT), in conducting, 
operates releys COSA,B (FS12 or FS28) 

·which will: 

(a) Lock operated through contacts of 
the operated relays LEA,B and CO~A,BA. 

(b) Ground leads FF- to the trunk through 
break contacts of relays HMI'AA,BA 

to operate relay FF in the trunk. 

4.62 The operation ot relay FF along 
with relays BY and RS in the trunk 

will activate suitable audible and visual 
signals 1n the trunk to indicate to the 
attendant that the camp-on busy condition 
exists. Although the trunk is, in effect, 
camped on to the busy called station along 
with another trunk, it will be prevented 
from cutting through by the operated re­
lay FF. 

4,63 Relay COS (Option 9 and WS) or 
transistors Q5 in the voltage re­

duction detector circuits (Options ~2 
and WT) will release when relays CONA,B 
release; relays COSA~B will.release tdtea 
relays LEA,B l'eleas~. · 

I. 

4.64 

Answer OjiinHon (XF Option) ' 

When the attendant has placed the 
PBX on remote trunk anawel" opt~ion 

and the marker in attempting to connect 
the trunk to a PBX station finds the oalled 
station and all other stations in.~he hUnt• 
ing group busy, the ma.ricer will pitooeed to 
camp on the trunk. However, w~en re-
lays CONAA,BA operate, battery supplied 
through the auxiliary position cirouit will 
operate relays COSA,B (FS12 or FS28). 

4.65 

(a) 

Relays COSA,B opel'8ted: 

Look operated through conta~~ o~ the 
operated relQs LEA,B and qp.u,a1. 

(b) Ground leads FF- to the trunk thr®gb 
· break contacta of rela)'B ••,BA 

to operate relay PF in the_ tittulk~ 

4. 66 The operation of relay FF alone VS.th 
relays BY and RS in the trunk ~ill 

activate suitable audible signals in the 
trunk to indicate to the remote trunk 
answering station that a busy condition 
ex!sts. AlthoUgh the trunk ls, in etteQt, 
camped on to the bu8y oa1ied tttf1;1p, lt 
will be prevented from cutt1ng thrOUgh b7 
the operated relay PF. 

4. (1T ''Rtilays COSA ,B will ~l.'3e ... A ~:"" 
lays LEAiB releaae. · · · 

J ·. 

4.68 The mal"ker in attuipt1• w l!dd_a.~•7 
station to either or the dt-1, oonter­

ence trunk circuits or to tNAllt ... r @ .ta• 
coming central office tl'Ultk oall to ·a busy 
station vie the station dial transfer ~i"Unk 
circuit will tunotion as a central ottice 
trunk connection ( 809 r to the . point ot 
operation ot relays COA,B and COA,A,BA and 
CONA,B and CONA~f~· Relay CCC OPfrated 
operut the ope,.w.na path ot ~lap COA.B 
and COAA,BA and CONA.B and COHA•..BA. _Relay 
CCC operate• Nlays BTTA,B,C. · 'tlitl marker 
makes a bua7 tone connection and doee not 
ca~ on the busy station. 

K. 
Reglatrat on P\i~on Sleeve 

General 

4.69 A station message registration •111 be 
scored with everJ operation o~ relay 

sx 1n the lleHage reg1ater pulse circuit. 
The operatljn or rela,. sx will operate relay 
COD itt the atation mel!llage reg1stel" merker 
controller c1rou1t. It relay COD is. op­
erate!.1·. ~-rtor to the operation or re1a1_• 
HMKA..I· ·it" camp-op call termination. 
the 11*"• 1ng·tUnctlon of the markei" 
will 'b'1t dlaabled and the camp-on call 
~iltdh ·. vi;u not; b• made. . ~; -.nner . 
1n whtc'b tM.a 1s •~OlitS>l1shed . deJ)ehds on. , 
-~~ 'PP!~iJt~ sn4 vv. -~ 
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..,_ilr;tt Pm'"M Vitll oetlon wv C8C33 > 

4. '10 . ii., COD ape .. t.d t· · 

(a) Prepare• tu oWn look·pafib under con-
'101 or .NlaJ• CO'l'A,B. . . 

(b) .... r~n tJba. operatlns· INlth or rela;vs 
OCll.AA,BA to fleltlr H ~ ~ atation 

•IBaae regiatel' 181'tt•I" oontroller circuit. 

-(#) ,,_enta the operatipn ot lilfil'lter 
,. alarm relap COAL and XOAL. 

Ii.Tl tfl:.r!3-~,~~ra~:~~~:B 
wlll opel'ate relaJa H, COA,AA,B,BA, and . 
CCllA,B. .. . . 

4.72 Rel.aJ' H operated: 

(a) aperate• relay ST in the bus1 ver1tt• 
oat~ oil'OUit it the marker is per-. 

tol'ldnl.th• ouip-on operation in con­
neot~~A with ..._.7 v~tioat1on. . 

(b) Prevents the ope~tion ot Mrk•r 
.. ~~ rel.Q' LALl ,wtien rel•J'• COJIA ,B 

operiite and ~,.a& ,dO not. 

( o) . RtpOvH ground trom leads MR5 and MR6 
to\pNVeat NJ.Q's V11JA,B troa o~ratlng. 

4.73 Relara COA,B and COAA,BA operated: 

(a) Operates rela1 BY in the c.o. ti'unk 
Whloh 1n tum., operates rela1 DR and 

release• rel.Q' SL 1n the trunk. · 

(b) Releamea relate SJfl'A,B. 

{o) Stazots link shirt t~ {SC34) end 
all links busr t1111ng ( 9C35). 

{d) Operatee ~laya SMC0,8. 

( e) Opens the opente path ot bUBJ toae 
Nlara B'l'l'l,B. . : . · 

4.74 vtih rela7a CClfjA,1'A anct LTCA,B ~ .... 
operated, no Ilf-'fielaJa will operaw · 

and the all-l1nka-bus1 rela1a ALBA,B will 
eventually operate. Relafa ALBA,B operated: 

(a) Operates camp-on stop relays COSA,B 
(FS28) which, in turn, operates trunk 

relay FP. 

(1>) Operates link end ~lay• LBA,AA,:S,BA 
in place ot ~la7 Bl'TA,B du' to tbe . 

previoulllJ operated COA,AA,B,BA rel~·· 

4.75 Operation of relays'tEA.AA.e.aa·. · 
eede to .reJ.e..at .. al .}!!I_ ~A18 -

and re B 1o th• , .. ...__ -.- ·--.z-. 
oontl"O u o1rcui.t. "-11' 1 · ~•• releaae 
ot the ...ar •Bil N11etv-a1 -~ th• .. 
camp-ori link had )MA.,.._, IPia.., \eftdfta­
t1on liae. The trunk' btl!!I ' · t~ •nd · .e"197 · 
HM 1n the trunk releH• ln~J)Ulation tor 

SEC'l'a ti 
Page·12 

reopert .... to reoloae ~r.:>sspoints on to the 
camp-a r.~. Hw~"•r. .. ' in thu aequenoe, · 
no .... 11agnet,pil~•-and -..··t.tie-· t~ 
hold • ,.._,~ reo" .-· .... i<~ ~-_Jpotnts -•re. 
oloeet tnd- 'the tJ."Qlllt."ls not connected:to··· · 

·a link. · - · ~.- ··. · ·- . · ; . 

4.76 ~-~-~~~~1~•fi .. ~~~~l-a._ 
i. .. the· co,rd~ee~-· ~.1~~ :c;iircut_~.: _ . 

operatn;. wttl(t~· "l.iP.· n aM J>R "•nd 
cordlesa_po8:1t!on.c1~u~ _relay-e oP,rated, 
the att•nd4rt~ -~i .l!'eQ(tbe -~ ''.Qalnp"'9n · · 
def48-0 tnd;1oat10. ot ·l20--ipm· t6Qe arlAI- . 
tllabf.111 lup ~- / . .' - ·- . ·, · .. 

- '·.·;.·: . ' - :::. .~~ .. ·. . , . ·,.· - ff:" . 

M!rker C&fttd.t ·~~IA!q '1-~· 'W''t'-XJS ~acgl) 
·?" 

1' • 77 Rel.t cOlt ::A?Perat~~h ·. .. . . .. . 
• -· "··, '~ . .._ ':.,:,. ~·' -~~- . }' ' ·-r1.,..;.i:1.:; 

' ;~7!.: .... ~;::· '"- ~ ., -
· (t.) -~· 1te oWb lock path' Uildel' · · : 

~: aont.POl ot .relays COTA,B.. · ;" -. ·, 
'•· ' '_\" . '': :•. ·,: .. J _,.; .. .. -

4.78 With relays SOA~B., SEAA,BA, Sl!!RftA,BA, 
. COTA B and COD 01)4fl'ated, !!"el&J. HMKA..;B 

will operate relays B,· OOA,B and COAA,BA. ' 

4.79 Relay H operated: 

(a) Operates trunk re18y RS~ 

{b) Provides a holding ground for relqa .. 
DCKA,B. . 

(o) Provides a holding ground tor the 
tl"Unk hold magnet THM-- and trunk 

rel17 HM. 

(d) Prepares a path to operate.relay BY 
in the register. 

(e) Operate.a Mlay ST in the bue1 verif1-
cat1on c1rouit. 

4.Bo Be1~11~ ~,B and COAA,BA ..,_;ated: .. 

(•) 'Gc;erat~ relay Br 1n the t~~ 

(c) Operate relays HM'l'A,B• HM'l'AA,BA 
and SMC0,8. , 
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(d) Lock under control of relay RPA-. 

(e) Start link shift timing (SClO or 
SC21) and all links bu~y timing. 

4.81 Relays SOA,B in releasing release 
relays HMKA,B. 

4.82 Relays SMT.11,B releesed release relayc; 
SMRA,B and SMRAA,BA in turn releasinE; 

relay S-. With relays s- released, relays 
SEA,B will release operating relays RTJCA,E. 
Relays RUCA,B in operating will reoperate 
relay U- operating relays UEA,B. 

4.83 with relays CONA,B and CONAA,BA re-
leased, no relays LT- or LTS- will 

operate and the all-links-busy relays 
ALBA,B will eventually operate operating 
relays COSA,B and BTTA,B. 

4,84 Relays COSA,B operated will operate 
trunk relay FF With relays !JR &nd 

FF and cordless position circuit relay ?E 
operated, the attendant will receive the 
camp-on denied indication of 120-ipm tone 
and flashing lamp SL. 

4.85 Relays BTTA,B operated: 

(a) Operate relays TRKA,B and TRKAA,BA. 

(b) Prepare a path to operate ~elays 
BTCA,B. 

(c) Lock under control of relays ALBA,B. 

4.86 Relays TRKA,B and TRKAA,BA operated 
operate relays TRCA,B and TRCAA,BA 

which: 

(a) Release relays TRKA,B, TRKAA,BA_. 
RCTA ,B and RC'I'AA ,BA. 

(b) Lock under control of relay RPA-. 

I+. 87 Relays RC'rA,B and RCTAA, BA released 
release relays RCA-, RCB-, RCC-, RCD-, 

RCE-, BYA,B BSYA,B and BSYAA,BA. Release 
of relays RC(A -E)O,l release relays TCS-, 
THC-. TU-, TM-, U-, and register relay RV. 

4.88 Relays TRKA,B and TRKAA,BA in re-
leasing operate relays BTCA,B, wh:tch: 

(a) Operate relays UO and register relay 
BY. 

(b) Release relays TOLA,B. 

4.89 Register relay BY operated releesBs 
relay R- and register relay DC. '11th 

relay DC released and trunk. roel1'1'J BY opeP­
ated, opening the T and R. conneattons to the 
register, register relay Lwiil r~lease. 
Relay L released will result in tfie sub­
sequent release of all operated reg~ster 
relays. 

if. ·.,·1 ,..: lay ~~- re lee: fled releases relays 
·p-, TEA-, and TEE-. Relay RP­

rcle::·:J•~c1 will result in subsequent release 
of' c..11 previously operated marker relays. 
With relay3 TEA- and TEB- and TOLA,B re­
lea~1ed, marker time out check sequence 
(SCl8) will ~tcrt. 

L. Cal:wd Station is Inward Restricted 
(SC2i} 

1 ~. 91 The marker in attempting to connect 
an inward restricted station to a 

ccntral office trunk will function as in 
(SC5) to the point of operation bt relay 
TCSS. Relays AU0-9 in the inward r~atrio­
tior: circuit operate in parallel with re-
1,qys uo-ci. 

.'+.~1'! Fi.0:1-8ys 'l'CS5 and AU7 operated operate 
· relay IF.- :l n the inward res..t,r~tion 

circuit per.forming the following ftinc~ 

( j) f;>cvents relny S7 from operating and 
~o provides the marker with the 

necessary signals to consider the called 
line es unassigned. 

(bj Locks operated via released marker 
relays RLA,B. 

4.93 The marker proceeds to complete the 
call to an attendant trunk. When 

the call is completed, the marker releases 
by the operation of relays RLA,AA,AB,B,BA, 
BB, also releasing the inward restriction 
circuit. 

5. CENTRAL OFFICE OR RINGDOWN TIE TRUNK TO 
CODE 8 TRUNK CALL TERMINATIONS . ( sc§) 

f,. l1ener·al 

',. n1 It1 eompleting a call from a code 9 
tr'1.mk to a code 8 trunk, the marker 

will make a busy test of the trunks in the 
code 8 :runk group dialed and complete the 
co,mect:lon to an idle trunk in the group, 
vie• the link used .for the dial tone connec­
tion. If all trunks in the dialed group 
F!Pe b:.is::, the marker will return a camp-on 
Lu.;;y inlication to the code 9 trunk, 

~~.: i2 L' the code 8 trunk is arranged for 
pc.-~ control, then options 19, 20 and 

?l c;r•e r i•ovided for the trunk. In the course 
of c0'.'ipleting the connection, the marker wilJ. 
::ignsl tik code 8 tie trunk to remove its 
.,;11i tch psc:. 

L_. _ _3~'s"er Requests Service 

:.CJ TLe marker reacts to the operation of 
r~·lay DC in the register in the same 

vn:iy r. _ 'Jl a code 9 trunk to station call, 
e.-.:cE>r>t 1.hat relays TK8,A8,B8 and SMC2 will 
opcr~'te instead of relays TCS-, THC-, '!'lT-, 
T'.•1-, 2.nd :1MC-. Also, when relay MC in the 
trur;1~ '.JP'? rates, relay TT in the trunk will 
onet··:te c':er leads 'i'R- from tr,e marker as 

c o,·.'ro' '"nee of' relay TT in th€ register 
! j ;~. ·)T'·,. J·'~ te:d. 

SECTION II 
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C , Trunk 'I'e s tir;g P. t ;d :.: e ~ e c i ;"'.:.iL.0... 
Operation 

5, 04 The grounded leild 1_:- fror:, the reg if; ter 
will operate the correEpor:41:g relay 

U- ar;d all othPr~ groupe4 to i~ vi~ •erm-
inals HB-. The busy t:e,~ • is m0de b;v look-
ing for battery through re~ 2;.; nT:>- or grouncl 
or, leads IT- on FS26. 

D. Hold JViag:.et O;;eration 

5.05 Relays «:>MTA,B will onerate when relay 
SMC2 operates; relays SEA,B and 

SEAA,BA will operate when relA:J' S- operc:tes. 
Relays SMTA,B and SEA,B ar:d SEAA,BA ir: 
operating: 

(a) Close the operating pRth for the slow 
operate relays HMTAA,BA. 

(b) Operate relays :.:,MRA,P e>:"'.d ,c:r.\Tit,t.,Bll. 

5.06 Relays SMRAA,BA, in operptb.g, wi11 
extend the ground from the contacts 

of the operated relays SMI'A,B through 
contacts of the released relays HMTA,B, 
SOA,B, TRKA,E and ZU, the operated re la~· 
7~8, and an operoted relay S- to operate 
relay OT2- corresponding to the ~elec•ea 
trunk. 

5.07 Relay OT2- in operating, ~ill: 

(a) Operate the correspondi~g line holJ 
magr.et LHM2-. 

(b) Close the o;,:,erating ground for relay 
OT2- through to the slow operating 

relay SL2-. 

( c) Connect groi.:nd thro:.1.gh ~.Le lClr'-chm 
resistor s:::- to t;i~' rle<'vf or tile 

link. 

(d) Transfer leajs ~ And R to the links 
from its normal connection to leA~r 

Tl 8nd Rl associated with the code 8 
trunk to leads TC ;:>rJ'l R2 of the code 8 
trunk. 

5.08 The oper<>t10n o:· the hclo r:.agnet ':·i21 
close the crosspoint:E "IX' thus co·:­

nect lead 3 T2 2:i:J R2 of th• cone 8 trun1i: 
to leade : ar.4 ? of the co<le J trunk 1'.1 
parallel with leEds T and S of the register, 
via the lin~ used in the dial tone c0nnec­
tio!1. When the bridging .:•el"':-' in th,o· cede 
8 trunk operateE, a groun:j will be rctv~·n· r] 
over lead S2 from the code 3 +r1nk to the 
line circuit to mAjntrin rel~::~ 072- an~ 
SL2- operated. 

5.09 The ground on lead E'-2 will be ext,,n.:led 
t!-:rough to lead IT8- tc th" rnark':'r 

'.:!"'.tll rel?.y '.-'.L2- operates. .t t th,:;t time 
a ground from contacts of relo,y ,_'.L?- Lo 
substituted fer lead S2 grouni on lead I~~-. 

SECTION II 
Page 24 

5. in When relayP !-!M'TAA ,BA operate: 

( c.) Tile operating paths for the slow 
operate relays H!'llTA,B are closed. 

(u) Relay RV in the register releases, 
causing relay P in the trunk to 

rt"'>1eAse. 

(c) The original operating path for 
r2lays OT2- and SL2- is opened. 

E. Hold Magnet Check and Marker and 
Register Release 

5 .11 When relays HMTA,B operate, relays 
EMKA,B are connected to lead IT8-

corre.:.:ponj1ng to the selected trunk. The 
grcund on lead IT8- will operate re.lays 
.'·i!';EF\ ,B and· start the sequence to release 
the r«'."r\cer and register. 

All Trun~s Busy (SC15) 

5.12 If all trunks in the code 8 group 
clialed are bus)', none of the cor­

responding relays S- on FS6 will operate, 
and relays BYA,B will operate. The 
marker will then proceed to function as if 
it v;ere call'ping the code 9 trunk on to 
:> code 8 trunk up to the point where re­
.:..ays C'OJL'l,B and CONAA,BA and COA,B and 
COAA,BA operate. 

5.13 When relays CONA,B operate, relays 
COSA,B operate over a path through 

the operated relays TK8 and COTA,B. Relays 
C0['.11, F, in operating, will cause relay FF 
tr. tr,, -rrunk to operate. The marker will 
th(~ rroceed to generate a camp-on busy 
c<w .:. '.ion in the trunk and release. 

: . J . .1 When the marker finds all trunks 
·;re busy, audible camp-on stop 

2l~nel is not returned to the attendant 
wheD option XA is provided. Relay BTTC 
opP~"'lting ci:iuses this trouble condition 
by rre-.renting the marker from signaling 
tllr· trunk vin leads RSE and RSO. Option 
'!J!. i:; added and corrects this trouble 
eonrii t1on ry placing rel8y BTTC under 
:~ontrol of relay CCC, thus preventing 
:oeJry BTTC from operating. 

:;.~s When the marker finds all trunks 
2re busy, an all links busy sequence 

occurs in the marker during either the first 
er <'eco:,j trial. This is caused by an 
focon-.plete path from ground supplied by 
con c1Ct '? of relays CONA ,B to the link 
te:t relay LT-. None of the link test 
~c::,::s operate, thus causing the marker 
to ·.•perate relays ALBA,B. 

\ 

) 

) 
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5.16 The marker functions to cr:iuse the 
central oft'ice trunk to remove tlie 

resistance battery from the link sleeve, 
allowing the 100-ohm ground from the reg­
ister to operate the LT- relay associated 
with the link sleeve. The marker proceed~ 
to release. With option WC or options 22, 
WT provided, normal marker action ls allowed 
by operating relay LT9 which prevents the 
all links busy sequence fr'Om occurring 

6. CENTRAL OFFICE OR RINGDOWN TIE TRtmK 
TO CENTRAL OFFICE OR RWGDOWN TIE 
TRUNK CALL TERMINATIONS 

6.0l If the PBX is equipped with ringdo~n 
tie trunks or 1f the central office 

trunks are arranged into more than one 
group that can be dial selected for outward 
calls, the register will be arrange:d fOit' 
two-digit operation on code 9 callS •. tJA.der 
sueh circumstances, the attendant 1'8¥· 4on-
nect code 9 trunks to each other •. · ~-

6.02 lftle marker will accomplish theae .. 
corinectlons iri much tne s.ame manner 

, as U.JJ were establi~hing a code 9. t~. 
conn~n, except that: . . ., 

.-.~ ., . 
(a) Relays TK9,A9,B9 will operate in-

stead .of relays TK8,A8,A9. . 
{; ·•··· ,:'.~. 
·~·· ~-

(b) Relay u- associated wit;h ail ·of die · 
trunks in the trunk group w1ll.oiierate 

through_ terminal straps H9- in •4d1tlt;an 
to relay n- associated with the units 
digit dialed. 

(c) The busy test will be made over leads 
IT9- to the trunks. 

., 
6.03 If all trwiks in the group are bey. 

l)O relay s- will operete •. .relaya : 
BYA.B will operate, and the marker wllr 
follow the all-trunks-busy sequence and 
return camp-on busy indications 1"o the 
originating trunk • 

1. DIAL BACK CALLS FROM CENTRAL OFFICE 
OR RINGDOWN TIE TRUNKS 

7.01 If the PBX is arranged for restricted 
access to the code 9 tX'Unks. a re­

stricted station, upon dicling a 9 code, 
will be conhected to the attendant via an 
ettendant trunk. The attendant mey then 
connect a code 9 trunk to the restrloted 
stat~Ol'\ while the station remains oft•tlook, 
using the D~ BACK key provided, 'to accom­
p1~sh ~le., tile attefl.d~nt '!11111 seu,_.. a 
~ster thl"Oilgh an idle. co}ie 9- ~. 
lllOIDentarily operate the DIAL DACK key, anrl 
dial the CAlling station. 

7. •)? Opei.•·1tiN1 of' the DIAL BACK key will 
opPr11te rela:1 NT !n the cordless 

po~•i t1on c1rc1~1t, 1>.rhich will lock to ground 
in the selucteli code 9 trunk. 

7.03 The mark~r will proceed to process 
the ca 11 :.is a central off'ice call. 

When i•elay MC in the trunk opeI'ates, the 
no test relay N? (~Sll) 1n the ma~ker 
will operate in series with relay NT in 
the cordless pooition circuit. 

7.04 Since the calling station is off-hook, 
the line will test busy and the cor­

responding •·ela:v s- will not operate. When 
relays :.1M'rA,B operate, ground from their 
contacts through relay S0-9 oontact .-oliain 
on F'S6 will ope;rate relays BYA • .B. ' :Beoauae 
relay NT is operated'; the aame gl'aund: will 
operate relays BSYAA,BA, which, in tlll"n, 
will operate relays BSYA,B The operated 
relay NT will have opened the operating 
patbs for relay3 HCA.B to prevent their 
operating \;hen relays BYA,B ope~ated. 

7.05 The w~rker will then proceed to func-
tion aa if it were ce111Pfftl on t,o the . 

calling station. except ·that· relb 8Y tn the , 
trunk will not operate 1fhen l'e:J..,..- 801t,B 
operate, because the operated ~elej NT 1n 
the marker opened le~ds BY- to the trunk. 

7.06 The operated relay NT in the marker 
also: 

(a) Grounds leads RT- (FSll) to the 
trunka, which will opel"ate·· relay RT 

in the trunk to p.revent nne;tnc the 
calling statioll:. · · 

(b) Grounds lead KO (FSll) to the attend­
ant trunks, which will release (kick 

off) the attendant trunk being helCf by 
the call~ng station. · 

7.07 When the marker completes 2,t8 f\mc-
t1ons, the code 9 trunk will be con­

nected to the restricted callina etation 
via the link used for its connection to 
the attendant trunk. 

8. CALLED LINE OR TRUNK UNASSIGNED ( SC14) 

8.01 When a line is not assigned. the strap 
between terminals S and Sl shown on 

FSl and FS26 will be omitted. An unassigned 
code 8 trunk termination will have no 
optional connection wired to the lead 
IT8-· shown on F'S26. Code 9 trunks Will 
net usually bG unasPigned, but dial, 
access to 3 particular trunk (for e~-
ample, a code ringing ringdown tie trunk 
or a bne-way incoming central '(lffic~ 
trunk) will be prevented;by onitttir>C a 
connection in the trunk equipment to lead 
I'l'9- rror.i the marker. · 

~ECTION II 
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8.02 A call to an unaR3ignea line o~ trunk 
will be handled by the marker in th•: 

eaae 1fll1 as s call to an aae1gned line or 
trunk aa described up to the point when 
relays. SOA,B operate, indicating that no 
stations or trunks in the groups related to 
the dilled number al'e idle. SC14 assumes 
that the call is from a station, Code 8, or 
attendant trunk (Junctor class call) to an 
unaaelgned station line. For a call to an 
unaes1gned trunk, the sequence would be 
siailar except that the Junctor selection 
circuitry would not be involved. 

8.03 When relays SOA,B operate, relay s-
oorresponding to the dialen units 

digit will operate over its secondal"f 
winding, which, in turn, causes relays 
SU.B and SBAA,BA ttnd SMRA,B and SMRAA,BA 
to operate, in that sequence. ~elays 
SEA,B, in operating, release relays RUC~,B. 
U-, and UEA,B in sequence. 

8.o4 With relays SOA,B, S-, SMRAA,BA, ond 
. a tens connector relay operated, 

relays HMKA,B are connected to lead S or 
I'l'-- of the dialed trunk or station. Since 
no ground will be present on these lead~. 
relays HMKA,B will not operate. 

8.05 With relays SOA,B, SMRAA,BA, and 
SEAA,BA operated 1md relays HMK.A P 

released, the intercept relays ICTA,B (F~q) 
will operate. These relays will: 

(a) Release the Junctor selection !ln•i 
link test portions of the circuit. 

(During the release or the junctor sel­
ection circuitry, relays .JREA, B will 
release thereby releasing relays RCTA, 
Band RCTAA,BA.) 

(b) Operate relays TRKA,B and TRKAA,BA, 
which, in turn, release relays 

SM'I'A,B. 

(c) Lock under control of relays RPA- or 
RP-. 

8.06 Relays SMI'A,B, in releasing: 

(a) Operate relays TRCA,B and TRCAA,BA. 
(At this time, relays RCTA,B and 

RCTAA,BA will release if the call is to 
an unassigned trunk.) 

(b) Release relays SMRA,B and SMRAA,BA. 

8.07 Relays RCTA,B and RCTAA,BA, in 
releasing: 

(a) Release rel&J'• RCA-,B-,C-,D-,B--, 
which relea.ae the operated tens 

conn•ctor and select magnet connectoi­
rel&J'B in sequence. 

ZEC'fIOll II 
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(b) CJtUS'? r·°"lr:yr- f"!A,E, BSYA,B, and 
BSYAA,B11 to releasE.. 

8.08 Relays BSYA,B, in releasing, cause 
rela7s SOA, B-,s-, and ~EA,B ~nd 

SEAA,BA to release in sequence. The 
release of the latter relays wiil: 

(a) In conjunction with relays TRCA,B 
opP.rated, relea~P rP.lay~ TRKA,E 

anrl '1'RKAA,?~. . 

(b) Operate relay!'! RUCA,B. 

8.09 The rtlt"a3~ of ?'elay~ ~l(.:\~,FA will 
cause relays T~O,AO,BO, :~ oper~te 

at this time, which, 1n turn,, ":".11 operate 
relay ~MCO. 

8.10 With r~lays TKO ~nd RUCA,E ope.rated, 
the operated relays ICTA,~ will op­

erate relay:.! HO, Ul c·1.J Ut:. 'l'he~•e relays, 
in turn, will operate rel~~s UEA,E ~nd 
complete a pat_h1 between the primary windings 
of relays so, Sl and S2 Rnd lead3 ITOO, 
ITOl, and ITC2, respectively, from the 
attendant tru,nks. Batteri ... ,th~ relQs 
TN in the idle attenAant ~ .will oper­
ate the respective relays_s-. ; . .,., l"9ll0' 
s-, 1n operating, will operate MJ•-SZA,B 
and SEAA,BA. · 

:J' 

8.11 Relay 3MCO, in operating, will: '""" 

(a) Cause the ::ielect magnets corresponding·f 
to the 11nk used in the d1tl tone 

connection in switch O to o.,.~ate. 

(b) Operate relay SJo!l'A,B, which~.1n. turn, 
operates relays SMRA.B and SMRAA,BA 

and closes the operating path for the 
slow operating relayc HMTAA,BA. 

8.12 Beyond this point in the call, the 
marker will function to connect the 

calling station or trunk to an idle attend­
ant trunk, 11&ke ,the hold, i;uagnet. ohe~t..fftd 
release itself and the · reglstel" in aien the 
sa~ manner as C,ee~rfbed p~:Vi~a~y. , .'. 

8.13 Beeau• the atten<J~nt ~~ Qa ·:e~-
terea via its I'l'00,01 or.02 apjeaJ­

ance instead of the 1'1'05, ~. or 07 appear­
ance, the attendant will receive a burst or 
tone upon answering, indicating to her that 
the call was intercepted. _ · ·. 

9. LOCKOUT AND TENS PREFERENCE CON'l'ROL 

A. Lockout Control 

9. 01 'l'be 01>4trat1on or an7 si.tto~ .. ~~ sroup 
relay ~-7 will opel'&~ ~- te•; .epd 

relRYB TEAO,Al,A2 ,A3,BO, Bl, .. ,"1J3 •... c~~1ng 
with these stl!tion groups tor ••rvioe.are two 
trunk groups and two i-eg1ste~;. ''rJie~,E·~·..,01-
ated relaye TRO,l aild RO~l ~.t!ftr' 
funct1.4)n1!1 as ~~'lye ~-7. ltt~'.;·~. -~;A2, 
A3 ,m)fn ,~ "~ · tu~0.0.,1 ~f~'t~}&f!!, ~.*4 

'. J .· .~·. ..-. ~ j 
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circuit ::iuch thbt, once the gate 1s cloued, 
all calls outside the g~te :1re denied accesH 
to the marker until those within the gate 
are served. 

9. 02 This function 1 s ensured by opening 
up the operate path of' relays T2-7, 

TRO,l, and RO,l with break contacts on 
relays TEAO,Al,A2,A3,BO,Bl,B2,B3. Further­
more, relays TEAO,Al,A2,A3,BO,Bl,B2,B3, 
will lock operated to any operated relays 
T2-7, TRO,l, and RO,l. 

9.03 The marker proceeds to serve each 
group within the gate only once. This 

is ensured by the release of relay T2-7, 
TRO,l, or RO,l at the end of each marker 
usage. In the case of relays T2-7 and 
TRO,l, this is done by the operation of an 
associated relay TA2-7 or TRAO,l. In the 
case of relay RO,l, this is done by the re­
lease of relay DC in the register, which 
opens the operate path of relays RO,l. 

9.04 The release of all of relays T2-7, 
TRO,l, or RO,l allows relays TEAO,Al 

A2,A3,BO,Bl,B2,B3, to release. This opens 
up the gate, allowing new calls waiting 
for service to enter and the cycle to be 
repeated. 

B. Tens Preference Control 

9.05 Relays RO,l, TRO,l and T2-7 are assoc-
iated with the following respective 

relays in the preference circuit: RPO,l, 
TRPO,l, and TP2-7. These relays are arranged 
in a transfer chain circuit such that one 
and only one relay can remain operated if 
more than one relay RO,l, TRO,l, or T2-7 is 
operated. The register circuits have. the 
highest preference, the trunk circuits have 
the next p1•eference, and the station lines 
have the lowest preference. The exact pre­
ference is as follows: RPO, RPl, TRPO, TRPl, 
TP2, TP3, TP4, TP5, TP6, and TP7. 

9.06 The preference relays have two inde-
pendent operating paths, one through 

.their primary windings and one through their 
secondary windings. The continuity of each 
operating path is checked by two relays that 
operate in series with each path. Relays 
TCKl and TCK? operate in series with the 
primary winding path, relays TCK3 and TCK4 
in series with the secondary winding path. 

10. ABANDONED CALLS (SC17) 

10.0l When a station or trunk originates 
a call, the marker will try to estab­

lish a dial tone connection. When relays 
TACA,B and LUCA,~ operate during the units 
selection sequence, the operating path for 
the slow operate abandon call relays ACA,B 
(FS5) is closed, If the station or trunk 
abandons the call before relays LUCA,B re­
lease (indicating that relay U- and relay 
UEA,E have operated) relays ACA,B will 
eventually operate. 

10.02 l:(·layH ACA,B, in operating, will 
release relays DCKA,B, which, in 

turn, operate relays RLA,AA,AB,B,EA,EB, and 
rele[rne the m<>rker ·to serve the next call. 

10. 03 H the abandonment occurs after re-
lay:; LUCA,B have released (relays 

ACA,B never having operated), the station 
or trunk will be.connected to a register in 
normal fashion, but the connection will fall 
down for lack of holding bridge on leads 
T and R. 

10.04 If a station line or a trunk dials 
a call into a register and then dis­

connects after the register is seized, the 
marker never knows of this abandonment and 
proceeds to set the call up in the normal 
fashion. After the marker releases, the 
connection set up by the marker will also 
drop off because of the lack of a holding 
ground provided from the originating end. 

11. ALLOTrING AND SEQUENCE CONTROL 

A. Register Allotter 

11. 01 The register allotter relays on FSlO 
associated with registers 0 and 1, 

RAOA,B and RAlA,B, .respectively, operate 
when the associated register becomes idle. 
However, the operate path of relays RAOA,B 
is through break contacts of relays RAlA,B. 
Consequently, once released, relays RAOA,B 
cannot reoperate until a call is served by 
register 1. Relays RAlA,B can operate any 
time that register 1 becomes idle, If both 
register 0 and register 1 are idle and their 
allotter relays are operated, the marker 
will prefer register o. 

11.02 If both registers are idle and the 
marker experiences trouble in con­

necting to register O, the marker will pro­
gress to second trial and relays STA,B will 
operate and release relays RAlA,B. When the 
marker attempts to complete the call on the 
second trial, it will again prefer register 
0. However, if the marker initially prefers 
register 1, the operation or relays STA,B 
will release relays RAlA,B and, assuming 
that register 0 is idle, relays RAOA,B will 
operate. In this case, the marker will pre­
fer register 0 in the second trial attempt. 

11.03 In either case, if the marker cannot 
complete the connection on a second 

trial, the marker will progress to the no 
connection sequence and relays NAA,B oper­
ate. These relays, in operating, will oper­
ate relays BTTA,B which, in turn, cause 
relays TRKA,B and TRKAA,BA to operate. Re­
lays TRKAA,BA, in operating, release relays 
SMTA,B, which, in turn, operate relays 
TRCA,B and TRCAA,BA. 

11.04 These relays, in operating, will 
release relays BTTA,B and TRKA,B 

and TRKAA,BA and close the operating path 
for the slow operate relays ACA,B. When 
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these relays finally operate, r•elr,yri RAlA,B 
will operate (if not already operated) a~d 
relays RAOA,B will release. On the next 
marker usage, register 1 will be preferred. 

B. Link Group Sequence Control (SC24) 

11.05 The link group tested first in a 
marker operation is dependent upon 

the state of relays TRLA,B (FS12). When 
these relays are released, the link testing 
and selection circuits are associated with 
links 02-09 and, when operated, the associ­
ation is with links 12-19. 

11.06 The state of relays TRLA,B is depend-
ent, in turn, upon the state of relay 

ZLO. Relay ZLO functions in combination 
with relays WLG and WLGA. 

11.07 Assuming that all of these relays are 
released, the operation of either 

relays LTAA,BA or COAA,BA (which are oper­
ated during the processing of calls involv­
ing link selection or camp-on, respectively) 
will operate relay WLG. When relays LTAA,BA 
or COAA,BA release, relay ZLG operates in 
series with relay WLG. Relay ZLG, in oper­
ating, will operate relays TRLA,B. 

11.08 On the next operation of relays 
LTAA,BA or COAA,BA, relay WLGA will 

operate, shunting down relay WLG. Relay 
ZLG, however, will be held operated by 
battery through resistor WLGA. The sub­
sequent release of relays LTAA,BA or COAA,BA 
will release relays WLGA,ZLG, and TRLA,B, 
restoring the control circuit to normal, 

11.09 Relays LBA,B can also step relay 
WLG, ZLG, WLGA combination by 

interrupting the operating grounds from 
the contacts of the operated relays LTAA,BA 
or COAA,BA. Relays LBA,B will operate 
after an interval if all links in thf" first 
group tested are busy or, in the case of a 
camp-on cnll, the link h0lng us~d by the 
zt11tion to be ccimpecl on L) not in the !'ir~t 
group teeted. The opet'atlcn of' relays LBA,B 
will thereby cam1e rela,Y:: ':'HLA, I~ to charn1:e 
stnte and chil't tL•~ llnii tP:>tir11~ nnd selec­
tion circuitry to the 11Jte1TIAte group of 
link~. 

C. Link Sequence Centro! f~C23) 

11.10 The selection of' ;; PArticular idle 
link in a link group being tested ls 

governed by the state of re1ays WL, ZL, WIL, 
and ZIL on FS13. If dur:ln~ l:tnl< selection 
relays ZL f.Jnd WIL are operated, the link 
preference order will be -2 through -9. 
When relay ZL is released rincl relay ZIL 
operated, the preference order iR -4 
through -9,-2,-3. With rE'lay ZL operated 
and relay WIL releacea, th~ prPference 
order ifl -6 through -9, -2 through -S. 
Finally, with both relriy~: /'.L And :IL re­
leased, the pr0fP.rC'nc0 'H'rl01' l~; -8,-),-:_' 
through -7. 
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11.11 'l'he preference is changed every 
marker operation involving link 

r.election. If the marker operation involv­
ing link selection progresses to second 
trial, the preference order will change 
twice during the marker operation. 

11.12 Assuming that relays WL, ZL, WIL, and 
ZIL are initially released, relays 

LTAA,BA, in operating, will operate relay 
WL. With relays LTAA,BA and WL operated, 
relay ZL is shunted down. Relay WL, in 
operating, will also operate relay WIL. 
With relay WL and WIL operated, relay ZIL 
is shunted down. Thus, on this first marke~ 
operation, the link preference order will 
be that associated with relays ZL and ZIL, 
both released. The release of relays 
LTAA,BA removes the shunt from relay ZL, 
which will then operate, 

11.13 The next operation of relays LTAA,BA 
will shunt down relay WL but maintain 

relay ZL operated. The release of relay WL 
will remove the shunt from relay ZIL, allow­
ing it to operate, Thus, on this second 
marker operation involving link selection, 
the link preference order will be that 
associated with relays ZL and WIL operated. 
When relays LTAA,BA release, relay ZL 
releases. 

11. 14 The th:1.rd operation of relays LTAA ,BA 
will reoperate relay WL, which, in 

turn, will shunt down relay WIL. Relay ZIL, 
however, will remain operated. Thus, on 
this third marker operation, the link pre­
ference order will be that associated with 
relay ZL released and relay ZIL operated. 
The release of relays LTAA,BA at this time 
will remove the shunt from relay ZL, per­
mitting it to operate. 

11.15 The fourth operation of relays LTAA,BA 
will shunt down relay WL but maintain 

rel;:iy ZI, operated. Relay WL, in releasing, 
w:Ul release relay ZIL. Thus, on the fourth 
marker operation, the link preference order 
will be that associated with relay ZL opera­
ted and relay WIL released. When relays 
LTAA ,RA r•elease, relay ZL will release. 

11.16 At the end of the fourth marker 
operation involving link selection, 

the link sequence control circuit will be 
restored to the state it was in prior to 
the first marker operation. 

11.17 If during any marker operation in-
volving link selection the marker 

progresses to second trail, relays LTA,B 
will operate, followed 1Jfter a short inter­
val by the operation of relays SAA,B. Re­
ferring to FS13, it can be seen that the 
opPr:;ition of these relays interrupts the 
~rounn from the contActs of the operated 
relnys LT~A,RA to relAys WL and ZL, which 
will A~vnnce the link sequence control 
e1rr,uit lr: thf' r-:1mP m:rnner as if' relays 
I~nn.RA W"re rPl~An~~ nnrl reopernte~. 
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D. Units Sequence Control (SC~~ 

11.18 The state of relay ZU 011 J<'S() will 
determine: 

(a) The preferential order with which 
stations and code 8 trunks within a 

tens group will be selected for dial tone 
calls. 

(b) The preferential order with which 
code 8 trunks or stations within a 

hunting group will be selected for the 
completion of calls to them. 

(o) The preferential order with which the 
junctors will be selected for the 

completion of station-to-station calls. 

(d) The preferential order with which 
code 9 trunks will be selected for 

outgoing calls by the marker. 

11.19 The preceding preference orders 
change whenever the marker is seized 

for a dial tone call or whenever the marker 
progresses to second trial on any type of 
call. 

11.20 The preference order of stations in 
a tens group is related to the units 

digit of a station. When relay ZU is oper­
ated, the order is 5-9, o-4. When relay 
ZU is normal, the preference order is 0-9. 
The oode 8 trunks take their preference 
order in the same manner from the units 
digit of their number assignment. 

11. 21 The preference order of junctor 
selection when relay ZU is operated 

is 3,4,5,0,l, and 2; when relay ZU is 
released, the order changes to 0,1,2,3,4, 
and 5. 

11.22 The preference order for the out-
ward selection of code 9 trunks 

when relay ZU is operated in accordance 
with tl'Unk equipment numbers is 4,3,2,l, 
0,9,8,7,6, and 5. With relay zu normal 
the order changes to 9,8,7,6,5,4,3,2,l, 
and O. 

11.23 Assuming relays WU and ZU to be 
normal, the operation of relays 

TACAA,BA on a dial tone call· will: 

(a) Operate relay WU, which locks to its 
own contacts. 

(b) Shunt the winding of relay ZU to 
prevent it from operating. 

11.24 When relays TACAA,BA release, the· 
shunt is removed from relay ZU, and 

it operates from ground at the contacts of 
the operated relay WU. 

11.25 On the next operation of relays 
TACAA,BA on a subsequent marker 

usage, relay WU will be shunted down, but 
relay ZU will remain operated over a path 

to ground through a break contact of the 
released rehy WU, When relays TACAA,BA 
~eleases, relay 7.U releases, restoring the 
circuH to the state prior to the first 
relay TACAA,BA operation. 

11.26 If the marl<.er progresses to second 
trial while it is processing a dial 

tone call, the ground from the contacts of 
operated relays TACAA,BA will be interrupted 
by the operation of the relays STA,B and 
reapplied an interva1 later when relays 
Sfl.A,B operate, Urns changing the state· of 
relay ZU and changing the units sequences. 

11. 2"( If the marker progresses to second 
trial while it is processing other 

than a dial tone call, relays TACAA,BA 
will be normal. The operation of relay 
STA,B and subsequent operation of I'elay 
SAA,B will apply and release ground from 
break contacts of relays TACAA,BA and 
thus change the state of relay ZU. 

12. PA'l'HS BUSY 

A. All Registers Busy 

12.01 If all registers are busy when a 
station line OI' trunk tries to make 

a call, the marker will hold that call and 
serve the first register wanting to complete 
a call before the station line or trunk 
will be served. 

12.02 When relays RLAA and RLBA operate 
to release the marker after the 

marker has set up a call to a register, 
and both registers are then busy, relay TP­
or TRP- will release and release relays 
TACA,B and TACAA,BA. These relays release 
the register allotter relays RAOA,lA or 
RAOB,lB, which were involved in the call 
just served. 

12.03 With relays RLA,B operated and relays 
RAOB and RAlB released, the all reg­

isters-busy relays ARBA,B (FS2) will oper­
ate. Relays ARBA,B lock through their own 
contacts independently of relays RLA,B, 
close an operating path for relays RO and 
Rl independently of relays TEAO,Al,A2,A3, 
BO,B1,B2,B3, and open the operating circuit 
of relays TRP- and TP-. 

12.04 

opera 
ARBA 
cont1 
withi 

When a register becomes idle again, 
its associated relays RA-A and RA-B 

e, which, in turn, release relays 
nd ARBB, The marker will then again 
ue to serve station or trunk calls 

the gate. 

Stati n-to-Station Call SCll SC22 or ~C · 

12.05 If during the link testing sequence 
of the marker, while setting up a 

station-to-station call, all links in the · 
first group of links tested are found to 
be busy, the marker will shift the link 
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teating circuitry to the second group of' 
links e.nd look for an idle link in thAt 
group. If there are no idlP. links in the 
second group testP.d, the all-links-busy 
relays ALBA,B (FS12 or FS28) will opernte. 

12,06 Relays ALBA,B operated: 

(a) Operate the busy tone relays BTTA,B. 

{b) Operate the camp-on stop relays 
COSA,B (FSJ.2 or FS28). 

12.07 Relays BTTA,B operated: 

(a) Operate relays TRKA,B and TRKAA,BA, 

(b) Lock operated to the operated relays 
RP- or RPA-. 

(c) Release relay JR- corresponding to 
the junctor selected. 

12.08 The release of relay JR- will release 
relays JREA,B. Relays JREA,B, in 

releasing, will release relays LTA,B and 
LTAA,BA. 

12.09 If option ZN is provided, the release 
of relays LTA,B releases relays LBA,B 

and LTCA,B, The release of relays LBA,B, 
in turh, will release relays ALBA,B and 
relays COSA,B in sequence. 

12,10 If options 22 or ZO are provided, 
the release of relays LTA,B releases 

relays LBA,B, LTCA,B, and ALBA,B. The 
release of relays LBA,B, in turn, will 
release relays LSHA,B. The release of 
relays ALBA,B will release relays COSA,B. 

12.11 After relays TRKA,B and TRKAA,BA 
operate, the marker will function to 

complete the call to a busy tone trunk 
using the link used for the dial tone 
connection. 

Dial Tone Call 

12.12 If, while the marker is processing a 
dial tone call, it finds all links 

busy, relays ALBA,B will operate. Since, 
on this type of call relays TACA,B and 
TACAA,BA are operated, the operation of 
relays ALBA,B will close paths for operating 
the slow operate relays ACA,B on FS5. 

12.13 When relays ACA,B operate, relays 
DCKA,B release, which, with relays 

ACA,B operated, cause relays RLA,AA, 
AB, B, BA, BB relays to operate, releasing 
the marker. 

12.14 When the marker is released, it will 
continue to try to complete calls 

required of it even though all links are 
still busy. 

C. All Junctors Busy (SC12) 

12.15 When a marker is trying to complete 
a call requiring a junctor and all 

SECTION II 
Page 30 

,Junctoro,1 are buHy, the call will be routed 
to a buriy tone trunk. 

l~' .16 When relays u- operate during the 
Junctor :rnlection f:lequence, no re­

l~ys will operate, since all junctors are 
busy, and the ground from the contacts of 
relay JTAA,BA will operate relays BYA,B. 
This will operate relays HCA,B, which will 
then provide a path for operating relays 
BSYAA,BA and BSYA,B, in sequence. 

12.17 Relays BSYA,B, in operating, will 
operate relays SOA,B and release 

relays HCA,B, Relays SOA,B, in operating, 
will operate relays S0-2 and S5-7, which, 
in turn, operate relays SEA,B and SEAA,BA. 
These relays, in operating at this time, 
operate relays SMRA,B and SMRAA,BA, and 
release relays RUCA,B, 

12.18 With relays SMRAA,BA, SEA,B, SO, 
SOA,B, and JTA operated, relays 

HMKA,B a.re connected to the hold magnet of 
junctor o. The ground at that point will 
operate relays HMKA,B. Meanwhile, relays 
RUCA,B, in releasing, ca.use a sequence 
releasing relays U0-2, U5-7, and UEA,B. 
Relays UEA,B, in releasing, will release 
relays BYA,B, BSYA,B, and BSYAA,BA if option 
ZM is provided or, if option ZL i~ used the 
release of relays UEA,B will release relays 
BYA,B which, in turn, release relays BSYAA,BA 
and BSYA,B. However, if option WX is pro­
vided, the release of relays BYA,B, BSYAA,BA, 
and BSYA,B (whether option ZL or ZM is pro­
vided) will delay until relays JTAA,BA 
release. 

12.19 With relays SOA,B, SMRAA,BA, and 
HMKA,B operated, relays BTTA,B 

will operate and lock to operated relays 
RP- or RPA-. Relays BTTA,B operated will: 

(a) Operate relays TRKA,B and TRKAA,BA, 

(b) Release relays JTA,B, which, in turn, 
release relays JTAA,BA, SMRA,B and 

SMRAA,BA, S0-2, S5-7, and SEA,B and 
SEAA,BA, in that sequence. 

(c) Release relays SOA,B, which, in turn, 
release relays HMKA,B. 

12.20 With relays TRKA,B operated and 
relays HMKA,B released, relays TRCA,B 

and TRCAA,BA will operate. 

12.21 The release of relays SEA,B and SEAA, 
BA will: 

(a) In conjunction with relays TRCA,B 
operated, release relays TRKA,B 

and TRKAA,BA. 

(b) Reoperate relays RUCA,B. 

12.22 With relays BTTA,B and TRCA,B 
operated and relays TRKAA and TRKB 

released (and if option WZ is provided -
relays BYA,B released), relays BTCA,B will 
operate. Relays BTCA,B, in operating, will 
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operate re1ay ~:MCO and t'elease relays 'fOLA,B, 
Relay SMCO, in operating will: 

(a) Provide a path for operating the 
select magnets on switch 0 used for 

the dial tone connection from grounds at 
the contacts of the operated relays 
TRCAA,BA passing through relay RP- and 
the register memory hold magnet THM-9. 

(b) Operate relays SMTA,B. 

12.23 With relays BTCA,B and RUCA,B oper-
ated, the relay UO will operate, 

which, in turn, will operate relays UF.A,B. 
If the busy tone trunk is idle, battery 
through its trunk hold magnet THM07 will 
operate relay SO, which, in turn, will 
operate relays SEA,B and SEAA,BA. 

12.24 Beyond this point in the sequence, 
the marker will function to connect 

the calling station to the idle busy tone 
trunk and release itself and the register. 

D. Busy Tone Trunk Busy (SQ!il 

12.25 When the marker reaches the point in 
a sequence where it starts to set up 

the call to the busy tone trunk as described 
previously, it will first make a busy test 
on the busy tone trunk by connecting relay 
SO primary winding to the hold magnet of 
the trunk. 

12.26 If the trunk is busy, the ground at 
the hold magnet w1.11 prevent relay 

SO from operating. When relays SMI'A,B 
are operated by relay SMCO, ground from 
the contacts of relays S!VPJ.'A,B will pass 
through the break contact chain of the un­
operated relays S0-9 on FS6 and operate 
relays BYA,B. 

12.27 Relays BYA,B, in operating, will: 

(a) Release relays DCKA,B, which, in 
turn, will operate relays RLA,AA, 

AB,B,BA,BB, and start the sequence to 
release the marker. 

(b) Operate relays HCA,B, which have 
no function at this time. 

(c) Lock operated to the operated 
relays UEA,B, 

(d) Ground leads BY- to the register 
through contacts of the operated 

relays BTCA,B and RPA- as shown on F'SlO, 
Which w:111 operate relay BY in the 
.!'egister. 

(e) Open leads RRA-, B- from the marker to 
the register to prevent the release 

of the register during the marker t>elease 
(option VM provided). 

12.28 Relay BY in the register, in 
operating, will: 

(a) Lock operHted to relay UN ln U1b 

Reg!Gtt>r. 

{b) RP.lease relay DC in the regiGter. 

( c) Open lead:; H'RA-, B- from the register 
to the marker to prevent the release 

of' the register during the marker release 
(option VL provided). 

(d) Apply busy tone over the tip ann ring 
conductors to the calling station or 

trunk. 

12.29 The release of relay DC in the 
register will release relay R- in 

the marker. Th~ operation of relays RLAA,BA 
or the release of r·elay R- will: 

(a) R~lease relsy RP-, which, in turn, 
will release relay RPA- and the 

operated select magnets on switch O. 

(b) ReleP~.ie rel0ys 'J'CKl,2,3,4. 

(c) Release relay MTA,B, which r;tops the 
marker timing. 

12.30 The release of relay RPA- releases 
relays BTTA,B, and RUCA,B, Relays 

BTTA,B, in releasing, will release relays 
TRCA,B and TRCAA,BA and BTCA,B, The re­
lease of relays RUCA,B will cause the release 
of relays UO, UEA,B, BYA,B and HCA,B, in 
sequence. The release of relays BTCA,B 
will release relays SMCO and SMI'A,B in 
sequence. 

12.31 With relays TCKl,2,3,4 and TRCA,B 
released and relays RLAA,BA op­

erated, relays DCKA,B will reoperate, 
causing relays RLA,AA,AB,B,BA,BB to release 
and thereby restore the marker to normal. 

12.32 The register will continue to fur­
nish busy tone to the calling sta­

tion or trunk until it times out and re­
leases. 

12.33 When the called station is busy, 
dial tone in place of busy tone 

may be returned to the calling station 
when the busy tone trunk is in use. This 
trouble occurs when the marker timing 
becomes such that it signals the register 
to release before the register has time to 
respond to the previous signal to hold and 
return busy tone. Option VM is added to 
prevent this trouble condition. When the 
register is signaled to hold and return 
busy tone, option VM prevents the marker 
from signaling the register to release. 

E. 1\11 l\ttend;rnt Trunlrn Bus on 
Inter>ccpte2_ CBll SC19 

12.34 If a call has been intercepted but 
all attenctant trunks are busy, 

relays BYA and BYB and BSYA and BSYB will 
operate when no relay S- operates. At that 
point the marker will block and wait for 
its timing circuit to direct it to second 
trial. If on second trial the same con­
dition results, the marker will block 
again nud wult for the timing circuit to 
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direct 1t to a no-connection situation, At 
that time the marker will connect the call 
to the busy tone trunk. 

13. LINK SHIFT TIMING 

A. General 

13.0l Whenever the marker is processing ~ 
call requiring link selection or 

completing a camp-on sequence for the 
completion of a trunk call to a busy station, 
relays LTA,B or COA,B will operate at the 
start of the link hunting sequence. These 
relays operated will close the operating path 
of the slow operate relays LBA,B (FS12 or 
FS28). 

13.02 If all links are busy in the first 
group tested or if the link to be 

camped on is not in the first group tested, 
relays LBA,B will operate. The link group 
sequence control circuit will advance and 
change the state of relays TRLA,B. Relays 
TRLA,B, in operating or rele::ising, will 
shift the link testing circuitry from one 
group of links to the other. 

B. Link Shift Timing (Option 22 - SC34) 
I 13.03 The operation of relays LTA,B or 

COA,B will connect ground to one 
side of the winding of the slow operate 
relays LBA,B. The other side of the winding 
is connected to battery through break 
contacts of the released relays LSHA,B and 
the break contact chain of relays LT2-9 as 
shown on FS28. If no LT- relays operate 
within approximately 50 milliseconds, 
relays LBA,B will operate. 

13.04 Relays LBA,B, in operating, will: 

(a) Lock operated to their own contacts 
under control of relays LTA,B or 

COA,B. 

(b) Advance the link group sequence con­
trol circuit. 

(c) Open the operating path for relays 
LEA,B and LEAA,BA to prevent them from 

operating prematurely if a LT- relay has 
operated just prior to the operation of 
relays LBA,B, 

(d) Release relays LTCA,B to open the 
circuit to relays LT2-9 to prevent 

them from operating or to release any 
that may have operated during the link 
shifting operation. 

(e) Operate relays LSHA,B. 

13.05 Relays LSHA,B, Also slow in operating, 
will operate in approximately 29 

milliseconds. These relays, in operating, 
will: 

(a) Reoperate relays LTCA,B. 

SECTION II 
Page 32 

(b) Restore the operating paths for 
relAys LEA,B 1nd LEAA,BA, 

( c) Sta1't the a 11-Hnks-busy timing by 
connecting r>el1-1vs ALBA,B to bntterv 

through the ch;;iin of I'E'J.;;iy.LT2-'1 breCJk, 
contacts. 

13.06 If a LT- relay operates during 
the testin~ or the se0ond group of 

links, reJ;iy:o LF.A,ll :mcl LEAA,BA will operate 
and the marker will proceed to process the 
call and release. Relays LBA,B will release 
when relays LTA,B or COA,B release. Relays 
LBA,B, in releasing, will release relays 
LSHA,B thereby returning the link shift 
timing circuit to normal. 

C. Link Shift Timing (Option ZO - SC21) 

13.07 The operation of relays LTA,B or 
COA,B will connect ground to one 

side of the winding of the slow operate 
relays LBA,B. The other side of the wind­
ing is connected through break contacts of 
the released relays LSHA,B to the break 
cont1-1ct chain of relays LTS2-9 to battery, 
as shown on FS12. If no relays LTS­
operate within approximately 50 milli­
seconds, indicating that all links are busy 
in the first group tested (or that the link 
to be camped on is not in the first group 
tested), relays LBA,B will operate, 

13.08 Relays LBA,B, in operating, will: 

(a) Lock operated to their own contacts 
under control of relays LTA,B or 

COA,B. 

(b) Advance the link group sequence 
control circuit. 

(c) Open the operating path for relays 
LEA,B and LEAA,BA to prevent them 

from operating prematurely if a relay 
LTS- has operated Just prior to the 
operation of relays LBA,B. 

(d) Release relays LTCA,B to open the 
circuit to relays LT2-9 to prevent 

them from operating or release any that 
may have operated during the link shifting 
operation. 

(e) Operate relays LSHA,B. 

13.09 Relays LSHA,B, also slow in operating, 
will operate in approximately 29 

milliseconds. These relays, in operating, 
will: 

(a) Reoperate relays LTCA,B, 

(b) Restore the operating paths for 
relays LEA,B and LEAA,RA, 

(c) Connect relays ALBA,B to the chain 
of relayLTS2-9 break contacts to 

start the all-links-busy timing. 

_. 
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13 .10 lfolays LBA,B will releirne when 
relays COA,B or LTA,B release. 

Relays LBA ,B in releasing, wilJ relerrne 
rel;:iys LSHA,B. 

D, Link Shift Timing (Option ZN - SClQl 

13.11 The operation of relays LTA,B or 
COA,B will connect the slow operate 

relays LBA,B to battery through the chain 
of relay LTS2-9 break contacts as shown 
on FS12. If no relays LTC- operate within 
the operating time (approximately 50 milli­
seconds) of relays LBA,B, thesf> relays will 
operate. 

13.12 Relays LBA,B, in operating, will: 

(a) Advance the link group sequence 
control circuit. 

(b) Open the operate paths of relays 
LEA,B and LEAA,BA, 

(c) Connect ground to one side of relay 
ALBA,B and connect the other side of 

the winding to relay LTS2-9 break contact 
chain in parallel with relays LBA,B to 
start the all-links-busy timing, 

13.13 If a relay LTS- operates during the 
testing of the second group of links, 

relays LBA,B will release, restoring the 
operating path for relays LEA,B and LEAA,BA 
and allowing them to operate. 
14. MARKER TIMING {SC16, SC36) 
OPTION VQ 

A. General 

14.0l Whenever the marker is seized to 
process a call, a relay timing cir­

cuit shown on FS14 begins to function. The 
circuit is arranged to recycle three times, 
timing three distinct intervals. 'I'he tim­
ing will be stopped and the circuit re­
stored to its starting condition whenever 
the marker has completed its functions and 
released in the no~mal manner. 

14.02 If the marker has not released 
before the timing circuit has run 

through its initial cycle, the marker will 
restore the call sequence to an earlier 
state and initiate a second trial. 

ll~. 03 If' the marker has not been able to 
complete the call and release in 

the normal manner on the second trial be­
fore the timing circuit has completed its 
second cycle, it is assumed a no-connection 
condition exists; the marker will attempt 
to complete the call to the busy tone trunk. 
If the marker has still not disposed of the 
call by the time the timing circuit has 
recycled for the third time, the marker 
will release on a trouble-release basis. 

B. Second Trial 

14.0~ When the marker is seized for any 
type of call, relays MTA,B will 

operate as described previously to start 
the marker timing. Relays M'l'A,B, in op­
erating, will operate relays TMA,B, which, 
in turn, will operate relays TOA,B, Relays 
TOA,B, in operating, operate the slow op­
erating relays TAA,B. 

14.05 When relayo T.AA,B operate, the slow 
releasing relays TMA,B release. 

When relays TMA,B release, the slow releas­
ing relays 'I'OA,B release. 

lh.06 With relays TOA,B released and 
relays TAA,B operated, relays STA,B 

and STAR,BR will operate and lock to the 
operated relays MTA,B. 

14.07 The r>elea.se of relays TOA,B will 
also releaae relays TAA,B, which 

will: 

(a) Reoperate relays TMA,B to start 
the timing circuit on its second 

cycle. 

(b) Operate relays SAA,B, which lock 
to the operated relays MTA,B and 

release relays STAR,BR, 

14.08 The approximate time interval be-
tween the operation of relays M'l'A,B 

and the STA,B and STAR,BR 11 600 milli­
seconds. The approximate time interval 
between the operation of relays STA,B and 
SAA,B is 70 milliseconds. 

14.09 The operation of relays STAR,BR 
will release relays SMTA,B and 

also release relays RPA-, if operated. 
Relays STA,B, in operating, will: 

(a) Release any operated relay JR-. 

(b) ReleasP. relays RAlA,B, if operated. 

14.10 The subsequent ope?'&tion of relays 
SAA,B will: 

(a) Release relays STAR,BR which will 
restore the operating path for relays 

SM'l'A,B, 

(b) Restore the locking path for relays 
JR0-5. The sequential operation of 

relays SAA,B will also advance the link 
and units sequence control circuit. 

14.11 On a dial tone call, the release of 
relays SMTA,B will cause the release 

of relays SMRA,B and SMRAA#BA, HMTA,B, and 
HMTAA,BA. The advance in the link sequence 
control circuit will cause a new link to be 
selected (if another link is idle in the 
same group) . 

14.12 If on the first trial the marker pre-
ferred register 1, the release of 

relay RAlA,B will cause the marker to at­
tempt to connect to register O (if idle) 
on the second trial. 
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14.13 If the marker preferred register 0 
on the first trial, the release of 

relay RAlA,B will cause the marker to pre­
fer register 0 again on the second trial. 
The advance of the units sequence control 
circuit will change the state of relay ZU. 
When relays SMTA,B reoperate, the grounds 
from their contacts will pass through re­
lay s- contact chain on FS6 by the alter­
nate route. 

14.14 If the marker is processing a termi-
nating call, the release of relays 

RPA-, JR-, and SMTA,B will cause the re­
lease of most of the relays involved in 
processing the call on the first trial. 
On the second trial, the marker will make 
new link and junctor selections. 

c. No Connection 

14.15 While the marker is processing a 
call on a second trial basis, the 

timing circuit will recycle. If the call 
has not been completely processed and the 
marker released before relays TOA,B re­
lease on the second cycle, relays NCA,B 
will operate and release relays JTA,B, 
ICTA,B, and TRCA,B and TRCAA,BA if operated, 
When relays TAA,B release, relays TMA,B 
will operate to start the timing circuit 
on its next cycle and operate relays NAA,B. 

14.16 Relays NAA,B, in operating, will: 

(a) Release relays RCTA,B and RCTAA,BA, 
if operated. 

(b) Restore the operating path for relays 
TRCA,B and TRCAA,BA. 

(c) Operate relays BTAA,B through contacts 
of the released relays TRCAA,BA, 

14.17 Relays BTTA,B, in operating with 
relays TRCA,B released, will operate 

relays TRKA,B and TRKAA,BA, which, in turn, 
release relays SMTA,B and SMRA,B and SMRAA, 
BA, in sequence. With relays HMKA,B re­
leased, relays TRCA,B and TRCAA,BA will 
reoperate when relays SMTA,B release. When 
relays TRCA,B operate, relays TRKA,B and 
TRKAA,BA will release; since relays BTTA,B, 
are operated, relays BTCA,B will operate. 

14.18 When relays BTCA,B operate, the 
marker will attempt to complete the 

connection to the busy tone trunk. 

D. Trouble Release 

14.19 If the marker is unable to complete 
processing the call to the busy tone 

trunk on a no-connection basis before re­
lay TOA,B releases on the third cy~le of 
the timing circuit, relays TRA,B will 
operate over a path through contaqts of 
the released relays 'I'OA,B and the' 'operated 
relays TAA,B and MTA,B. 

14.20 Relays TRA,B, in operating, will: 

(a) Lock to the operated relays MTA,B. 
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(b) Release the normally operated release 
check relays RCKA,B (FS15). 

(c) Release relays TAA,B, which, in turn, 
reoperate relays TMA,B, 

14,21 The release of relays RCKA,B will 
operate the trouble release relays 

RLSA,B and RLSAA,BA from ground at make 
contacts of the operated relay TRA,B. 

14.22 The trouble release relay, in oper-
ating,, will: 

(a) Release relays TEAO,Al,A2,A3,BO,Bl, 
B2,B3, and TCKl,2,3,4. 

(b) Release any operated relays RP-, 
TRP-, TP-, TACA,B and TACAA,BA, 

SEA,B and SEAA,BA, LEA,B and LEAA,BA, 
and SMTA,B, 

(c) Release relay MC in a trunk, if 
operated. 

(d) Operate relays RRI.A,B in a register 
if a register is connected. 

(e) Release relays MTA,B. 

14.23 The release of relays MTA,B releases 
relays STA,B, SAA,B, NCA,B, NAA,B 

and slow release relays TRA,B and TMA,B. 
When relays TRA B release, relays RLSA,B 
and RLSAA,BA reiease and the slow operate 
relays RCKA,B reoperate. 

14.24 When relays RLSAA,BA operate, relay 
TA- or TRA- corresponding to the 

operated relay TP- or TRP will operate 
and lock to the released relays RCKA,B. 
The released relays RCKA,B will also main­
tain the locking path for any other oper­
ated relays TA- and TRA- when relays TEAO, 
BO release. The release of relays TRP-, 
TP-, TACA,B and TACAA,BA, SEA,B and SEAA,BA, 
LEA,B and LEAA,BA, and SMTA,B will otherwise 
restore the marker to normal. 

14.25 The release of relays TEAO,Al,A2, 
A3,BO,Bl,B2,B3 will reopen the gate 

circuits and admit new requests for the 
services of the marker in those tens groups 
whose corresponding relays TA- or TRA- are 
not locked operated. When relays RLSA,B 
and RLSAA,EA release, any operated relay 
T-, TR-, or R- will operate relays TEAO,Al, 
A2,A3,EO,Bl,B2,B3, which will maintain the 
locking path for any operated relays TA­
and TRA- when relays RCKA,B release. 

iii. 26 The marker will then process the 
calls in the preferential order 

omitting those tens and trunk tens groups 
which had been served before the trouble 
release. 

OPTION VR 

A. General 

111, 27 Whenever the marker is seized to 
process a call, a relay timing cir-

....... / 
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cult shown on FS14 begins to functi011. The 
c1rcu1t 1s arranged to re()ycle thrP.e t1mei:;, 
timing three distinct intervals. Ttie timing 
will be stopped and the circuit restored 
to its starting condition whenever the 
marker has completed its functions and has 
released in the normal manner. 

14.28 If the marker has not released 
before the timing circuit has run 

through its initial cycle, the marker will 
restore the call sequence to an earlier 
state and initiate a second trial. 

14.29 If the marker has not been able to 
complete the call and release in 

the normal manner on the second trial 
before the timing circuit has completed its 
second cycle, it is assumed a no-connection 
condition exists; the marker will attempt 
to complete the call to the busy tone trunk. 
If the marker still has not disposed of the 
call by the time the timing circuit has 
recycled for the third time, the marker 
will release on a trouble-release basis. 

B. Second Trial 

14.30 When the marker is seized for any 
type of call, relays MTA,B will 

operate as described previously to start 
the marker timing. Relays MTA,B in opera­
ting will start the timer. After a de­
layed time (approximately 790 ms), the 
timer extends ground over lead Tl and T7, 
operating relays TA and TB, respectively. 

14.31 With relays TA and TB operated, 
relays STA,B, and STAR,BR will 

operate and lock to the operated relays 
M'J!A.B. 

lll.32 Relays STA,B operated: 

(a) Prepare the operate for 
SAA and SAB. 

(b) Release relay~ JR(0-5) 
RAlA,B if operated. 

( c) Stop the link and unit 
control circuit. 

14.33 Relays STAR,BR operated: 

\...i (a) Stop the timer. 

relays 

and 

sequence 

(b) Release relays ·SMTA,B RPA(O,l) 
if operated, and TA,B. 

14.34 Relays TA,B released, operate 
relays SAA and SAB. 

14.35 The approximate time interval 
between the operation of relays 

MTA.B and the S'rA,B and STAH,BR is 
'-"' 800 ms. The approximate time interval 

between the operation of relays STA,B 
and SAA,B is 70 m:3. 

111. 36 Re lays SAA, B 1Jperated: 

(a) Lock to the operated relays MTA,B. 

(b) Release relays STAR,BR which 
restore the operating path for 

relays SMTA,B. " 

( c) Restore the locking path for 
relays JR0-5. The sequential 

operation of relays SAA,B will also 
advance the link and units sequence 
control cl rcui t. 

14.37 On a dial tone call, the release of 
relays SMTA,B will cause the.release 

of relays SMRA,B; SMRAA,BA; HMTA,B; and 
HMTAA,BA. The advance in the link se­
quence control circuit will cause a new 
link to be selected (if another link is 
idle in the same group). 

14.38 If on the first trial the marker 
preferred register 1, the release 

of relays RAlA,B will cause the marker to 
attempt to connect to register O (if idle) 
on the second trial. 

14.39 If the marker preferred register 0 
on the first trial, the release of 

relays RAlA,B will cause the marker to 
prefer register O again on the second 
trial. The advance of the units sequence 
control circuit will change the state or 
relay ZU. When relays SMTA,B reoperate, 
the grounds from their contacts will pass 
through relays S- contact chain on FS6 by 
the alternate route. 

14.40 If the marker is processing a 
terminating call, the release of 

relays RPA-, JR-, and SMTA,B will cause 
the release of most of the :relays involved 
in processing the call on the first trial. 
On the second trial, the marker will make 
new link and junctor selections. 

C. No Connection 

14.41 While the marker is processing a 
call on a second trial basis, the 

timing circuit will recycle. If the call 
has not been completely processed and the 
marker released before relays TA and TB 
operate on the second cycle, relays NCA,B 
will operate and release relays JTA,B; 
ICTA,B; TRCA,B; and TRCAA,BA if operated. 
When relays TA and TB release, relays 
NAA,B wlll operate to start the timing 
circuit on its next cycle. 

14.42 Relays NAA,B operated: 

(a) Release relays RCTA,B and 
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RCTAA,BA if operated. 

(b) Restore the operating path for 
relays TRCA, B and TRCAA, BA. 

(c) Start the timer. 

(d) Operate relays BTTA,B through con­
tacts of the released relays 

TRCAA,BA. 

14.43 Relays BTTA,B, in operating with 
relays TRCA,B released, will 

operate relays TRKA,B and TRKAA,BA; which, 
in turn, release relays SMTA,B, SMRA,B; 
and SMRAA,BA in sequence. With relays 
HMKA,B released, relays TRCA,B and TRCAA,BA 
will reoperate when relays SMTA,B release. 
When relays TRCA,B operate, relays TRKA,B 
and TRKAA,BA will release; since relays 
BTTA,B are operated, relays BTCA,B will 
operate. 

14.44 When relays BTCA,B operate, the 
marker will attempt to complete 

the connection to the busy tone trunk. 

D. Trouble Release 

14.45 tr the marker is unable to complete 
processing the call to the busy 

tone trunk on a no-connection basis before 
relays TA,B operate on the third cycle 
of the timing circuit, relays TRA,B will 
operate over a path through contacts of 
the operated relays, TA,B and the operated 
relays MI'A,B. 

14.46 Relays TRA,B in operating: 

(a) Lock to the operated relays MTA,B. 

(b) Release the normally operated 
release check relays RCKA,B (FS15). 

14.47 The release of relays RCKA,B will 
operate the trouble release relays 

RLSA,B and RLSAA,BA from ground at make 
contacts of the operated relays TRA,B. 

14.48 The trouble release relay, in 
operating wi 11: 

(a) Release relays TEAO, Al, A2, A3, 
BO, Bl, B2, B3, and TCKl, 2, 3, 

and 4. 
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(b) Stop the timer. 

(c) Release any operated relays RP-; 
'rHP-; 'fP-; TACA,B; 'l'ACAA,BA; 

SEA,B; SEAA,BA; LEA,B; LEAA,BA, and 
SM1'A,B. 

(d) Release re1ay MC in a trunk, 
if operated. 

(e) Operate relays RRLA,B in a register 
if a register is connected. 

(f) Re1ease relays MTA,B. 

14.49 The release of relays MTA,B release 
relays STA,B; SAA,B; NCA,B; NAA,B; 

TA,B; and slow release relays TRA,B. 
When relays TRA,B release, relays RSLA,B 
and RSLAA,BA release and the slow operate 
relays RCKA,B reoperate. 

lQ.50 When relays RSLAA,BA operate, 
relay TA- or TRA- corresponding to 

the operated relay TP- or TRP will operate 
and lock to the released relays RCKA,B. 
The released relays RCKA,B will also 
maintain the locking path for any other 
operated relays TA- and TRA- when relays 
TEAO,BO release. The release of relays 
TRP-; TP-; TACA,B; TACAA,BA; SEA,B; 
SEAA,BA; LEA,B; LEAA,BA; and SMTA,B will 
otherwise restore the marker to normal. 

14.51 The release of relays TEAO, Al, 
A2, A3, BO, Bl, and 83 will 

reopen the gate circuits and admit new 
requests for the services of the marker 
in those tens group whose corresponding 
relays TA- or TRA- are not locked operated. 
When relays RLSA,B and RLSAA,BA release, 
any operated relay T-, TR-, or R- will 
operate relays TEAO, Al, A2, A3, BO, Bl, 
B2, and 83, which will maintain the locking 
path for any opera.ted relays 'rA- and TRA­
when relays RCKA ,B release. 

14.52 The marker will then process the 
call in the preferential order 

omitting those tens and trunk tens groups 
which had been served before the trouble 
release. 

15. TIME-OUT CHECK (SC18) 

15.0l The time-out check circuit on FS16 
is provided to exercise the marker 

timing circuit on FS14. When the marker is 
functioning normally, the timing circuit 

........,, 
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will never run through its full sequence. 
The time-out check circuit is designed to 
run the timing circuit through its full 
sequence whenever the normally operated 
time-out lock relays TOLA,B (FSlo) release, 
due to a power failure, or relays BTCA,B 
operate when the marker connects a call to 
the busy tone trunk. 

15.02 When relays TOLA,B release, a path 
is prepared for operating the time­

out check relays TOKA,B when the marker 
has finished processing all of the calls 
in the tens preference chain and relays 
TEA2,BO,B2 release. 

15.03 Relays TOKA,B, in operating, will: 

(a) Operate relays MTA,B, which will 
start the timing circuit. 

(b) Lock operated under control of relays 
RLSA,B. 

(c) Open the operating path for relays 
TEAO,Al,A2,A3,BO,Bl,B2,B3 and the 

tens preference chain on FS3. 

(d) Reoperate relays TOLA,B. 

15.04 When the marker timing circuit has 
completed its third cycle, relays 

RLSA,B and RLSAA,BA will operate, releasing 
relays TOKA,B and returning the marker to 
normal. 

16. TRAFFIC REGISTER CONTROL 

A. General 

16.0l Contacts on rel~ys in the marker 
are provided for operating internal 

and external registers in the traffic reg­
ister control circuit as shown on FS24. · 
These leads may be gI"Ouped as peg count 
and overflow and may be cross-connected 
to a maximum of six internal and ten ex­
ternal registers. 

B. Peg Count Register Control 

16.02 Whenever the marker attempts to 
serve a line or code 8 trunk for 

a dial tone call, relay TP- will operate 
and ground lead OPC to the traffic reg­
ister circuit, scoring the associated reg­
ister. On a code 9 or attendant trunk dial 
tone call, relay TRP- will operate and 
ground lead TPC to score the associated 
register, A code 9 trunk dial tone call 
will cause lead OPC9 to be grounded, and 
a code 8 trunk dial tone call will cause 
the lead OPCB to be grounded. The grounding 
occurs as a result of relays RGAA,BA and 
RA-A in the marker being operated in con­
junction with relays COT or 'M' in the 
register. 

16.03 Whenever the marker attempts to 
complete a call to a code 9 trunk, 

relay TKB9 will operate, grounding lead 

TPC9 and thereby scoring the corresponding 
register. Attempts to complete calls 
to code 8 and attendant trunks will operate 
relay TKB8 or TKO, respectively, grounding 
leads TPCB or TPCO and scoring the associated 
registers. 

16.04 An attempt by the marker to connect 
to the busy tone trunk will cause 

relays BTCA,B to operate, which will ground 
lead BTPC and operate the corresponding reg­
ister. Whenever relays TOLA,B in the marker 
release and reoperate, indicating that the 
marker timing circuit has been exercised, 
ground is removed from lead TOPC and causes 
the corresponding register to score once. 

16.05 Every attempt by the marker to ter-
minate a call involving the use of a 

junctor will operate relays JTAA,BA, which 
will ground lead JPC and score the corres­
ponding register. 

C. Overflow Register Control 

16.06 If relay T- or TR- is operated, in-
dicating a dial tone call is wait­

ing to be processed, and relays ARBA,BB 
operate, indicating that all registers are 
busy, lead ROF will be grounded, which will 
acore the corresponding register. 

16.07 Each time relays ALBA,B operate, 
indicating an all-links-busy condi­

tion, lead LOF will be grounded and the 
corresponding register will score. 

16.08 When the marker attempts to complete 
a call to a code 9 trunk, relay 

TKB9 will operate. If all trunks 1n the 
group are busy, relays BYA,B will also 
operate and ground lead OF9, which will 
operate the corresponding register. 

16.09 In a similar manner, if all trunks 
in a code 8 trunk group are busy 

when the marker attempts to complete a call 
to such a group, lead OFB will be grounded, 
causing the corresponding register to score. 
If all attendant trunks are busy when the 
marker attempts to connect a call to one of 
them, lead OFO will be grounded and the 
corresponding register scored. 

16.10 If the busy tone trunk is busy when 
the marker attempts to connect a 

call to it, relays BTCA,B and BYA,B will 
be operated, causing lead BTOF to be ground­
ed and the corresponding register operated. 
If all ~unctors are busy when the marker 
is attempting to complete a station-to­
station or code 8 trunk-to-station call, 
relays JTAA,BA and BYA,B will be operated, 
causing lead JOF to be grounded. The cor­
responding register will be scored. 

D. Trouble Register Control 

16.11 The trouble registers indicate the· 
number of times the marker timing 

circuit progresses to the second trial 
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stage and beyond, When relays STAR,BR 
operate, indicating that the marker has pro­
gressed to the second trial stage, lead 
STPC is grounded and the corresponding reg­
ister scored. If the marker progresses to 
the no-connection state, relays HAA,B will 
operate, grounding lead NCPC and causing 
the corresponding register to operate. 
When relays RLSAA,BA operate, indicating 
that the marker has progressed to the 
trouble release stage, lead TRPC is grounded 
and the corresponding register scored. 

16.12 It should be noted that the trouble 
registers will score when the marker 

is exercising the timing circuit as well as 
when actual trouble conditions are encoun­
tered. 

17. UNIVERSAL LINE GROUP 20-29 

A. General 

17.01 A line circuit in the 20-29 group 
may be connected to a station line, 

2-way (Dial-Repeating Type) Tie Trunk, Dial 
Conference Circuits, Recorded Telephone 
Dictation Tl'Unk, Loudspeaker Paging Trunk, 
Auxiliary Poe1tion Circuits, or either the 
calling or answering end of a 3A Code Call 
Circuit. When the line circuit is assigned 
to a station line or the answering end of 
the 3A code call circuit, it is reached by 
dialing the corresponding number in the 
20 series. othel"Wise it is reached by 
dialing the corresponding number in the 
80 series. If the line circuit is un­
assigned, calls to it will be intercepted. 

17.02 If the line circuit is assigned to 
a connecting circuit requiring a 

number in the 20 series, calla dialing the 
oorrespondiril number in the 80 series will 
be intercepted as an unassigned number. 
Likewise, if the line circuit is assigned 
to a connecting circuit requiring a number 
in the 80 series, a. call dialing the cor­
responding number in the 20 series will 
alao be interoepted. 

B. Station Line (Options M. ZD. WP. VC. and 

17.03 Options M, ZD, WP, VC, and VE are 
provided when a line circuit is assig­

ned to a station line. Calla to and from the 
station line are processed by the marker in 
the same manner as described previously, 
except that lead S from the marker operates 
relay IN instead of the line hold magnet 
directly. The line hold magnet is operated 
by relay IN. The 100-ohm ground on the 
sleeve ot a connected link will hold relay 
IN operated after the marker completes its 
functions and leaves the connection 

c. TWo-Way Tie Trunk (Options ZD, ZF, WQ, 
VC, and VE) 

17.04 When a line circuit is assigned to 
a 2-way tie trunk, leads Tl,Rl, '1'2, 

R2, and S2 are connected to the trunk and 
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options ZD, ZF, WQ, VC, and VE are used. 
However, if delay dial signaling is required, 
option VC must be removed and replaced by 
option VD. N0'.1'!1 With some types or tie 
trunks lead Sl may also be required in 
addition to the leads mentioned above. 

17.05 When the circuit is seized tor an in-
coming call, a bridge on the tip and 

ring or a ground on the ring in the trunk 
will operate relay L over leads Tl and Rl 
and the marker will process the call as if 
it were a station. Relay L, in operating, 
will close a path between lead S to the 
marker and the winding of relay IN. This 
path is maintained by make contacts of re­
lay IN after the marker operates relay IN 
over lead S. Relay IN operated operates 
the line hold magnet which causes relay L 
to release. With pad control options 19,20, 
and 21 specified, relay IN activates trunk 
pad control as described for Pad Control 
Circuit (Paragraph 24). 

17.06 After the connection has been estab-
lished, relay IN is held operated by 

the 100-ohm ground on the sleeve or the link. 
This ground will in some cases also cause 
a relay to operate in the trunk (over lead 
Sl) that will return ground to the line cir­
cuit over lead 82 operating relay SL. In 
other trunks the ground on lead S2 is pre­
sent immediately upon seizure, 

17 .07 Thermisto.r T in series with relay 
SL delays the operation of this 

relay by approximately 230 milliseoonda, 
The purpose of this delay is explained 
eubsequently. Relay SL, in operating, .op.ms 
the operate path for relay OT and places a 
ground on lead IT to the marker as a buay 
indication. Until relay SL operatea, how­
ever, this make-busy function is performed 
in sequence by relays L and IN. 

17.08 When the marker seizes the c1rou1t 
for an outgoing call by grounding 

lesd IT, relay OT operates. Relay OT, ln 
operating: 

(a) Operates the line hold magnet, thus 
closing the crossbar switch cross­

points. 

(b) Transfers the link tip and ring leads 
from their no?'lllal connection to the 

incoming leads of the trunk (leads Tl 
and Rl) to the outgoing leads of the trunk 
(leads T2 and R2). . 

(c) Disconnects the link sleeve from its 
normal connection to lead Sl of the 

trunk and connects 100-ohm ground to it. 

(d) Prepares a path for locking itself 
to lead S2 of the trunk. 

( e) Star·ts the operation of relay SL. 

17.09 If the trunk is of the type that 
requires a forward grourid on lead 

S2 for seizure on an outgoing call, this 
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requ1rem<·nt lei .,r.t1· ,.lt><' by 1ht• 01w1.,1t1on 
of relay OT r_1l11cr• tht> f,round fr" m the ·" 
marker wh1ch c,r-f·rateu 1 t 1 ::i ( • t r-n1ir..1 to the 
lead S2 when th0 r~lay opPr~! .. a. 

17.10 'Mir- ccn: t<1 r··-•r·~ hr1c117.P. c111 the 
t ~- i• ;• ,-. ' 1· ;_,if, ..:. ; UH· L r:k w111 op-

e re te a • · ~· L; ;;· l r. : h,. l r . i ,_ . · "'u ,. 1 ng 1 t. to 
ret_:n a groUJ1d ovt>r 1.,.11d S? tn keep re­
lay OT operated lilhPr. the marl-. er removes 
groun6 f·ro111 leed rr. '1b1s g1'011nd on lead 
S2 aleo operates checking rele7s 1n the .. 
marker a~ completef! the operation or ,.__-. · 
l&J SL. . '. 

17.11 Relay SL, in operating, opene the 
operate path tor relay OT end grounds 

lead IT to the- marker 88 a buaJ 1nd1oat1ota. 
RelaJ SL ta made elow ln operat1n& to all,ow 
eutt1c1ent tille fol' the t1"Qnk to ret~ .. 
locklne gMWld on lead S2 to hold Hll)' (It. ~ · 
opei-ated before the operating path ror r9- · 
lay C'1' 1a opened. When relay St operate•. 
then.1•to.l" T ls ehort-c1rcu1ted by contact• 
of reler SL to allow it to start oooltna 
11'!M!j.etel7, tJlua eneu.rtng that relaJ' ll,. 
"1 ll oJ)9rete ln approxhlately the ••• . 
ti.IM tntel"Val on aubaequent operat1ollfl~,; 

17. l:? It the tl'Wlk 1a ot • type arr~·~ 
for 'o1nt uaage w1tb a swltchbo~~ 

ground will be oonnect1:d to ba11 St> Mhen 
the tNnk le being uaed by the aw1tchboal'd. 
Tha tru.r1.k ma)' Also be 111ada buay for mainten-
8'"h!:3 o~ ti.~arftc reasons at the trunk equ1p­
reent. In this caae, a ground •111 nlso be 

. conneotad to lead S2. Ground on lead S2 
w.U 1 operate relay SL, grounding lead IT to 
the marker and preventing lts selection · 
for an vutgo1ng call ot the PBX. 

l'(. 13 flivde- L (option J - 1"335 ) in the " 
oatte17 18tipply lead tor relaya 

t:?0-~9 !'I'<H"•1h1 the t• H>"l'tJ1• relays AT and 
l\'rt1. or tiJ:i n\_H>p;, t1·,w:;.f~r, rntj test c1rcult 
,.~,,.be'"~ h!.'lct ;•p ta~..;;-~! \"S.t< a tie tr.mk 
et tb'I u~ .. :·ttlnt 6c1d .,.;,~·: t'& fB1 power rails. 

11~--f~l·~~:'!~~!!ll._'i.!f;;;,l!l\. 1 } 
:fL.QL~u....!§.ll.~ ld.~ __ .. rheet I> B_ 

17.14 ~hen a Une olroeu1t '-8 assigned to• 
tllrrainal of tt,,a dl11l cor.rerence cir­

outt, options M, ZD, WP1 VC, en~ VE are pro. 
vidoc! snd le;::de 'l"l, R2, t.nd S2 are conneoted 
to th• diel orm.ferenu" uiN•1tt. 

r 
17. l'J \lh•'i ,'.Qrlr!f>Ot1r1,-; 1J ~t.!tion or tt'unk to 

the <'1ttl 'lonrei"t!iloe terrn.tnal via th.la 
line c1rou1t, the llAr~•r will gl"OUnd lead 
rr opauUng relay OT 1n the ume rnenner 
ae 111han ••ttlng up a connection to e 2-W•'J 
tte trt,nk. Wh«1 the <H'O&tf'.lar 1'wJte;h eroea­
po1nt• opt;.•f!to, eonneoting the 11nk throaah 
to thto dhl ~cni·el"'er.c• cir.eult, the •t6t1oa 
er tftt.!t l.t.4H&'1 .i1ll oper•te a re1'"7 tn ta.. 
dial C\..ftfCltt.•.-ice c1&'1:\llt. which caua•• g~ 
~ be "'•tu.l"f\ed on ht~ C2. 

17.16' Oround on le&d S2 locke ~lftJ OT QP-. 
•l'flted •nd aro\UlCkr.1e9d l'f 8.; t.he~ .. !;. -

buuy 1ndtcoUon. Rr:lay SL will opertte 
whenf"ver leAd ~,·· i e ground9d and replaoes 
l eAc1 S?. on lel'd rr i. lth a ground rrom I ta 
own contactu. 

E. 
(Qii!lone tn. .__E!a_ Ve, ana ft} 

17.17 When a line circuit tu a~sjgned tc a 
recorded telephone d1ctst1on trunk, 

leads T2, R2, and S2 u-e connected to the 
tl'Wlk, and options ZD, zr, VP, VC, and VB 
are ueed. However, if a ool'd ew1tchboal"d 
la ueed 1n oonnect1on with th• PBX, option 
VE mat be removed and replac84 by option VI 

17.18 'ftl• .. rlcer will oonneot. calllns 
etat1on to the reaol'ded telephone 

dictation t.Mlnk 1n the .... •nn•r •• When 
Jettinl QP • oall to • 2....,. tte w.mk, 'ft.e 

· .. trunk.wl~l n~ ·gi'OUn4·cwer lead 82 _to 
c0111pl'.ete opeNtlrtc re1&1' SL and look rele, ..-l 
OT operated. 

17.19 When the calling station henge up, • 
the tnank normally NllOVfl• the grolUld , ~· 

on lead 82, oaualnc rela11 OT and SL to '· -~ · 
, . rel ea... RelQ .. O'J', ln rei..eaias, _ releases 
· the 11.,. bo\•. MSM~. , rettot>loa u._ olroutt 

to noiwl •. ·u bOWn•r. *··notation tl'Udt 
attelldant 11fl. '•ea o•lled · 1n · Oil the connee.11.r ~ 1 
t1on and'tbi ltteni!iint rena1n8 on the line · 
after the calllnl station dtaconnecta, the 
tr-~nk will remove ground trom lead 82 ror 
an instant. after which the ground is 
rP.Rt0rP.d • 

: · H. 20 Dllring -the mo~ntarr removal or_.~t.!d 
S2 gl"OUDd. relay•. SL and OT w111:. {&-. 

lease, oauai.ng the llne holct ·!lll&net tcr ""'~ __ 
lee se. The rdea .. or tbe liagnet t'Ne• tM: i 
l!nk and reetorH the llne oil'Cutt to DOI'- · 
ul. Th• Nappearanoe or the gmand on letcl 
S2 will reoperate relaJ SL and g~ lead 
IT to the ul'ker ae e busy lndtoat1on. It 
the trunk 1• taken O'Jt or eerv1oe tOJ' main­
tenance ot the trunk or the aeeoc1ated 
d1ctat1on .. chine, !ead 82 will be grounded, 
which will operate releJ SL end conneot a 
bU8Jin& ground to lead I'f, 

P, 

17.21 When a line o1routt 11 uetgned to 
the loudepeaker paglng trunk, opttom. 

ZD, zs. VP vc, an,j \'I are wted, end lead• · 
T2, R2, end 32 l!!I~ connected to the trunk., 

! 
17.22 A calling stntion or trunk 1a oon-i 

nected to the loudepeaker Plllinc .! 
trunk b7 tbe marker ln the .... manner aa 
when a oalllns station or trunk d11l1 the 
reno!'ded t.elepl'lone d1otet1on trunk. 

17.23 I~ thtt loudspeaker tNnk 1• Hized b7 
the attend•nt, il'oaod will be ooo­

naote4 b7 ~ tNnk to lltH 82., \lhlell wlll 
operet;e rel11 SL. Rebf m.. Ill ope,.,ttng, 
•111 Uo\lftd 1 .. , rr t:p tht u111er, tha 
prevenOi111 ti•io •election. tor in outaolns .. 
call ~t t'fte Ml•. · • - · · 

JBIOT!Olf-.• - , .. -. ': · ,... .,,,....,, 
. '<!'· 
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o. tAo~Yde ca11 circuit 
ons ZD, za. ZE, WP, VC, and VE) 

17.24 Two line c1rcu1to Are 1•Pquired to 
connect to one channel of the 3A 

code oell circuit; one circuit 1a required 
for aaeooiation with the calling end en~ the 
second circuit ror eaaoc1ation wlth the 
answering end. 'ftle l1n~ c1rcu1t assigned to 
the calling end should be provided with 
options ZD. za. VP. VC, and VE and leada 
'1'2. R21 and S2 conneoted to the oode call 
c1rcu1~. 

rr .25 'ft)e llne o1rcuit aaalgned to the 
answering end should be provided with 

optiona ZE, WP, vc. and VE and leads Tl, Rl 
A and SlA connected to the code call circuit. 
It la also required that leads HM. IT, and S2 
b• lnteroonneoted between the two line cir­
oult• and that the line hold magnet contacta 
in the line c1rcu1t assigned to the snawer­
lng end be pennanently insulated with a 
blocking tool to isolate the associated relay 
L windings from the circuit, 

17.26 A calling party will originate a call 
to the 3A code call circuit by dial­

ing the number in the ~.J s"'riea correspond­
ing to the line circ~i· tc which the calling 
end la assigned. Aa&.A.~~na the answering end 
11ne circuit idle, the marker· will process 
the call in the same manner ea when con­
~ect ing s call to a 2-way tie trunk. 

11. 27 The ground on lea~ !T originAt1ng 
1n the marker ~111 ~perate relay OT 

1n the calling end lln~ circuit through 
break contacts of rel"ly I!! ~nd SL in the 
answering end line circuit end break con­
tacts or relay& L and IN in the calling end 
line o1rcu1t. When relay OT operates, 
operAting the line hold magnet, the calling 
part7 bridge on the tip and ring of the link 
•111 tunotion relays in the code call cir­
cuit, causing it to return A hol~ing ground 
fer relay OT on lead S2. 

17.28 Ground on th1s lead will also operate 
relay SL 1n the line circuit aaaoci­

ated with both the calling and answering 
ends. However, only relay SL aaaoo1ated 
with the oalllng end performs A usetul func­
tion in this ~pplicatlon. The answering end 
relay SL, in operating, will open the oper­
ating path or relay OT in the calling er1d 
line o1rcu1t and connect ground to lead rr 
u a busy indication.to the marker. 

17.29 After the connection to the calling 
end or the co~e CAll circuit ta com­

pleted, the calling party will he~r the oode 
call circuit dial tone, in~ic~ting that th~ 
code or the dPsired p~rty ~hould be dialed, 

17.30 When the code call circuit 1a i~lr, 
leads S and SJA to the PnA-erlng end 

line ctrcutt will he o~c-i,,.d, Comu~'lU•ntly, 
a atatlon d1al1ng the l \1w number corres­
ponding to the an1wering enci will be inte1"­
oepted ln the a ... manner ~• o call to ~n 
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Unfl ~ :> 1p;ned l lne, llotitever 1 'When It 08llina . 
party him selzf>d the calling end, • relai 
in the code call circuit will cloae a 1"th 
be\ween l~ada sand SlA, thus ••~inc t,.,e· 
answering end line circuit avallablt tor 
sehure by the 1118rke1". 

17.31 Aleo, when rela7 SL o~ratee 1n .the 
answering end line olrouh due tO f 

seizure of the oall1n& end.or the •Ode call 
cirouit, the tip and rtrw conc1uat!lfi'1· rrolit ·:' 
the 11nawering end or the eoda o'Ul .Hi'~naSt · ·. 
•111 be extended to the Ol'Oaaber awltoh 
croaspoints prepared ror oonneotion to the 
answering call, · · 

17.32 A called pertr reapondlftl to th• 
code signal broadc11t '17 th• oode·· 

0111 clreult w111 · ortclnate a O•ll to tne: .~- ··~'.-.. ,_ 
answering end. ot tht oode oall otroutt tzooolf· · 
any station in the PBX. ~e oalled ~tl'tJ 
will dial the number in tbe ~o aeries oo~re•• 
ponding to the line oircuit aadgned to the ·. 
answering end or the oode call ctrouit. '!he' 
marker will proceaa this 0111 aa a 1tation­
to-1tat1on call, usSng a junctor in tht · 
connection. When the marker gl'Ound1 lead S 
of the answering end line circuit, relay DI 
will operate. 

17.33 Relay IN, 1n operating, will operate 
the line hold magnet, cutting through 

the Up and ring conductors of' the anawerttw 
end of the code call clroult to the termi• 
nating end of the Junctor via the conneoted 
link. Relay IN will look over the sleeve 
lead of th" link to a 100-ohm ground in tt.. 
.1unctor. 

i··. :?·: ~he operation of relay IN will o~n 
~ link in the operate path or relay 

O'l' in the calling end line circuit and pre- · 
pare e path for connecting ground to lead 
IT associated with the calling end llne Cir­
cuit if the answering end relay SL should 
release before relay IN. 

17.35 When a calling party 111 connected to 
the code call circuit ·to the anlWer• 

ing party for conversation, lead S to the 
marker in the answering end line o1rou1t 
will be grounded bJ the HM 1round that 
holds re1e1 DI opereted, 'ftma, 1t a 1ta• 
tion tries to dial th• llllllber ot the lnl1f91"" 
ing end 11ne olroult durt.nl thil pezt10d. 
it will receive a bulJ lndlo1tlon rather 
th11n be intercepted •• an WU11st.sned line. 

17.36 Ir the oalllng partr d11oonneo'1 
r1rct, the l"tlllO••l or the 1tatlon . 

hridge rro• the call1n& end of the .,.._:e.i1 
circuit will cauH grou.nd to be NllOY .. ta.a 
leiid s~. Thill wlll releaae nla1 '1'I In .. 
c!lling end l 1ne c1ruu1t and NlHH Nlet: 
SL in the enawerinc end lin• circuit. ,.._~. · 
lny OT, In releaninR, •111 relenne the llfte' 
hold a.cnet, rerJto .. lng the oalliftll •nit line. 
c 1 ~ult tc. no"."l11al, eY. ~ept that. tt.~ operate 
p11th or relfly CT 1s held o~n 11ntJ grounc'I le 
lMintairecl On 1£.,.rt r: b)' the Op•rated rela)' 
rn in thl'.' 11n:i"er1n111: encl line circuit. 
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17.37 In the imswering end line circuit 
relay IN is held operated by the ,Junc­

tor that is.under control of the answering 
party. The answering end relay SL, in 
releasing, opens the code call circuit 
bridge on the tip and ring conductors at the 
answering end, releasing 2 relay in the 
terminating end of the junctor. 

17.38 When the answering par>ty finally dis-
connects, the junctor removea the 

100-ohm ground on the sleeve lead of the 
link, releac1ng relay IH. Relay IN, in 
releasing, releases the line hold magnet 
in the answering end line circuit, restoring 
that circuit to normal. In the calling end 
line circuit, relay IN, in releasing, re­
moves the ground from lead IT and closes 
the operating path of relay OT, thus re­
storing that circuit to normal and making 
the code call circuit available for another 
call. 

17.39 If the answering party should dis-
connect first, the removal of the 

bridge at the originating end of a Junctor 
will release only the link between the 
originating end of the junctor and the 
party responding to the code call signal. 
The remainder of the connection will remain 
intact under control of the calling party. 

17.40 When the calling party finally dis-
connects, the code call circuit will 

remove ground from lead S2 to the calling 
end line circuit, releasing relay OT in 
that line circuit and relay SL in the 
answering end line circuit. Relay OT, in 
releasing, will 1•elease its associated line 
hold magnet. 

17.41 The answering end relay SL, in re-
leasing, will remove the bridge 

towards the terminating end of the junctor, 
allowing the junctor to release. The junc­
tor, in releasing, will release relay IN 
in the answering end line circuit, which 
releases the associated line hold magnet. 
Thus, both line circuits are restored to 
normal and the code call circuit is ava.11-
able for another call. 

17.42 When the code ca.11 circuit is made 
busy for maintenance reasons at the 

code call equipment, the ground will be 
connected to lead 32, This ground will 
operate relay SL in the answering end 
line circuit, which will ground lead IT 
to the marker at the calling end line 
circuit as a busy indication, 

H. 

17.43 When a line circuit is assigned to 
the auxiliary position circuit, 

options ZD, ZF, WP, VC, and VE are provided 
and leads T2, R2, and S2 are connected to the 
auxiliary position circuit. 

17.l~4 The marker will connect H calling 
station to the auxiliary por.ition 

circuit in the ~iame manner as when setting 
up a e;all to a 2-way tie trunk. 'l'he aux­
lliary po1ition ci~cuit will return ground 
over lead 32 to complete operating relay SL 
nnd lock relay O'I operated. 

17. 1+5 Wher the calling stet ion hangs up, 
the auxiliary position circuit re­

rrioves the ground on lead S2, causing relays 
o•r and SL to release. Relay OT, in releas­
ing, relei~:ies the line hold magnet, restor­
ing the circuit to normal. If' the auxiliary 
position circuit fa taken out of service for 
maintenance, 1ead S2 will be groutlded, 
causing relay SL to operate, which connects 
o busying ground to lead IT. 

I. Dial Conference Trunk Circujt - Station 
Controlled (Ootions ZD, ZF, XD, WP, VC, 
rmd VE) 

l'(.h6 Six line circuits may be used as 
conference norts of the dial confer­

ence trunlt circuit - station controlled. 
'I'he line ci:•cuit assigned as the conference 
control port (port 0) should be provided 
with options ZC, ZF', WP, VC, and VE and leads 
T2, R2, and ~? connected to the dial confer­
ence trunk circuit. The line circuits 
assigned as conference ports 1-5 should be 
provided with options ZD, WP, VC, and VE 
and leads Tl, Rl, and Sl connected to the 
dial conference trunk circuit. In addition, 
the line circuit assigned as conference port 
5 should be provided with option XD. 

17 .47 •ro originate a conference, any PBX 
station may dial the number in the 

80 series corresponding to the line circuit 
to which the conference control port O is 
assigned. The marker will process the ca:il 
in the same manner as when connecting a call 
to a 2-w;::y tie trunk. The ground on lead 
IT or1gin8ting in the marker will operate 
relay O'I' in the control port line circuit. 

17.ll8 When relay OT operates, operating 
the line hold magnet, the bridge on 

the tip and ring of the line will function 
relays :1.n the dial conference trunk circuit, 
causing it to return a holding ground for 
relay OT on lead S2. Ground on this lead 
also operates the checking relays in the 
marker and relay SL. Operation of relay 
SL opens the operating path for relay OT 
and grounds lead IT to the mark.er as a busy 
indication. 

17 .49 Operated 1•ela.ys in the dial confer-
ence trunk circuit short-circuit the 

tip and ring of the trunk vertical asso­
ciated with conference port 1, which sig­
naJ.s the mr:irker to connect the trunk term­
ination to a register and return dial tone 
to the originator (now the control station). 

. After receiving dial tone, the control 
station dials the station code of' the fir•st 
conferee station. The marker will process 
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the call in the e>ame manner as when con­
necting a call to a central office trunk. 
Additional PBX stations are added as con­
ferees in the same manner. 

17.50 The line circuit assigned as con-
ference port 5 is arranged so that 

a central office trunk may be added to the 
conference by the controller with attendant 
assistance. The diode sec is provided so 
that under the all-ports-busy condition 
when the controller dials 0 to reach the 
attendant, the conference circuit is not 
activated by operation of the associated 
relay IN. 

17.51 However, relay TKO is operated and 
a path prepared between punchings 

IT and HM through the relays COTA,B 
operated to operate the associated relay 
OT and ground lead IT as a busy indication, 
After reaching the central office trunk 
party, the attendant dials the assigned 
line circuit code for port 5, The marker 
functions in the normal manner for con­
necting a central office trunk to a tie 
trunk. 

J. Dial Conference Trunk Circuit -
At:endant Controlled (Options ZD, XC, 
WP_ VC, and VE) 

17.52 Five line circuits may be used as 
conference ports of the dial confer­

ence trunk circuit - attendant controlled. 
The line circuits assigned as conference 
ports 1-5 should be provided with options 
ZD, XC, WP, VC, and VE and leads Tl, Rl, 
and Sl connected to the dial conference 
trunk circuit. However, only the line cir­
cuit assigned as conference port 5 should be 
provided with the wiring of terminals IT 
and HM and the strapping of leads Tl and R2, 
Rl and T2, and Sl and S2. 

17.53 A PBX station, tie trunk, or a cen-
tral office trunk party may request 

a conference when connected to the attendant 
by normal means. A PBX station or tie trunk 
party must hang up after the request has been 
made. After this release, the attendant can 
connect the originator through to the con­
ference circuit. A central office call 
requesting a conference can be held and con­
nected to the conference circuit on a dial­
back basis by the attendant. 

17.54 The attendant initiates conference 
connections by depressing the CONF 

key at the attendant position. Operated 
relays in the dial conference trunk circuit 
place a short circuit on the tip and ring 
of the trunk vertical assigned to confer­
ence port 1 as a signal to connect vertical 
81 to a register and return diBl tone to 
the attendant. The attendant dials the 
station code of the first conferee station 
and the marker processes the call in the 
same manner as when connecting a call to 
a central office trunk. Additional PBX 
stations are added as conferees in the same 
manner. 
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17.55 The line circuit assigned as confer-
ence port 5 i~ arranged so that a 

central office trunk may be added to the 
conference by the attendant, using the 
normal dial-back procedure. 

17.56 The action of dialing the code for 
terminating the call on the switch 

vertical assigned to port 5: 

(a) Prepares a path between punchings 
IT and HM through the relays COTA,B 

operated to operate the associated 
relay OT. 

(b) Grounds lead IT as a busy indication. 

(c) Grounds lead central office to 
function relays in the dial conference 

trunk circuit to connect the central office 
trunk party to the conference amplifier. 

17.57 The marker continues to function 
in the normal manner for connecting 

a central office trunk to a tie trunk, 

K. 

General 

17.58 The interface trunk circuit may be 
used to connect to customer owned 

and maintained {COAM) equipment. It has 
two channels. 

17.59 Depending on the COAM equipment, 
l, 2, or 4 universal line circuits 

may be used with the interface trunk circuit. 

Connections 

17.60 Whenever the second channel is 
employed, the line circuits should 

be arranged for one-way hunting from the 
line circuit connected to channel l to the 
corresponding channel 2 line circuit. One­
way hunting is explained in SD note 302. 

17.61 The line circuit assigned to the 
calling end of a channel should be 

provided with options ZD, ZG, WP, VC, and 
VE and leads T2, R2, and S2 should be con­
nected to the interface trunk circuit. 

17.62 If the COAM equipment requires no 
answering end, a line circuit as­

signed as a calling end should be provided 
with option N in addition to options ZD, 
WP, VC, and VE. 

17.63 When answering line circuits are 
used, a line circuit assigned to 

an answering end should be provided with 
options ZE, WP, VC, and VE Bnd leads Tl, Rl, 
S and SlA should be connected to the corres­
ponding leads of the interface trunk circuit. 
For each channel which has an answering end, 
it is Blso necessary that leads HM, IT, and 
S2 of the calling and answering line circuits 
be connected together. The line hold manget 
contacts in line circuits assigned as an 
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answering end must be permanently insulated 
with blocking tools to isolate the associated 
relay L windings. 

Operation 

Originating a Call to Recorded Mes21eP. or 
Message Recorder COAM Equipment 

17.64 A calling party originates a call 
to the interface trunk circuit (ITC) 

by diFlling the number in the 80 GeriE:~ cor­
responding to the line circuit assigned to 
the calling end of ITC channel 1. If the 
ITC is idle, the marker processes the call 
in the same manner as when connecting a 
call to a two-way trunk. 

17.65 The ground on lead IT originating 
in the marker operates relay OT in 

the calling end line circuit through strap­
ping provided by option N and break contacts 
of relays L and IN in the line circuit as­
sociated with the calling end of ITC chan­
nel 1. 

17.66 When relay OT operates, operating 
the line hold magnet, the ITC channel 

1 calling end tip and ring are bridged by 
the calling party via the links and make 
contacts of relay OT. This causes the 
COAM equipment to be seized and causes a 
ground to be returned on lead S2 or channel 
1. This ground holds relay OT operated. 

17.67 After the connection to the calling 
end of the ITC is completed, the 

calling party hears dial tone through 
the ITC, indicating that the COAM equipment 
is ready to receive dial pulses. 

17.68 When dialing is completed, ringing 
is returned to the calling party 

until the COAM equipment connects a tra.ns­
miasion path through to or from the calling 
party. 

011jinatine; A Call to Called-Party-Answer 
C~A Equipment 

17.69 A calling party originates a call 
to the ITC by dialing the number in 

the 80 series corresponding to the line cir­
cuit assigned to the calling end of ITC 
channel 1. If the ITC is idle, the marker 
processes the call in the same manner as when 
connecting a call to a two-way tie trunk. 

17.70 Ground on lead IT originating in the 
marker operates relay OT in the call­

end line circuit through break contacts 
of relays IN and SL in the answering end 
line circuit and break contacts of relays 
L and IN in the calling end line circuit. 
When relay OT operates, operating the line 
hold magnet, the ITC channel 1 calling end 
tip and ring are bridged by the calling party 
via the links and make contacts of relay OT. 
Thie causes the COAM equipment to be seized 
and causes a ground to be r•eturned on lead 
S2 of channel 1. This ground holds relay 
OT operated. 

1?.71 Ground on lead $2 operates relay SL 
in both the line circuit associated 

with the calling end and the answering end. 
RPlay SL associated with the answering end 
pe:rf'orrns no function. The answering end 
relay SL cpere.teo opens the operating path 
of relay 0'J' in the ca1lir..g end line circuit 
and connects ground to lead IT as a busy 
indication to the marker. 

17.72 After connection to the calling end 
of t~e I~C i~ rompleteci, thE· calling 

party hears dial tone th1•ough th'~ ITC in­
aicating that the COAM equipment is ready 
to receive dial pulses. 

17. '(3 When dialing is completed, ringing 
is returned to the calling party 

until the COAM equipment connects a trans­
niiss ion path through to or from the calling 
party. 

l?. c(J.j. When the called party is to answer 
an incoming call, he originates a 

call to the line circuit assigned to the 
answering end of channel ITC through which 
he is being called. The marker processes 
this call as a station-to-station call. 
When the nia.rker grounds lead S of the ans­
wering end line circuit, relay IN operates. 

17.75 ~elay IN operated operates the line 
hold magnet, cutting through the 

tip and ring conductors of the answering 
end of the ITC channel to the terminating 
end of the junctor via the connected link. 
Relay IN locks over the sleeve lead of the 
link to a 100-ohm ground in the junctor. 

17.76 The operation of relay IN opens a 
link in the operate path of relay OT 

in the calllng end line circuit and prepares 
a path for connecting ground to lead IT 
associated with the calling end line circuit 
if the answering end relay SL should release 
before r>elay IN. 

1'7.77 When a calling party is connected via 
ITC to the answering party, lead S 

to the marker in the answering end line 
circuit is connected to the same ground that 
holds relay IN operated. If a station dials 
the number of' the answering end line circu:!.t 
during this period, it will receive a busy 
indication rather than be intercepted as 
an unassigned line. 

Disconnection from Un-Manned Equipment 

17.78 When the calling party disconnects, 
the removal of the station bridge 

from the calling end of the ITC causes 
ground to be removed from lead S2. This 
releases relay OT in the line circuit. 
Relay O'I', in releasing, releases the line 
hold magnet restoring the line circuit to 
normal. 

Disconnection form Called-Party-Answer 
COAM Equipment 

l'(. 7'i C;1l1ing party disconnects first: 
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(a) Removal of the station ITC bridge 
from the calling end of the ITC 

causes ground to be removed from lead 
S2, This releases relay OT in the call­
ing end line c1rcu1t and releases .I'elay 
SL in the answering end line circuit. 
Relay OT released releases the line hold 
magnet restoring the calling end line 
circuit to normal except that the operate 
path of relay OT 1s held open and ground 
is maintained on lead IT by operated re­
lay IN in the answering end line circuit. 

(b) In the answering end line circuit, 
relay IN is held operated by the 

junctor that is under control of the 
answering party, The answering end 
relay SL released opens the ITC bridge 
on the tip and ring conductors at the 
answering end. 

(c) When the answering party disconnects, 
the junctor removes the 100-ohm 

ground on the sleeve lead of the link 
releasing relay IN. Relay IN in releasing 
releases the line hold magnet in the 
answering end line circuit restoring that 
circuit to normal. In the calling end 
line circuit, relay IN in releasing re­
moves ground from lead IT and closes the 
operating path of relay OT restoring 
that circuit to normal. 

17.80 Called party disconnects first: 

(a) Removal of the bridge at the orig-
inating end of a junctor releases 

only the link between the originating end 
of the junctor and the called party. The 
remainder of the connection remains in­
tact under control of the calling party. 

(b) When the calling party disconnects, 
the ITC removes ground from lead S2 

to the calling end line circuit releasing 
relay OT in that line circuit and relay 
SL in the answering end line circuit. 
Relay OT released releases its associated 
line hold magnet. 

(c) The answering relay SL released re-
moves the bridge towards the termin-

a t1ng end of the junctor allowing the 
Junctor to release. The junctor released 
releases relay IN in the answering end 
line circuit which releases the associated 
line hold magnet. 

Allotted Time Exceeded 

17.81 When a calling party exceeds the 
allotted time, he is disconnected 

from the COAM equipment and the COAM equip­
ment is connected to the second ITC if it 
is not busy a.nd busy ground is removed 
from lead S of the second channel. 

Taking Equipment Out of Service 

17.82 The ITC is made busy for maintenance 
at the ITC equipment by grounding 
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lead S2. This ground operates relay SL in 
thP. an::iwering end line circuit which grounds 
the calling end line circuit lead IT as a 
buoy indication. 

18. 3TM'ION AND TRUNK HUNTING GROUPS 

A. General 

18,0l Any number of stations within the 
same tens group may be formed into 

a hunting group. Each station has a corres­
ponding terminal H-- shown on FSl and F'S26. 
A hunting group is formed by connecting 
option X or ZR between pairs of terminals 
until the desired pattern is established. 
A variety of patterns can be created; in 
general, they can be classified as 2-way 
hunting groups, one-way hunting groups, 
combined 2-way and one-way hunting groups, 
or one-way sequential hunting groups. 

18.02 Groups of code 8 trunks are estab-
lished by strapping terminals H8-

shown on FS5 as desired, Likewise, code 9 
trunks are grouped by strapping terminals 
H9- also shown on FS5 as desired. 

18.03 As described previously, the marker, 
in completing a call to a station, 

will first attempt to connect to the station 
corresponding to the dialed number. Only if 
this station is busy will the marker attempt 
to complete the call to an idle station in 
the same hunting group. In co111pleting a 
call to a trunk, however, the marker will 
connect to any idle trunk in the group on 
the first attempt, 

B. Two-Way Station Hunting Group 

18.04 Two-way station hunting groups are 
created by connecting option X straps 

between terminals H-- corresponding to the 
stations to be included in the group. 

18.05 If the station dialed is busy, the 
marker will progress to the station 

hunting sequence and operate all of relays 
u- corresponding to stations in the hunt­
ing group, and relays s- corresponding to 
the idle stations in the group will oper­
ate. The marker will then connect to 
the station associated with the first op­
erated relay S- in the line hunting chain 
circuit on FS6. It should be noted that if 
relay ZU is operated, the preference order 
of selection is S5-S9, so-s4. If relay ZU 
is released, the preference order is SO-S9. 

C. One-Way Station Hunting Group 

18.06 A one-way station hunting group is 
created by connecting diode H 

(option ZR) between pairs of terminals H-­
corresponding to stations to be included 
in the hunting group, being careful to 
pole the diodes so that the arrow direction 
corresponds to the hunting direction 
desired. 

__,,.· 

-
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18.07 In this case, when the marker pro-
gresses to the hunting sequence, 

only relays U- corresponding to the stations 
beyond the dialed station in term1.nal H-­
strapping order will operate. The marker 
will connect the call to an idle ::itation 
corresponding to the operated relays U-
in a preference determined by the state 
of relay ZU and the position of the relays 
s- corresponding to the operated relays 
U- in the line hunting chain on FS6. 

D. Combined Two-Way and One-Way Station 
Hunting Group 

18,08 A combined station hunting group 
is created by using option X 

between pairs of terminals H-- and 
option ZR between other pairs, to 
accomplish a desired result. For example, 
if it is desired that a call to station 40 
or 46 be routed to the other station if the 
dialed station ls busy, option X will be 
connected between terminals H40 and H46. 
If it is further desired that calls to 
station 4'7 be routed to either station 40 
or 46 when station 47 ls busy, option ZR 
will be provided between terminals H47 and 
H46 (or H40) with the diode arrow pointing 
in the direction of punching H46 (or H40}. 

18.09 In this case, if the marker is 
processing a call to station 47 

but finds it busy, it will progress to the 
hunting sequence and operate relays UO and 
U6; if both stations 40 and 46 are idle, re­
lays so and s6 will operate. The marker 
will then complete the call to either sta­
tion 40 or 46, depending upon the state of 
relay zu. 
18.10 However, if the marker is processing 

a call to station 46 and finds it 
busy, the marker, after progressing to its 
hunting sequence, will operate only relay 
UO; if station 40 is idle, relay SO will 
also operate. The marker will then complete 
the call to station 40. 

E. One-Way Sequential Station Hunting 
Group 

18.11 A one-way sequential hunting group 
may involve only stations within 

the same subgroup of five stations in a tens 
group. Such a group may be formed by con­
necting option ZR between pairs of terminals 
H-- corresponding to the stations involved, 
with the diode arrows always pointed in the 
direction of the higher numbered terminal 
H--. 

18.12 For example, assume that stations 50, 
52, and 54 are to be arranged in a 

hunting pattern such that calls to a busy 
station 50 will be routed to st~tion 52 un­
less that station is also busy (in which 
case it will be routed to station 54). FUr­
ther, calls to a busy station 52 will be 
routed to station 5'+, but calls to a ·busy 
station 5Lt will not be routed to ;:my othe1• 

:-;tation. To create thin pattern, option ZR 
::ihould be provided between terminal H50 and 
H52 and between H52 and H54, with the diode 
arrow pointed towards the higher-numbered 
terminals in each case. 

18.13 In this case, if the marker iR pro-
cessing a call to station 50 but 

f'inds it busy, it will progress to the hunt­
ing sequence ::ind operate relays U2 and uL~ 
which, in turr., will cause relays S2 and S4 
to operate if stations 52 and 54 are idle. 
Reggrdless of the state of relay ZU, relay 
S2 will be ahee>d of reley SL~ in the line 
hunting chain o~ PS6, and the marker will 
always connect the call to station 52 if 
idle. If station 52 is also busy, relay 
S~ will not be operated and the call will 
be connected to station 54. 

18.14 If the marker is processing a call to 
station 52 but finds it busy, it will 

progress to the hunting sequence and operate 
relay U4 through diode H between terminals 
H52 and H54. Relay UO will not operate, 
since diode H between terminal H50 and P.52 
is poled in the wrong direction to pass 
the ground on terminal H52. If station 5~ 
is idle, relay S4 will operate 1 and tl".e 
call will be completed to that station. 

18.15 If the marker 1s processing a call to 
station 54 but finds it busy, it will 

progress to the hunting sequence. No relays 
U- will operate (other than relay U4 which 
ie already operated), since diodes H between 
terminals H50, H52 and H54 are poled in the 
wrong direction to operate relays UO and U2 
from the ground on terminal H54. The marker 
will therefore attempt to connect the call 
to the busy tone trunk (or camp on to sta­
tion 54 if the originating call is f'rom a 
code 9 trunk). 

19. AND ZT OR 
xx 

19.01 On some installations, a cord switch-
board will be required to supplement 

or replace the cordless attendant positions. 
If a 556A cord switchboard is used, options 
Y and ZT will be provided. These options 
will furnish jacks L20-79 and relays C020-
79 and MON2-7 shown on FSl and FS26, If a 
608A or 608D cord switchboard ie used, 
option XW will be provided for 40 line 
PBX and options XW and XX will be provided 
for 60 line PBX. Option ZW furnishes re­
lays C020-59, and MONA,B shown on FSl and 
RS26. Option XX furnishes relays C060-79 
and MONC relays shown on FSl. This equip­
ment is located in the switchboard when the 
556A is used and in an apparatus cabinet 
when the 608A or 608D is used. The purposes 
of relays co-- and MON- are to minimize 
interference from switchboard attendant to 
marker operation au well as provide an ex­
change of station busy indications between 
the switchboard and the marker. 

l').02 When the marker ln process:tng a call 

SECTION II 
Pnge 43 

TCI Library  www.telephonecollectors.info 



CD-657ql-Ol - ISSUE 9D - SECTION Il 

to a station, ground furni~hed by 
the marker over lead S, will operate line 
hold magnet LHM-- or relay IN--, and also 
operates the asnociated relay co--. 

19.03 Relay CO--, in operating, will: 

(a) Connect busying ground to the sleeve 
of the associated switchboard jack L--. 

(b) Connect the tip and ring of the sta-
tion to the associated switchboard 

jack to permit the switchboard attendant 
to override the busy test and talk to 
the busy station. 

(c) Provide a locking path for keeping 
relay CO-- and line hold magnet LHM-­

or relay IN-- operated if the machine 
completed call to the station disconnects 
while the attendant cord is still in the 
jack after having overridden the busy 
condition. 

19.04 A switchboard attendant wishing to 
complete a call to a station through 

the station line jack will make a busy test 
looking for ground on the jack sleeve. Find­
ing the line idle, the attendant will plug a 
cord into the jack, which will operate the 
associated relay CO-- and line hold magnet 
LHM-- from ground at the jack contact. 

19.05 Relay CO--, in operating, will: 

(a) Lock to the ground at the jack contact. 

(b) Cut through the tip and ring of the 
jack to the station line. 

19.06 With relay CO-- operated, the asso-
ciated lead S to the marker will have 

the 100-ohm ground (consisting of the non­
inductive secondary winding of relay CO--) 
in parallel with battery through the 900-ohm 
line hold magnet or 950-ohm relay IN-- con­
nected to it, thus furnishing the appropri­
ate busy potential to the marker. 

19.07 Relays MON2-7 will operate every time 
the marker is serving a call and will 

release at the end of each marker usage. 
They function to prevent the switchboard 
attendant from operating relay co-- during a 
marker usage by opening the operate path of 
all relays CO--. This will prevent the 
associated line hold magnet from operating 
while select magnets may be operated and 
thus connecting the station to a link to 
cause an unintended double connection. 

20, ALARMS 

A. General 

20.01 The alarm relays shown on FS18 through 
FS22 are arranged to check various 

parts of the marker. For the most part, 
these relays check that both relays of a 
pair of relays that perform the same func­
tion (for example, relays SMTA and SMTB) and 
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multipled (for example, relays TKO and TKAO) 
operate and release in unison. However, 
other marker operations are also checked as 
described in the following paragraphs. 

20.02 The alarm relays are provided with 
locking paths to the alarm, transfer, 

and test circuit, which functions to lock 
an alarm relay only after alarm conditions 
have been encountered on several successive 
marker usages. The three exceptions to this 
are the timeout alarm relay TOALA (FS22), 
the camp-on alarm relay COAL (Option WT­
FS21), and the cross check alarm relay 
XCAL (Option WT - FS21). Any of these 
three relays, in operating, will cause 
the alarm, transfer, and test circuit to 
'activate the locking path for all the 
alarm relays on its initial operation. 
Once locked, the alarm relays can be released 
by the operation of an alarm release key in 
the alarm, transfer, and test circuit. 

20,03 The operation of an alarm relay will 
light its associated lamp as shown 

on FS23. 

B. Units Alarm 

20.04 The units alarm group consists of 
relays UAL, UALlA, UAL2, and JRAL 

shown on FS18. Each of these relays in 
operating, will light their associated 
lamp on FS23 with exoeption of relay UALlA 
which will light lamp UALl. 

20.05 Relay UAL will operate if: 

(a) The following pairs of 
1

relays are not 
in the same state for a longer period 

than the operate time of relay UAL: 
relays UEA and UEB, JREA and JREB, ULA 
and ULB, RUCA and RUCB, SEAA and SEBA, 
HCA and HCB, TRKA and TRKAA, TRKB and 
TRKBA, and TRKA and TRKB, 

(b) Relays TRCA,B and TRCAA,BA are not 
all in the same state for a longer 

period than the operate time of relay UAL. 

(c) If more than one relay JR- is oper­
ated at one time during a marker 

usage, 

(d) Relay WU and ZU combination in the 
units sequence oontrol circuit is 

not functioning properly. 

20.06 As is shown on SC25{ relay WU (FS6) 
and relay WUA (FSlBJ will always 

both be either operated or released to­
gether if the units sequence control cir­
cuit is functioning properly. 

20.07 Relay UALlA is connected in tandem 
with relay UALl to increase the 

effective operating time of the oombination 
since this alarm rela.y is wired to detect 
the malfunctioning of pairs of some slow­
acting relays. 

TCI Library  www.telephonecollectors.info 



) 

) 

) 

CD-65741-01 - ISSUE 9D - SECTION II 

20.08 Rel8ys UALl anj UALlh will oµerate 
if: 

·(a) The f'ollowine; pairs of relays do 
not operate or releaJe in u~i~on 

within the limits of the combined slow­
operating characteristics of the two 
alarm relays: Relays ACA and ACE, BSYA 
and ?.SYB, HMTA and HM'J'B, HMTAA and 1 iM'IBA, 
BYA, and BY-B, and BSYAA and BSYBA. 

(b) If the units sequence circuit does 
not advance when the marker pro­

gress es to the second trial stage while 
trying to completE a dial tone connection. 

20.09 Relay UAL2 will operate if: 

(a) The following pairs of relays are not 
in the same state for a longer period 

than the operate time of relay UAL2: · 
relays RGA and RGB, RGA and RGAA, RGB and 
RGBA, JTAA and JTBA, RCTAA and RCTBA, 
B'ITA and BTTB, ICTA and ICTB, RAOA and 
RAOB, RAlA and RAlB, and COTA and COTB. 

(b) Relays SM..1lA,B and SMRAA,BA are not 
"Ill in the same state for a longer 

period than the operate time of relay 
UAL2. 

20.10 Relay JRAL checks that at least 
one relay J~.,,. operates during the 

~unctor selectiOl'l' ·sec.:iuence of the marker. 
If while relay~ SEAA;BA are still operated, 
no relay ,TE- operates but relays J'T'A.e. or 
JTBA reJease and relays JREA or JREB op­
erate, signifying the completion of junctor 
select10:1, i•elay ,TRAL will operate. 
,, 
v. RelE·ase Alarms 

20.11 '.i'he re] eese alarm group consi.:ts of 
relays ~LAL, 'P.l\AL, rind MAL shown 

v; F219. 

~0.12 Relay RLAL will operate if: 

r 2) 'r'he :'ol:owing pair:~ of relay a are not 
ir. t!:e f.ame Gtate for a longer period 

thar: tr.e operate time of relc.y RLAL: re­
lay" RLSA :rnd RLSAt;, RLSB and RLSBA, RL11 
?nC- RLB, ?'1..SJ1 :o,r:d ~LSP., and 'TSDA and TS:::JB. 

(b) :i<0.l22-::; RLA, RLAA, r;rid RLJ\F. are not 
311 ~n the same state fo 1.• ;;; longer 

period tr;2r:. the crerate timt- of rel<:,y RLAL. 

;'.:) Rela:y-s nLB, D.LBA, ?Jnd RLBB are r:.ot Bll 
in the same ste;te for a longer period 

than the operate t:lrr,e of rel1y RLAL. 

2c1.1:; 7he operate path for relE.y RLAL is 
•JJ:·<::ned whenever relays ALP~ or ALBE 

cpEr&.tt, since during an all-links-busy 
co:J..::litior; i:he marker will release and make 
repec;1ed new attempts to complete calls, 
which under certain unfavorable conditions, 
caE C'i'U:JE the '.'llarm relay to operate falsely. 

20 .11~ :ielay 'l'AAL will operate whenever 
the rn~,rker progresses to the trouble 

release st8ge. The operation of relays . 
~~A,B will operate relays RLSA,B and RLSAA, 
BA, which, in turn, release relays MTA,B 
and the 3low release relays TRA,B. 

20.15 While relays RLSAA,BA and TRA,B 
are operated, relay TAAL will operate 

unless relays 'l'OKA,B are operated, indicating 
that the marker timing circuit is being 
exercised on a time-out check. Relays 
TOKA,B operated open the battery supply 
for relay TAAL, 

20.16 Relays MAL check that the following 
miscellaneous fast-acting relay 

pairs are -not in the same state for a longer 
period that thft operate time of relay MAL:; 
relays LUCA and LU!m, BTCA and BTCB,. HMKA 
and HMICB~ and LT.!\ and LTB. 

D. Tens Alarms 

20.17 The tens alarm group consists of 
re1ays TRAL and TAL shoWri on FS20. 

20.18 Relays TRAL cheok. that the marker, 
hav:ing completed a dial tone 'Con· 

nection requeet, will properly opera~e 
relay TA- or TRA- associated with the tens 
group that was just served. Relay TRAL 
will operate, if, while relays RLAB, R:.BB, 
RLSAA, or RLSBA, TRP-.or TP-, and TR- or T­
are operated, relays TRA- or TA- associated 
with the tens group just servec operate 
within the operate time of the alarm relay. 

20.19 Relay TAL will operate if: 

(a) The following pairs of relays are not 
in the same state for a longer period 

than the opeI'ate time of relay TAL: · 
relays 'l'U2 and TCS2, TU3, and TCS3, TU4 
and TCS4, TU5 and TCS5, TU6 and TCS6, 
TU7 and TCS7, RCCl and RCDl, RCAl and 
RCBl, RCAl and RCCl, TACAA and TACBA, 
RCAO and RCBO, RCAO and RCCO, RCCO and 
RCDO, RCOO and RCEO, RCDl and RCEl, 
ARBA and ARBB, TKO and TKAO, TK9 and 
TKA9, TK8 and TKA8, TRCl and TRUl, TRCO 
and TRUO, TU2, and THC2, TU3 and TRC3, 
TU4 and THC4, TU5 and THC5, TU6 and THC6, 
TU7 and THC7, TCKl and TCK3, and TCK.2 
and TCK4. 

(b) A relay RP-, TRP-~ or TP- is operated 
while relay RLAA or RLBA is operated 

1'or a longer period than the operate time 
of the alarm relay. 

(c) Relays TEAO, TEAl, TEA2, TEA3, TEBO, 
TEEl, TEB2, and TEB3 are not all 

operated whenever relays TA2-7, TRAO,l, 
or RO,l are operated. 

(d) If option Y is provided and ariy one 
of the relays MON2-7 does not operate 

while any relay TP2-7, TRPO,l, or RPO,l 
is oper.ated {!"elayJ TEAl ~nd TEBl are 
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assumed to be functioning properly and 
operated at this time). 

(e) On a dial tone call, more than one 
of relays TRMO,l and TM2-7 are op­

erated while one of relays TRO,l or '1'2-7 
are operated. 

(f) On a terminating call when relays 
RCEO,l will be operated, more than 

one of relays TKB8, TKB9, TKBO, and 
TM2-7 are operated. 

E. Link Test Alarm 

20.20 The link test alarm group shown on 
FS21 consists of relays LALl, LAL2A, 

COAL (option WT), and XCAL (option WT). 
Each of these relays, 1n operating, will 
light their associated lamp on FS23 w11;h 
the exception or relay LAL2A which will 
light lamp LAL2. 

20.21 Relay LAL2A is connected in tandem 
with relay LAL2 to increase the 

effective operating time ot the combination 
since this ala.rm relay is wired to detect 
the maU\lnotion1ng of some slow act111g 
pairs or ?"elays. 

20.22 Relays LAL2 and LAL2A wi11 ope.rate 
in tandem if: · 

(a) 'The following pairs of relays do not 
operate and release in unison within 

the limits of the combined slow-operating 
characteristics of the tandem alarm re­
lays: relays SMI'A and Sllfl'B, ALBA and 
ALBB, LBA and LBB (option ZN), and LSHA 
and LSHB (option ZO or 22). 

(b) The link sequence control circuit 
functions improperly. 

(c) The link group sequence control 
circuit functions improperly. 

20.23 Relay LALl will operate if: 

(a) The following pairs of relays are not 
in the same state for a longer period 

than the operate time of the alarm relay: 
relays LTAA and LTBA, COA and COB, CONA 
and CONB, LEAA and LEBA, TRLA and TRLB, 
LEA and LEAA, LEB and LEBA, CONA and 
CONAA, CONB and CONBA, COSA and COSB, 
WlL and WlLA, and WL and WLA. 

(b) Relays LCKl or LCK2 operate. 

{c), Relays WLG and WLGA operate for .a 
longer period than the operate time 

of the alarm relay. 

20.24 Relays LCKl and LCK2 shown on FSlJ 
operate if false grounds appear on 

the leads that operate the select magnets. 

20.25 Relay XCAL {option WT) will· operate 1r 
relay XC(option 22-FS28) operates. 
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Relay XC is a marginal relay which will 
operate only if two or more LT2-9 relays 
operate during the link testing sequence 
ror a camp-on call termination. 

20.26 Relay COAL (option WT) will operate 
if no LT2-9 relay operates during 

the link testing sequence tor a oamp-on 
call termination. 

F. Time-out Alarm 

20.27 The time-out alarm group oonsiata or. 
relays TOAL and TOALA shown on PS22. 

Relay TOALA, in operating, will 11ght lamp 
TOAL. 

20.28 Relay TOALA is connected 1n tandem 
with relay TOAL to increase the 

effective c>perat1ng. time or the oomb1nat1on. 
Relays TOAL and TOALA w1ll·operate 1n tandem 
if the following pairs of relays· . ...- no1f 1rt 
the same state tor a longer period than the 
combined operate time or relays TbAL and 
TOALA: relays Ml'A and Ml'B, N'AA and NABj S'l'A 
and S'l'B, and TOLA and TOLB .• 

a. Alam control 

· 20.29 'nle alarm control circuit ls also 
shown on FS22. Relays Ml'A,B opel'ate 

whenever the marker is in use and tu.rnish a 
ground over lead Ml' to the alarm, tJ!'anster, 
and test circuit. Relay TS or any or the 
ala1'111 relays, when operated, will ground lead 
AT to the alarm, transfer, and test circuit. 
The alarm, transfer, and test circuit will 
relate the number of times ground is reoe1ved 
over lead AT with respeot to marker_~sagea. 

20.30 If an alarm indication is received ___...__ .... ----~ 
for two successive marker usages tor 

terminating calls, the alarm locking relay 
in the alarm, transfer, and test circuit 
will operate and lock to the alarm release 
key· and, in doing so, will activate the 
locking ground leads UA and JA on FS18, RA 
on FS19, TA and KA on FS20, LA and LAl on 
FS21, OA on FS22, and CA on FSll. 

20.31 Relay TOALA, COAL (Option WT), or 
XCAL (Option WT), in operating, will 

ground lead TT to the alam, transfer, and 
test circuit, which will cause it to dis­
regard its alarm signal versus marker opera­
tion-counting circuitry and operate the 
alarm locking relay immediately. 

20.32 Relay TS ia an alarm relay shown 
on FSll that will detect false 

standing grounds on leads TT, TLA,RS, BY, 
and PP to the central office and l'S.ngdown 
tie trunks. Relay TS is connected to 
these leads through break contaota or 
relays TSDA,B, which operate during every 
marker usage. 

21. M!SSAOE WAITING SERVICE {OPJ'IQN ZQ) 

21.01 When the PBX is arranged for message 
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W<.•.lt1ng :1ervice, optior1 >:C< on FSl 
!ind F!:l2fi wi 11 be provided MJ'l ;; Mc~rn«ge 
Wait1ng .Service Key, InterruptE_.r, And Power 
Supply Circuit furnished Ml a connecting 
circuit. Also the station sets w111 be 
equipped with me:.1sage waiting 1amp1~. 

21.02 The connecting circuit provides a 
diode across leads L 2nd 1~ poler~ to 

permit the line relay to operate from a 
switchhook operation. 

21. 03 If the message waiting lamp of a 
station is to be lit, the associated 

key in the connecting circuit will be 
operated, connecting -150 volts DC in­
terrupted at 60 ipm to lead R. This volt­
age will flash the neon-type message wait­
ing lamp in the station subset 1-o the 
ground on the tip side of an idle line. 

21.04 The back reuistarice of' the diode ln 
the connecting circuit between leads 

L and R is sufficiently high to prevent 
the line relay from operating from the 
message waiting signal voltage. 

21.05 The message waiting lamp at the 
station will be extinguished: 

(a) By~the operation of the line hold 
ma net resulting from the station 

origin ting a cAll or a call being 
comple ed to the station. 

(b) Wh n the key in the connecting 
circuit is restored to normal. 

22. DIRECT STATION SELECTION 

A. Attendant Direct Station Selection 
{Options ZY and ZX) 

22.01 With direct station selection, the 
attendant may enter a call into the 

PBX over an attendant trunk or complete a 
call into the PBX f'rom a central office, 
long distance, or ringdown tie trunk. 

22.02 When an attendant trunk, ringdown 
tie trunk, long distance, or central 

office trunk initiates a request for dial 
tone, one of the marker relays TRCO or TRCl 
will be operHted. Depending on which reg­
ister is ave1lable to serve the call, ground 
from the operated relay TRCO or TRCl is ex­
tended through the marker relays RGA and 
RAOA or RGB and RAIA to operate relay AC 
in the connected register. 
22.03 When the hold magnet operates for any 

station, ground via the off normal 
spring assembly and lead BL lights the sta­
tion busy lamp in the attendant cordless 
positlon (612 type telephone set) or (4A or 
4B console) .. 

23. SINGLE-DIGIT DIALING 
A. Make Busy and Lamp {Option YD) 
23.01 When a station is arranged for :ielec-

tl on tiy :• ! ngle dj isl t dl aling and 'i make 
l1utiy key an<i lamp are required, +;he opera­
t.! on or key MB opens lead S and S l and 
llght.:3 l :.i:'1p r.\R a::: ar. indlcation to the sta­
tion t'1::: '''\'/ JVTB l.s operated. With leads 
S and S! ope~, any call. directed to thiz 
station wlll be intercepted. 

B. 8 for Lon 
YP) 

23. 02 When thf1 dial pulse register receives 
the necessary information for long 

distcince by single-(Hgit dialing 8, the~ 
rr:gister completes to the marker. The marker 
w111 make the connection to one of the 
centr·al office trunk units No. 9,8,7, or 6. 

21+. PAD CONTROL CIRCUIT (OPTIONS WF, 
19 ,20,21) 

A. General 

2h.Ol When a code 8 tie trunk facility 
specifies pad control, options 19, 

20 and 21 are provided for that trunk. 
These options, when used with option WF' 
constitute a pad control circuit to be 
associated with the trunk. Over a control 
lead designated as lead o, this circuit will 
perform two functions. The first and pri­
mary function is to control the switch pa0 
of the associated trunk. The second func­
tion which is operative only if a manua~ 
switchboard is in use is to seize the 
switchboard applique circuit of the trunk 
whenever the trunk dials "O" into the PBX. 

24.02 Two pad control arrangements are 
provided: 

(a) Pad control of code 8 tie trunks on 
all code 8 to code 8 trunk calls as 

well as all code 8 to code 9 trunk calls 
and all code 9 to code 8 calls. 

(b) Pad control of code 8 tie-trunk only 
on code 8 to code 8 calls. 

21+.03 Choice (a) is provided by options 19, 
20, 21, WF and WK and dial pulse 

register circuit option XC. Choice (b) 
is provided by options 19, 20 and 21 and 
register option XD. 

21+.04 With option WK and register circuit 
option XC: when a code 8 trunk forms 

a tandem connection (that is: either a 
code 8 to code 8 trunk connection or a 
code 8 to code 9 or a code 9 to a code 8 
trunk connection), a resistance ground is 
placed on control lead O to signal the 
trunk to remove its pad from the trans­
mission path. 

21+. 05 If the trunk forms a non-tandem 
connection or if the trunk forms 

a tandem connection from code 8 trunk to 
code 9 trunk - or vice versa - when marker 
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option WK is not used and register option 
XD is u:;eu, no eignal is sent over control 
lead 0 and the switch pad of the trunk 
remainn in the transmission path. 

21+.06 If a manual switchboard is used with 
the PBX, then upon dialing "o" through 

the trunk and into the PBX, a solid ground 
will be momentarily placed on contr•ol lead o. 
This will cause the switchboard applique 
circuit of the trunk to be seized which re­
sults in the call being diverted from an 
attendant trunk to the jack and line circuit 
of the trunk at the switchboard. The respon­
sibility for pad control now rests in the 
hands of the switchboard attendant. The 
attendant must determine whether the manual 
connection to be made is tandem or non-tandem, 
If tandem, then the attendant removes the 
switch pad simply by using the "thru" jacks 
of the trunks. Otherwise, the standard con­
necting jacks are used. However, if instead 
the call is "intercepted", then the call 
will be routed through to an attendant trunk 
on a non-tandem basis and appear at the jack 
and line circuit of the attendant trunk. 

24.07 If an attendant console is used with 
the PBX, then upon dialing 11 0 11 or 

being "intercepted", the call will be routed 
o~ a non-tandem basis through to an attend­
ant trunk. 

B, Incoming Calls (SC30) 

24.08 A seized incoming trunk will be 
serviced by the marker first for a 

di&l tone connection. When relay IN-- of 
the associated line circuit operates, either 
relay A or B of the associated pad control 
circuit will operate. 

24.09 Ground passing on lead MS-- of the 
associated line circuit from a con­

tact of relay IN-- operated, through a 
contact of relay MS released, and diodes 
A and B of the associated pad control cir­
cuit is available to both relays A and B • 
However, operating battery is available 
to only one of these relays. Battery 
passing on contacts of relays Hl'fl'A,B re­
leased and relays RGAA,BA operated can 
pass on either control lead RO or Rl, but 
not on tioth, depending on the state of 
relays RAOB and RAlB. 

24.10 If allotment of register O had been 
made by the marker to process the 

call, then the register O allotment relay 
RAOB will be operated and battery will be 
available on control lead RO. However, 
if allotment of register 1 had been made, 
then the register 1 allotment relay RAlB 
will be operated, relay RAOB will be re­
leased, and battery will be available on 
control lead Rl. 

24.11 Battery on control lead RO operates 
relay A and battery on control lead 

Rl operates relay B. In the following dis­
cussion it will be assumed that register 0 
has been selected and consequently relay A 
has operated, 
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24,12 Helay A operated: 

(a) Provides a locking gl'Ound for itself 
and an operate ground for relay B 

subject to relay IN-- operated. 

(b} Transfers its operate battery from 
control lead RO to control lead RLO 

subject to relay RLO released. 

(c} Transfers operate battery for relay 
B from control lead Rl to control 

lead TDMO. Control lead TDMO supplies 
battery whenever a tandem connection is 
being completed through register O. 

(d) Prepares a locking battery for 
relay B. 

(e) Extends control lead TKOO to associ-
ated tie trunk control lead 0, A 

solid ground is placed on control lead 
TKOO when the trunk dials 110 11 into reg­
ister 0. 

(f) Partially extends a 3000 ohm ground 
to control lead O. 

(g} Operates marker seizure relay MS, 

24.13 Relay MS operated locks to relay IN--
operated and opens the operate ground 

for relay A. 

Incoming Call: Tandem Connection (SC31) 

24.14 Since the incoming call is through 
a code 8 t,.e trunk, trunk terminating 

relay TT in register O will have operated 
as soon as the register receives class or 
service information from the marker. 

24.15 When the incoming trunk dials a 
code 8 or code 9 trunk, relay TKB8 

or TKB9 will operate while the marker 
functions to complete the connection. 

24.16 If option WK is omitted per para-
graph 24.03, the path from the con­

tact of TKB9 will not be complete, and 
any call to a code 9 trunk will result 
in pad control circuitry action as des­
cribed below under "Incoming Call; Non­
Tandem Connection". 

24.17 If option WK is used or relay TKB8 
is operated, circuit action will 

be as follows: when relays HMI'AA,BA 
operate, relay B operates over control 
lead TDMO through contacts of operated re~ 
lays Hl'fl'AA,BA, either relay TKBB or TKB9 
operated, register o relay TT operated, re­
lay RCAO operated, and operated relay A. 

24.18 Relay B operated: 

(a) Transfers its operate battery from 
control lead TDMO to locking battery 

provided by relay A operated. 

(b) Transfers holding battery of relay A 
from control lead RLO to locking 

battery. 
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(c) Opens the connection between control 
lead TKOO end control lead o. 

(d) Extends a 3000 ohm holding ground 
over control lead o. · Thia holding 

ground signals the associated tie tnink 
to rea:>ve its switch pad out of the trena­
m1Hion line. 

24.19 However, if the dialed code 8 or 
code 9 trunk was bua1 with all other 

trunks 1n the allJlle hunting group alao buaJ, 
then the awitch pad or the incoming trunk 
will not be removed. 'nlia ia because re­
lay RCAO releaaea while the marker proceeda 
to direct the call to the busy-tone trunk 
and before relays HMl'AA,BA operate. Con­
aequentl7, the battel"J' path over control 
lead '1'DllO ia never completed and relay B 
renmlna normal. Slnoe rela7 B remlna 
normal, the pad control circuit will handle 
the call aa it it were a non-tandem con­
nection. 

Incom1ne; Call: Non-'landem Connection: 

Non~~ndem Call - without !lf':l aw11i2-
boa __ _!!, wlJt !wfi&tJj•id an otbir n 
a a ao" !LI_ _ _ __! 

24.20 When a code 8 or code 9 trunk ta not 
dialed, relara TKB8 and TKB9 1"91181n 

normal. Therefore, operate battel"J' ia not 
available over control lead TDMO and relay 
B remain• normal. 

24.21 When digit O ia dialed into the PBX, 
rela:r TKAO will operate and the reg-

1ater will paaa ground on leada 05-7 to 
the marker. With rel&J A operated, a aol1d 
ground will paaa .f'roll control lead 'fl[Q() to· 
control lead 0 ae1s1ng the switchboard 
applique circuit of the trunk. 

24.22 The switchboard appllque circuit 
reapond1ng to thia algnal will: 

(a) Open the T and R loop between the 
tie trunk and the PBX. 

(b) Light the trunk lamp at the awltch­
board. 

(c) Ring tor the aw1tchboard attendant 
and extend audible ring tone to the 

tie trunk. 

24.23 In the meantime, the marker proceed• 
to connect the tie trunk to an at­

tendant trunk because the reglater oontinuea 
to bridge leada T and R until the IMlrker 
releases. 

Release of the pad oontrel circuit ( sc3 or sc32 } 
24.24 When the down check relays DCKA,B 

release on e dial completed con­
nection basis, ground will pass through 
contacts or relays DCKA,B released, relays 
HmA,D operated, and rel~y RPO operate<1 
to operAte relay qLo. 

2l~.~5 This would be the normal way 
1n which relay RLO is operated. 

However, two important spechl cases 
exist that do not require .relays HMl'A,B 
to operate when the marker prepsres tor 
its release cycle on a completed connectior 
baa1a. 

24.26 One case is created when the busy 
tonP. trunk is busy and the marker 

therefore requests the register to give 
bUSf tone o Por thi8 C889 I When the bUSy 
teat relays BYA,B operate, ground passes 
thl'oUgh on contacts or the bua:r tone trunk 
connector relays BTCA,B operated, relays 
BYA,B operated. and relaJ RPO operated 
opeNtlng relay RLO. 

24.27 The second special case exists when 
the marker release• on a trouble 

releaae condition. With re~a:r RPO operated 
diode• RLSA,B provide the operating gl'OUlld 
for relaJ RLO when the tl'Ouble release 
relara KLSA.B. AA,BA are operated. 

24.28 Relay RLO operated locks to rela1 
DCKA.B releaa.a and with relay B 

normal. releaaes rela1 A over control lead 
RLO. 

24.29 Relay A released opens operate 
ground tor itself and relay B and 

opena the connection between control lead 
TKOO and control lead o. 
24.30 Relay MS remain• operated while the 

trunk ia bua:r to prevent the re­
ae1zure or the associated pad control cir­
cuit. When the trunk releaaes relay MS 
will release. 

24.31 When a switchboard appl1que circuit 
was seized by the ped oontl'Ol cir­

cut t aa described in non-tandem call -
dial o with a manual swltohboai"d, then 
relay MS will release differently. When 
the reg1ater ta d1am1aaed by the marker 
during its release cycle, the T and R 
loop to the attendant tnink is left open. 
The attendant trun~ then proceeds to 
return to normal. 

24.32 When the attendant trunk releases 
1ta 100-ohn! holding ground from the 

sleeve lead, rela~· IN-- ot the associated 
line circuit will release. Thua, both 
the attendant tl'lln~ and line circuit re­
turn to normal. F.elay IN-- I"eleased re­
leases relay MS of the aaaooiated pad con­
trol circuit, returning the circuit to 
normal. 

21~.33 When the marker returns to normal, 
relays DCKA,B operate releasing 

relay RLO. 

C. outgoing Cslls 

24. 31~ An outgoing trunk will be seized by 
the m1rker on a dial completed con­

n.1ction basis. When relay O'J'-- of' the 
c;:rnoci11tcd line circuit operates, then as 
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with incoming calls either relay A or B 
Will operate rtrst. 

24,35 ~en register O 1s proce3a1ng the 
ca:l, relay A will operate or when 

register l is processing the call, 1'ela7 B 
will operate. Ground is available to both 
l'elays over control lead MS-- rroa a con­
tact or relay OT--operated. 

24.36 Assuming that register o proo••••• 
the call, operating batter)' wlll 

be available over control lead RO thl'oUlh 
oontaota or relay RCAO operated and rel97 
RLO releftaed operating relaJ A. 

24.37 Relay A operated pel"t'or1111 the •• .. 
runctions as it did tor th• oa•• ot 

an incoming trunk being aervio9d bJ the 
marker in a dial tone oonneotion ba•1•. 

OVtloln:' Callas Ta!ldtm CoMeot&u CIC]ll 
24.38 With rela7 A operated, th• pr1d oon-

trol oil'Ouit runct1ou tor the out­
going tl'Wlk the same aa de1orib•d tor In• 
coming oall - a tandem oonneot1on, 8XO•pt, 
a claritioat1on will be aade l"l!IC•l"dlftl the 
a1tuat1on When the 1noom1ng o~ll ~ ~ 
a code 9 trunk. 

24.39 When the 1nooll1ns trunk ia s «'odet 9 
tl'Wlk, rela1 cor 1n rest•t•r o •111 

op~rate as soon as the reg1ater reoa1vee 
claas-or-ae.rvioe intol'llllltton tl'Oll th• 
marker. When the attendant dials • code e 
trunk, rela7 'l'T in the register opentee. 

24,40 It, per paragraph 2•.03, 1"9SS..tar 
option XD 1• used, NSilter NllQ' 

COT keeps the operate path or nlaJ B 
trom being complete1 th1a prevent• J."elllllOYal 
or the pad. Pad control ci:.:"'llvJ.t r.oleaH 
ia as described under "~'1;Jlon .. 
tandem Co2faot1on" If, r pa 
4.o3, re&eter opbon xc 1• u~nlar B 

will operate rroa oontrol lead TJRJ and 
operation will prooaed •• 1n ))9Z'alf'Sph 
24.18 above. 

Outgoing Calla: Non-Tandem Connaot1on (8029) 

24.41 When the incoming call 1a not tl'Oll'l 
a code 8 or code 9 trunk, 1"t9lay TT 

in the register will not operate. Con­
sequently, operating battery tor relay B 
will not be available over control lead 
TDMO and relay B will remain nol'Wll. 11f1th 
relay B normal, the pad control oircu1t 
will release 1n the same llLtnner am d••­
cribed tor release or the pad oon~l 01:--­
cuit for an incoming call - non-tar1dem 
connection. 

2:-Z. MAKE BySY AND BVSY DISPL6J CIRCVI'f 

A. ?unction ot ~· with !Ilk• a&•I e~ 
BU•Y Olapla! rcu1t 

Link Key ff9£!1!!l 

SECTIO~ II 
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25.01 With the link key (LINK k•r» noNal 
in thr lll.9ke bueJ and bu11 diaplaf 

circuit, the link buay lamp (LIIJC lamp) will 
light title" a direct or reaiatanoe ground 1e 
applied tr the associated S aleeve 1aed. 

25.02 'l'he: ,~ · . i when the •rker operatee 
the L'l' re &J• aaaooiated with the 

idle link• during the link teat1ng aequenoe, 
thoae bua1 lamps asaooiated with idle 11nka 
will light .,..nterU.1. A• the •rker pro­
ceed• to ••leot and 'bUaJ one or the idle 
11nkl durinl the link ••laotlon aequanoa, 
the bWIJ lltllP •••oolated with the seleoted 
link •111 Nlleht throuP the Ndatanoe 
ground eppU.ed to the dane or the .. ieotad 
link. 

25.03 'ftl• re-U.ghtinl of the IHOOtated 
LDIJC lop indloatH t~.rlt the link 

hH been •d• buaJ to th• •l'k•r thNQlh 
nol'ml opent1ona. 

ff'* a4e 1' • 
25.04 It lt ' ~6 .U"9d to •ke a link buBJ 

to the marker. the Haoo1atecl LIB 
k•1 1n the •k• bur and bua1 d1Qlu ou­
cna1 t 18 operated. ~ L1Jllt opNtec! ~ ap­
plt~n a 909-oha resistor lUld ~ ~olt 8~ner 
d1od• YOltfee diYider 01l?"GUtt ~ til8 •••o­
o1ated •1-.0 l~Ad. 

25.C5 'l'A• Hmr dlod• oor..naoted t.o the 
Ilene i 

(1) Holda the sleeve to gr:;w:.d volt•p 
at appl'O:a2J11t1t11 -e wolta, t:h•NbJ 

•kine the 11nlt buaJ to th~ •l'll:ar. 

(b) I.tcbt11 the •~•ooM.tttf! LUI lup tn 
tlM ll!llat 1"aeJ •nd buaJ di•c:i.Q' otr­

Otd.t 1r.d1octi!"ll t.Mt too Unk t- 'bHn 
!Md• bU&J'. 

RrM: M.fm'8Pn:ir' "'"' agz 

.TwJIW: IU Momll 
25.o6 With the junctor key (JCTR keJ) 

normal in the •ke bu.ey end bua:r 
dieplaf oil'Ou1t, the Junotor tel".1111nating 
lamps (JCTR TERM lamps) •••cc1ated w1th the 
idl• Junctorm will 11.lht mo•nt1ril7 during 
the Junotor testing sequenca. A• tho 
marker prooeede to select and·bua1 one of 
the idle Jt.1notor~, the JCTR TERM lamp 
eaaoo1~t•d with the selected Junctor will 
re-11aht when nla7a SllL'l'A and SM'l'S 1n the 
•rur o1Nuit op1rat• the wftdnatlne 
hold mpat ot Q" HleGted ,1tmotor. 'l'be 
Junotor cr1g1natlrw lamp (JC'l'R ~IO b111p) 
w111 11&-~t llben the ortginat2.ng hold m.enet 
18 operated. 

25.07 'l'h• Upttnc ct luipa JC?TPJ TDN and 
JCTR OftICJ iM!~Ht-4111 that tM ,1\lft@tor 

has been •c1• NllJ' thnmP no.rwl <tP'INtiona. 

' .. 
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Junctor Mad• 8',\ijy 

C:5.o8 It it i:i desired to make n Jur.cteit• 
bu•1, k•J .JC'T'R is the Nke buc;y iin~ 

bus1 display clreul t 1s operated. . r.ey JCTR 
operated grounds leads '!'HM or the terl!l1n•t1ng 
hold •sn•t 1n tile •rker circuit •. Ground­
ing lead THMr 

(•) aperatea tbe te...tnatw bold.-.net 
ot the aHootated Junotor·1n t.he 

marker c1routt. 

(b) Makea the Jwictor 1ppear bua1 to- the 
marker on n'bHquesit requHt• tor 

service. - · 

(c) Lights the HHC11t9d JCTR.'l'DM llfiP 
in the •k• bUIJ' 1.nd. bu•J 41•Pl•1 

circuit. 

25.09 Th• l1&1lt1nl of l•llP JC'.l'R T!RM 1nd1• 
oat11 thlit the Junotor h•• been ~ 

bu11. 

c. 

By11 Tone TJ'W!k Key ffomal 

25.10 With th• 'buaJ tone trunk ke1 (BT kef) 
nozomal 1n the ll&ke buiJ end buey d11-

play circuit the bWIJ tone trunk 11111> (BT 
lamp) will lisbt when the marker, tn plaoinc 
a busy teat on ttw 1dle bu11 tone trunk, 
operatee rela1 SO. As th• marker proceeds 
to seize the idle 'butt tone t"1.ftk bJ 
operating the trunk bold 1119gnet 'l'HM07, 
l~mp B'1' will reM&ln llt. 

25.11 The 11Chtinl or laap B'1' indioatee 
that the buJ tone trunk has 'been 

made bue1 b7 the 1111rk.i• thl'Ough norml 
operations. 

l!U•Y Tone 'l'r\ink Made Bysz 

25.12 Ir it ia desired to place the lNQ 
tone trunk in-a bu11 oondltton, 

key BT 11 operated. Key BT operated -
grounds lead HM in t~e 11nei ltnk, and· 
111arker circuit. Ol'Oundtng e1d HJlll in the 
marker circuit: 

(a} Operates the buay tone tl'\lnk hold 
magnet (THN0'7) in the marker circuit. 

(b) ~akes the bua1 tone tl'Uftk buay to 
the marker on ftubaequent requests 

for service. 

(c) Lights lamp B'l' in the mak~ ~uoy ~nd 
buay diapla1 OiNu1t. 

25.13 'lbe lighting or lamp wr 1nd1cateR 
that the busy tone tn.anlt has been 

made bu~y. Under this condition, the 
marker ~1recte the reg1ater to furnish the 
busy tone to the calling station on Rub­
sequent busy connectlonA. 

L_ Furieti'ln of !JJ!1~er3al Linec io:1th ?-';dee 
tusf ~nd f.fu::sy !:: sp-la;z C1!"cuit 

(Opt on WQ) 

Univers~l Line Key ~orrnal 

?5 •. 14 'Ibe a:ttke busy and busy d1splal' cir­
. cult i3 ueed in conJunction with a 
universal 11ne circuit only when the uni­
versal line ts assigned to a two-way t~e 
tl"Unk. 

25.15 Wh~u a universal 11ne ~ircuit 1c 
aaa1gned to.· 6 ~o-way. tie trunk, 

the anoc1at-d line _..., lup ; (LINE lamp) 
-in ~he make buaJ end. ~uey d1ap~7 circuit 
will 11&ht when di~g, ·;or reditance ground 
ia applied to the operate path.'°I relay OT. 

• ' # • 

25.16 '1'be llghting ot·.tf&•\ aHociated LINE 
lamp indtcat=thatlthe line circuit 

aa11gned 1iO the aaa iated two~wa7 t1e trunk 
baa 'been !19de lnaa7 norinal operations. 

JJniVeraal Line Mid• Bua:r 

25.17 It it ta desired to make a universal 
line circuit busy to the marker for 

outgoing tie trunk calls, key LiitE in the 
make bus7 end bus!---dlsplay circuit is oper­
ated. K4t)' LINE operated: 

(a) OpeJ19 the operate path tor relay OT 
irf.the marker c1rouit. 

(b) Applies ground to lamp LINE in the 
•k• bU11. and bue7 displ17 circuit. 

25.18 !he 118ht1ng ot ·lamp LINI indicates 
tut the t1• trunk haa been •de 

bua1. Opentns the opeatle path ot rel97 OT 
prevent• the operattori ot the aaeoo1ated 

S NlQ ln the •rk•r o1Nu1t. · Grounding 
the operate path toward the s rel•r makes 
the 11ne ·busy to the marker tor outgoing 
tie trunk calla. 

25.19 To prevent the uae or the tle trunk 
ror an incoming call, the tie trunk 

llll8t be .•de-busy at the distant PBX. 

26. 

A. F?!U!!!.on ot Links w1th TM$ Remote 
1111EJ#riutt 

26.01 When a 11.nk ia.~quested, the marker 
operates rela7a LTA,B and LTCA,B in 

the line, link, and marker circuit. !f a 
link 1a idle, the respective sleeve will be 
open. If a link is busy, the respective 
eleeve will have e potential o~ approximately 
-8 voltA to ground. '!'his ground signal will 
be extende~ over l~~d L-- to the T!ttS Remote 
:~c1:mner to 1nd1cate r; busy condition. 

B. FUnotlon oC Universal Lines with T~.S 
R~mote 5canner ef rou!t 

:3EC"'l0N II 
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OU-;.s'-JS ca:..:. 
26 :;~ ,.;'hen :.he marker appliea a ·ous7 teat 

on the 11ne by applying batte1'7 
chrough relay OT, the asso~1ated S rela;r 
operates. The resistance ground ot rel17 S 
is extended over lead I.8-- to the 'l'MS Remote 
Scanner to indicate a buay cond1t1on. In 
the following sequence•, the lla!'ker operate• 
relay SMR-- to operate rela:r O'.l'. Af'Mr tbe 
marker completes and releaeee troll the 
connection, relay O'l' 1a •1nta1ned bJ the 
ground applied on lead S2 troll tlle tie trunk. 
The TMS Remote soanner will NOe1we a around 
signal untll rela,: __ 0'1' releaeee. 

Incoming Call 

26.03 When the un1vereal 11M ouout s.. 
ae1zed and mad•."81 to the arllel' 

by the operation ot Nl.Q L 1n the line 
circuit, a ground •1gnal 1• ezteaded OHP 
lead L8-- to the TMB Remote Sommer. in. 
marker operates rela:r IR 11h1eb ill tUl'Jll 
release• relay L. Arter the ~P OOllPl•te• 
and releases from the oonneot10D; rela:r ~ 
is maintained b7 th'• ground applied on lead 
S2 trom the Tie Trunk. 'lhe '1'MS Remote 
Scanner will receive a sround •SCnal until 
relay IN releaaea. 

c. Function ot ~Tone TranJc •1th T19 
Remote Scann£li0u1~ . 

26.04 When a PBX line or trunk otbu' tban 
a two-1'87 central ottloe ~ . 

originates a call to a PBX line or trurJt 
which is found bus1 bJ the ma.ricer, the 
marker will attempt to eatablieh a ao~tlon 
between the oall1ng line or trunk and tlrf · -. 
busy tone trunk. Detore aeisins the-~ 
tone trunk, the marker will pl'OOeed to pJ,ao• 
a busy test. If the trunk 1• bueJ J"elQi 
so will be operated. With 1"9117 80 operated 
a ground a1.gnal is extended over lead Bl"l 
to the TMS Remote Scanner. · 

27 I MISCf YJ!EOUS 

27,01 A !1"9ported trouble or pretl"ippinl in 
th• oentral ottioe tl'Uftlt on a oall 

being coml>leted b1 tbe attendant to a etatton 
is aa despribed in the tollowllll paNSN)lbe. 

27.02 The 1'1ret poesibil1tJ of P!WtrlllP!nl 
oocura when the lll&l"ker rel ... •• 

relay MC in the trunk and operate• NlQ• 
RRLA and RRLB in.the regieter. Both 
of these actions result tl"Om the operation 
or relays RI.AB and RI.BB in the eiU'ker. 

27.03 The releaae ot rela:r MC 1n tb9 
trunk connect• ringing C1ll"l'9llt to 

the ring aide or the trunk. and the opera­
tion of relqa RRLA and RRLB opena the 
t1p and ring conductors in the ress..ter. 
It I"elay MC releaeea betol"e rel.Q8 Jiii.A 
and RRLB operate, the tip and rt.as 1-rtdC• 
in the register can trip tbe trunk. 

SECTION II 
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27.o4 'n'le first poee1bil1t1 1• correct&c 
bJ tranatel"l"1ng control of the N· 

lease ot NlQ MC 1n the trunk tl'Oll Mrke ~ 
rela:ra RI.AB and RLllB to rela:re RLAA and 
RI.BA. Jle1Q8 RLAA and RLBA are •lonr 
to_ operate. tbereb11noreulnl the tlM 
ot; Nl••M of Nl&J 1£. 

27.05 The •eoond poutblllu ot pretrtpping 
' ooOUl'9 11hen relap RRl:.A and RRLB 

1n the regieter releaee. At the end ot a 
oall. rel17• RRLA end RRLB operate to1 

(a) Opeft the Up em rt.as oondwttor to 
the Nglater. 

(b) Look to relq Cir. 

27.o6 la tbe NSi•ter J"eleaeee!_~lq OJI 
releu••· 1n tam releua.ng relqe 

RRLA and -.a. wblob NODDMOt tbe Up and 
rtns oonduoton. PNVS.pptns .., 000\11' it 
rela:r• RRLA end RRLB Nleue betoN the 
ol"OHpo1nt• are opened. 

21.crr To el.1111.nate "'18 PNV'lPPtns. the 
NleaH ot relua RllriA and RRLB ere 

oonnected under control of the regS..ter ==-~~d N-==t~~~i:t = 
cl'Ollepolnte are open. 

21.oa 'Die eu•utlon ot PNtftJIPSnl 1n 
tb,e Ng1ater la OOHred - ws.rtnl 

option ZR cm SD-657112-01 Md - wtftal 
option.JC 1n tbte c1Nu1t. 

27. 09 An1lable break cont.Iota ot .Nl.a:r• · 
RLA B are added (opttone 1111 or YR) 

1n le-4• iii.!.~ to pftftnt tala• op8ftt1on or 
trunk al.Quon d1al 8 or d1al 9 oana. 
Groand Oil leada RD o .. t be N9Yed betore 
J"elaJ ft8 or '1'l9 ,..feaee•. •1no• tbie addi• 
t1on or· option YC baa d•l&Jed tile releaee ot 
tNnk Nl.Q IC. Option Wll, 1n addition to 
preventlnl talae operation ot trunk J"elQ RS 
ham a poaad 1n tbe arlcer olrou1 t, pre­
vent• opeRt1on ot tl"Ultk NlQ RS hoa 
tl'Ullk o11"cnalt ott-noral poaad Off!' lead• 
TLU.o thl'CIUlb bl"eak oontaota ot muter 
ctrou1t relQ• 'l'SDA,B dur1lll mrlcel" Nle&H 
ot toll-allowed dial. 9 calla. 

27.10 In -1on ZR, diod• B·weN to..-rl1 
•peolnect on tbe d1al oonterenoe 

o1Nu1t. 'l!l•J are tor hUDtlal u deaorlbed 
1n tb• ciro\llt d•or1Pt1ou tor that otrouit. 

27.11 'lb• ditterenoe between th• nitoh 
32.llAJ ioptione ZV and ZV) and tile 

32JJAX nitoh optione Z'f' and ZVJ i• in the 
hold magnet o t-normal •Prial aaeellblJ. 
A 324AJ nitoh mJ" be converted to a 32.llAK 
•witoh bJ ohans111s out th• hold ~t ott­
no:rml apl'lrg u11emblJ' to • "6360li eprlns 
aaseab~. 

27.12 It rela:r TA- or 'l'RA- tall• and 
rela:r TRAL ia operated. the mrtter 

advanoea to no-connection, at which t1me 
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a buzzing condition exists between re­
lays TRC- and TRK-. This tiuzzing prevenLs 
the slow release timing relays TMA,B from 
releasing and the timing is disabled. 'I'he 
marker will now be locked up in this state 
until another station in the troublesome 
tens group goes off-hook. This condition 
is eliminated by option YL, which re­
places option YK. This option opens, on 
dial tone connections, the operate path 
of relays TMA,B which is affected by the 
buzzing condition. 

27.13 Option VR is added and rated Standard 
to provide for an improved advance, 

timeout, and release circuit. Option VQ 
is designated and rated Mfr Disc. Option 
VS is designated and rated Standard. 
Options A and YL are rated Mfr Disc. 

27.14 Option 22 is designated on relay ZU 
to agree with the Western Electric 

manufacturing drawing. 

27.15 On a dial tone connection, if both 
registers are idle and the marker ex­

periences trouble in connecting to register 
1, there exists a race condition in the ad­
vance, time-out, and release circuitry 
resulting in the failure of the marker to 
connect to register O. Option VT is 
added and rated Mfr Disc. Option VU is 
added and rated Standard. Option VU adds 
#8-break contacts of relays HMTA and HMTB 
into the operate paths of relays SAA and SAB. 
This delays the start of second trial until 
the operate paths of the line hold magnet 
and register O hold magnet have been re­
established. 

27.16 This circuit is reissued to reduce 
voltage transients present on lead SL 

when this system is used with 608- manual 
switchboard. Option VZ is added and rated 
Standard. 

27.17 When station C flashes for dial tone, 
and the PBX attendant subsequently 

depresses a DSS key during an incoming 
central office trunk call or an attendant 
trunk call, station C will be connected to 
the station the attendant is trying to 
direct station select. Investigation shows 
that when station C flashes for dial tone, 
relay AC- in the dial pulse register 
operates, permitting station C to be con­
nected to the party the attendant is trying 
to direct station select. Option UA is 
added and rated Standard. Option UA adds 
a new TR lead to give a locking path for 
relays RCO and RCl (in the station dial 
transfer controller circuit) through con­
tacts of marker relays RGA and RGB, thus 
assuring that relay AC- in the register 
does not operate when station C flashe.s for 
dial tone. 

2? .18 Option UC provides the equipment 
and wiring necessary for the switch­

ing of' six additional outgoing one-way 
ctmtral office trunk circuits and the re­
quired wiring for the first trunk circuit. 

27.19 Each trunk circuit is connected to 
a universal line circuit starting 

with 89 and descending to 84 depending 
upon the number of trunks added. Each 
trunk must be strapped for two-way hunting. 

2?.20 All stations must be either toll 
allowed or restricted. 

2?. 21 The PBX must be arranged for single 
digit 9 selection of central office 

trunks. 

22.22 The added outgoing trunks are con­
nected ~o relay ATB which operates 

when all trunks are busy using a series 
ground circuit through each trunk. 

27.23 The dialing of a single digit 9 
into the dial pulse register operates 

register relay TD9 which connects ground 
to lead TD9 through the register connect 
relay contacts to the marker circuit. If 
the ATB relay is operated. this ground 
will operate marker relay TK9 resulting 
in the marker setting up a connection to 
a regular two-way central office trunk. 
If the ATB relay is normal the ground wjll 
operate marker relays TK8 and U9 resulting 
in the marker making a connection to 
universal line circuit 89, thus the origi­
nating station line is connected to an 
outgoing one-way trunk. 

27.24 To prevent the improper seizure of 
the outgoing one-way trunk by dial­

ing a 2-digit code, 89 through 84, an 
arrangement is made to intercept the call. 
The dialing of the code 89 will operate 
the TD8 and U9 relays in the register 
resulting in ground being connected to 
leads T8 and U9 toward the marker. The 
ground on lead T8 will operate marker 
relay INT when the register preference 
relays RPO or RPl and the register con­
nector relays RECO or RECl operate. The 
ground on lead U9 will operate marker 
relay INS after relay INT operates. Relay 
IN8 operated opens the operating path for 
marker relay U9 and connects ground to 
operate relays Ul and u11. With relays 
Ul and U4 operated the marker will connect 
the call to an attendant trunk on an 
intercept basis. 

27.25 Options UD, VE, UF, UG, and UH pro­
vide wiring and diodes for the 

additional five trunks. 

SEC'rION II 
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SECTIO~ III - HEFERENCE DA'I'A 

1. WORKING LIMIT.3 

1.01 Lines and Trunks 

Maximum external circuit loop 
resistance - 1500 ohms 

Minimum in.:;ulation resistance -
10,000 ohms 

1.02 Voltage Limits 

Potential Minimum Maximum 

-48 

+48 

-45 

+45 

-52 

+52.6 

2. FUNCTIONAL DESIGNATIONS 

2. 01 Relays 

Designation 

A 

ACA,ACB 

ALBA,ALBB 

ARBA,ARBB 

ATB 

B 

BSYA,BSYAA 

BSYB,BSYBA 

BTCA,BTCB 

SD 
Location 
B Sheet 
Number 

36 

8 

22,40 

2 

12 

15 

BTTA,BTTB,BTTC· 16 .· 

BYA,BYB 

CCC 

C020-29 

C030-79 

COA,COAA 

COB,COBA 

COAL 

CONA.CONAA 

CONB,CONBA 

12 

16 

35 

1 

16 

32 

Meaning 

Pad Control 
A Sequence 

Abandoned Call 

All Links Busy 

All Registers Busy 

All Trunks Busy 

Pad Control 
B Sequence 

Circuits Busy 

Circuits Busy 

Busy Tone Trunk 
Connector 

Busy Tone 

Busy Test 

Cancel Camp-on 

Cut Off 

Cut Off 

Camp On 

Camp On 

camp-On Alarm 

Camp On 

Camp On 

cos 

HCA,HCB 

Hr~KA,HM!':B 

H:•!'rA,HMTAA 

HMTB ,HM'rBA 

IC'rA,ICTB 

INT 

INS 

IN2::J-29 

JR0-5 

JRAL 

JREA,JREB 

JTA,JTAA 

JTB,JTBA 

L20-29 

L30-79 

LAL1,LAL2, 
LAL2A 

LBA,LBB 

LCK1,LCK2 

LEA,LEAA 

LEB,LEBA 

LSHA,LSHB 

LT2-5 

LT6, 7 

LT8,9 

LTA,LTAA 

LTB,LTBA 

LTCA,LTCB 

LTS2~6 

22 

22,40 

26 

9 

Q 

15 

16 

5B 

8B 

35 

13 

29 

13 

14 

35 

1 

32 

23,38 

23,40 

20,38 

20,39 

21, 39 

22,-40 

22.~o 

Camp On 

Car1p-On Stop 

Central Office 
'I'runk 

Down Check 

Hunt Connector 

Hold Magnet Check 

Hold Magnet Timing 

Hold Magnet Timing 

Intercept 

Intercept 

Intercept 8 

In 

Junctor Register 

Junctor Regis.ter 
Alarm 

Junctor Register 
End 

Junctor Terminating 

Junctor Terminating 

Line 

Line 

Link Alarm 

Link Busy 

Link Check 

Link End 

Link End 

Link Shift 

Link Test 

Link Test 

Link Test 

Link Test 

Link Test 

Link Test 
Connector 

Link Test Slave 

SECTION III 
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LJCA,i.UCD 

MAL 

MOl:.4,B 
Mm~c 

MON2-7 

MS 

!'tfi'A,MTB 

NAA,NAB 

NCA,NCB 

NT 

0'1"20-29 

RO,Rl 

3.AOA,RAOB 

RAJ.A,RAlB 

RCAO,l,RCBO,l 

RCCO,l,RCDO,l 

RCEO,l 

R C'"JtA, RCKB 

RCTA,RCTAA 

RC7B,RCTBA 

RGA,RGAA 

RGB,RGBA 

m1KA,RHKB 

RLA , RL;\ A , RLAB 

RLB,RLBA,RLBB 

RLAL 

RLO,l 

!U.SA ,RLSAA 

nLS3,RLSBA 

RPO,RPl 

:tPAO,RPAl 

SECTION III 
Pase 2 

22 

30 

1 

1 

36 

25 

25 

25 

18 

35 

2 

17 

5 

26 

14 

17 

17 

15 

30 

37 

25 

3 

C:-:5-!1'1-0l - ISSUE 9D - SEC'l1 ION III 

Link Test Slave 

Line Units 
Connector 

Miscellaneous 
Alarm 

Marl<er Off Normal 

Marker Off Normal 

Marker Seizure 

Marker Timing 

No-Connection 
Auxiliary 

No Connection 

No Test 

out 

Register 

Register Allotter 

Register Allotter 

Register Connector 

Register Connector 

Register Connector 

Release Check 

Register Cut 
Through 

Register Cut 
Through 

Register Group 

Register Group 

Register Hold 
Magnet Check 

Release 

Release 

Release Alarm 

Release Register 
O,l 

Trouble Release 

Trouble Release 

Register 
Preference 

Register Prefer• 
ence Auxiliary 

RUCA,RUCB 

so-4 

S5-9 

SAA,SAB 

SEA,SEAA 

SEB,SEBA 

SL20-29 

SMC0-8 

SMRA,SMRAA 

SMRB,SMRBA 

S!'tfi'A,SMTB 

SOA,SOB 

STA,STB 

STAR,STBR 

T2-7 

TA2-7 

TA,TB 

TAA,TAB 

TAAL 

TACA,TACAA, 
TACB,TACBA 

TAL 

TCKl-4 

TCS2-7 

TEA0•3 

TEB0-3 

THC2-7 

TKO,TK8,TK9 

TKAO,TKA8,TKA9 

8 

10 

11 

25 

12 

35 

24 

15 

15 

25 

25 

3 

2 

25B 

25 

31 

3 

4 

2 

5 

Register Units 
Connector 

Sleeve 

Sleeve 

Second Trial 
Auxiliary 

Sleeve End 

Sleeve End 

Line Sleeve 

Select Magnet 
Connector 

Select Magnet 
Register 

Select Magnet 
Register 

Select Magnet 
Timing 

Sleeve Operate 

Second Trial 

second Trial 
Register 

Line Tens 

Line Tena 
Auxiliary 

Timing 

Time-out 
Auxiliary 

Tro~le Advance 
Alarm 

Tens Auii liar-/ 
Connector 

Tens Alarm 

Tens Cheak 

Tens Class 

Tens End 

Tens End 

Te!Ul Hunt 
Connector 

Trunk Connector 

Trunk Connector 

) 

) 

) 

r 
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TKBO,TKB8,TKB9 

'rM2-7 ,TMA,TMB 

TOA,TOB 

'I'OAL, TOALA 

TOKA,TOKB 

TOLA,TOLB 

TP2-7 

TRO,TRl 

TRA,TRB 

TRAO,TRAl 

TRAL 

TRCO,TRCl 

TRCA,TRCAA, 
TRCB,TRCBA 

TRKA,TRKAA, 
TRKB,TRKBA 

TRLA,TRLB 

TRMO,TRMl 

TRPO,TRPl 

TRUO,TRUl 

TS 

TSDA,TSDB 

TT 

TU2-7 

U0-3 

U4-~( 

u8,u9 

UAL,UALl 

UAL1A,UAL2 

UEA,UEB 

ULA,ULB 

WIL,WL, 

ZIL,ZL 

5 

25 

33 

26 

26 

3 

2 

25 

2 

31 

4 

14 

14 

22,40 

4 

3 

4 

19 

18 

18 

4 

6 

7 

8 

29 

8 

8 

24 
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Trunk Connector 

Tens Magnets 

Time Out 

Time-Out Alarm 

Time-Out Checlc 

Time-out Lock 

Tens Preference 

Trunk Tens 

Trouble Relays 

Trunk Tenfl· 
Auxiliary 

Tens Release Alarm 

Trunk Class 

Terminating Route 
Complete 

Terminating Route 
Check 

Transfer Links 

Trunk Magnets 

Trunk Preference 

Trunk Units 

Test 

Test Disconnect 

Tie Trunk 

Tens Units 

Units 

Units 

Units 

Units Alarm 

Units Ala.rm 

Units End 

Units Lock 

Link Sequence WZ 

Link Sequence WZ 

WLG,ZLU 

wu.zu 
WlLA,WLA 

WLGA 

WUA 

xc 
XCAL 

3. FUNCTIONS 

22 ,!+o 

l~ 

32 

29 

38 

32 

Link Sequence WZ 

Units Sequence WZ 

W Auxiliary 

\~ Auxiliary 

W l\ux11 iary 

Cross Check 

Cross Check Alarm 

3.01 Connects a calling station line or 
trunk to 2 dial pulse register 

3.02 Connect::i a station 11nu to a station 
l:tne through a junctor. 

3.03 Connects a station line to a trunk. 

3. 04 Connects a t.rounk to a station line. 

Connects a trunk to a trunk. 3.05 

3.06 Connects a station line or trunk to 
the busy-tone trunk if the called 

line or trunk group is busy. 

3.07 Sets the dial pulse register to re­
turn busy tone if the busy-tone 

trunk is busy. 

3.08 Connects a station line or a trunk 
to the intercept portion of the 

attendant trunk if the called line or trunk 
group is unassigned. 

3,09 Sets a central office or ringdown 
tie trunk circuit to camp on the 

called station line if that line is busy 
and no other trunk is camped on that line. 

3.10 Signals a central office or ringdown 
tie trunk and refuses to set up a 

camp-on if the called station line already 
has a trunk camped on. 

3.11 Signals a central office trunk and 
refuses to set up a camp-on if the 

called station line is busy when the PBX 
is provided with an auxiliary position 
circuit and the attendant has placed the 
PBX on remote trunk answer operation. 

3.12 Cancels camp-on if the marker encoun­
ters a busy station when attempting: 

(a) •ro add a station to either of' the 
dial conference trunk circuits 

(atten1ant or 8tet1on controlled). 

SECTION III 
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(b) To transfer an incoming central office 
trunk call via station dial transfer 

trunk circuit. 

3.13 Release and abandons a call under 
the following conditions: 

(a) The calling party disconnects before 
receiving dial tone. 

(b) The calling party disconnects after 
the dial pulse register seizes the 

marker and before the call is completed. 

{c} The calling station line or trunk 
does not test idle. 

3.14 Serves calls from register, trunk, 
and station lines in a predetermined 

order and prevents calls from interfering 
with each other. 

3,15 Selects an idle link for a call. 

3.16 Allots an idle dial pulse register 
for a call. 

3.17 Selects an idle trunk from the group 
desired. 

3.18 Hunts over lines strapped in a hunt­
ing group. 

3.19 Recognizes an all-registers-busy 
condition and blocks until a busy 

register has been served and becomes idle. 

3.20 Releases the dial pulse register 
when a call has been completed. 

3,21 Goes to second trial if a call is 
not completed in a predetermined 

length of time. 

3.22 Connects the calling party to the 
busy-tone trunk if the call is not 

completed on a second trial in a predeter­
mined length of time. 

3,23 Releases and gives an alarm if the 
call cannot be completed to the busy­

tone trunk in a predetermined length of 
time. 

3.24 Checks the time-out circuits every 
time the busy-tone trunk is used, 

3,25 Operates an alarm relay whenever a 
faulty operation is detected, but 

otherwise completes most calls as if the 
faulty condition did not exist. 

3,26 Signals the PBX Alarm circuit when 
a marker alarm relay operates. 

3,27 Provides a visual indication of a 
trouble. 

SECTION III 
Page 4 

3.28 Recognizes the class of service on a 
line or trunk when a call is origin­

ated and extends this to the register. 
Sends TLA and Tr cla.ss of sex'vice indica­
tions from the register to the trunks. 

3.29 Provides for operating internal or 
external traffic peg count, traffic 

overflow and trouble peg count registers. 

3,30 Provides for the optional use of a 
manual switchboard as an attendant 

position. 

3.31 Provides for message waiting service 
on an optional basis. 

3.32 Cross-connect terminals are iaded to 
provide for operating external as 

well as internal traffic registers. 

3.33 Provides for the optional use of the 
756A attendant position when using 

a 608A or 608D switchboard. 

3.34 Provides a jack appearance of port 5 
of the station dial conference at 

6o8A or 608D switchboard on an optional 
basis. : 

3.35 Provides pad control for code 8 tie 
trunks that use switchable pads. 

3.36 To provide a link busy indication to 
the make busy and busy display 

circuit. 

3,37 To pl'Ovide a means for links to be 
made busy by the make busy and buay 

display circuit. 

3.38 To provide a busy indication to the 
make busy and busy display circuit 

that the terminating side of the Junctor 
is connected. 

3,39 To provide a means for junctors to 
be made busy by the make busy and 

busy display circuit. 

3.40 To provide a busy tone trunk busy 
indication to the make busy and busy 

display circuit. 

3.41 To provide a means for a busy tone 
trunk to be made busy by the make 

busy and busy display circuit. 

3.42 To provide a universal line (assigned 
to a two-way tie trunk) busy indica­

tion to the make busy and busy display 
circuit. 

3.43 To provide a means for a universal 
line (assigned to a two-way tie 

trunk) to be made busy to outgoing tie 
trunk calls by the make busy and busy 
display circuit. 

TCI Library  www.telephonecollectors.info 



• CD-65741-01 - ISSUE 9D - SECTION III 

3.44 Provides a means of releasing relay 
SV in the telephone dictation trunk 

when the attendant plugs into a station 
line jack whlch ls connected to a dic­
tation machine (Opt.ion VF). 

3.45 Provides a means of battery and 
ground reversal on leads T and R 

as a delay dial signal when the 756A 
is connected for delay dial tie trunk 
operation (Option VD). 

3.46 To provide for operation of the 
Line, Link and Marker Circuit with 

the Traffic Measurement System No. lA 
Remote Scanner. 

4. CONNECTING CIRCUITS 

4.01 When this circuit is listed on a key 
sheet, the information thereon is to 

be followed: 

(a) Dial Pulse Register Circuit -
SD-65742-01. 

(b) Alarm, Transfer, and Test Circuit -
SD-66796-01. 

(c) Traffic Register Circuit - For 
Internal Traffic and Trouble 

Registers - SD-65744-01. 

(d) Dial Conference Circuit - SD-65745-01. 

(e) Junctor Circuit - SD-65750-01. 

(f) Two-Way Central Office TI'\1.nk. C1.rouit -
SD-65752-01. 

(g) Attendant Trunk Circuit - SD-65753-0l, 

(h) Busy-Tone Trunk Circuit - SD-65754-01. 

(i) Dial Repeating Type Tie Trunk 
Circuits - SD-65755-01, SD-65718-01. 

SD-65535-01 (typical). 

(J) Dial Lo~ Line Circuit - SD-66o60-0l 
(typical J. 

(k) Loudspeaker Paging Trunk Circuit -
SD-65747-01. 

(1) Cordless Position Circuit -
SD-65751-01, SD-65757-01. 

{m) Ringdown Tie Trunk Circuit -
SD-65756-01. 

(n) 3A Code Call Circuit - SD-66610-01. 

(o) Recorded Telephone Dictation Trunk -
SD-65788-01 .. 

(p) Message Waiting Service Key, 
Interrupter, and Power Supply 

Circuit - SD-65784-0l. 

(q) Busy Verification Auxiliary Trunk 
Circuit - SD-66911-01. 

(r) Station Dial Transfer Trunk Circuit 
with Add-On Conference - SD-66921-01. 

( s) .Station Dial 'rransfer Contruller 
Circuit - SD-66909-01. 

(t) Aux111;;ry Position Cir•cu1t -
SD-66910-01. 

(u) Dial Conference Trunk Circuit -
Station Controlled - SD-66902-01. 

(v) Dial Conference Trunk Circuit -
Attendant Controlled - SD-66908-01. 

(w) Traffic Register Circuit - For 
External Traffic and Trouble 

Registers - SD-5E010-0l. 

(x) Station Message Register Pulse 
and Surcharge Circuit - SD-5E021-0l. 

(y) Message Register Circuit - SD-65852-01. 

(z) Inward Restriction Circuit -
SD-5E003-01. 

(aa) Interface Trunk Circuit - SD-66926-01. 

(ab) Tie Trunk Access Circuit -
SD-1E052-0l or SD-1E034-0l. 

(ac) 608D Jack and Lamp Circuit -
SD-65997-01. 

(ad) 552A, 552B, 552D, 552E, 605A, 607A, 
. (>07B, or 608A Jack C1ztcu1t -

so-65176~01. 

(ae) Line or Trunk Access Circuit 
(ground start) - SD-1E045-0l. 

(af) Make Busy and Busy Display Circuit -
SD-5E029-0l. 

(ag) Voltage Reduction Detector Circuit -
SD-5E037-0l. 

(ah) Traffic Measurement System No. lA 
Remote scanner and Encoder Circuit 

Portable Type - SD-3B200-0l. 

tai) Relay Delay Timer - SD-99361-01 

(aj) Trunk Circuit to Central Office -
SD-5E001-0l 

5. MANUFACTURING TEST REQUIREMENTS 

5.01 The line, link, and marker circuit 
shall be capable of performing all 

the functions specified in this circuit 
description and meeting all the requirements 
of the Circuit Requ:l.rements Table. 

6. TAKING EQUIPMENT OUT OF SERVICE 

6.01 Station Lines: A station llne may 
be removed from service by disconnec­

ting lead S from the line hold magnet to the 
marker. All calls directed to that station 

SECTION III 
Page 5 

TCI Library  www.telephonecollectors.info 



; 

·1 
i 

CD-65741-01 ~ ISSUE 9D • SECTION III 

line then will be intercepted. If that 
station line tries to make a call, the 
marker will not find the idle verification 
and will abandon the call. 

6.02 Links: A link may be removed from 
service by insulating the contacts 

of relays LTCA and LTCB, which connect 
the battery through resistor L- to lead 
S of the link. 

6.03 Marker: There is no way in which 
the marker can be taken out of 

service without disrupting all traffic 
through the PBX. Individual relays, 
however, may be tested for adjustment by 
observing the preparation information in 
the Circuit Requirements Table. The ettect 
of the marker operation is noted in those 
tables. 

6.04 Trunks: Instructions for taking 
trunks out of service are given in 

the circuit description applying to the 
specific trunk circuit. 

7. ALARM INFORMATION 

A. Indication 

7.01 A marker alarm relay, in operating, 
will transmit information to the 

alarm, transfer, and test circuit and light 
the associated alarm lamp in the marker cir­
cuit. Except for the time-out alarm condi­
tion, the alarm relay will normally not 
remain operated (unless the trouble condi­
tion remains when the marker releases). 
However, if the same or anr other marker 

SECTION III 
Page 6 

alarm relay operates within the time of the 
next two register usages of the marker, the 
alarm, transfer, and test circuit will close 
a locking path for the marker alarm relay. 
This locking path will remain closed until 
it is opened manually. Any marker alarm 
relay that operates on subsequent marker 
operations before the alarm release key is 
operated will also lock operated. In the 
case or relays TOLA and TOALA, COAL (option 
WT), and XCAL (option WT), the alarm, 
transfer, and test circuit will close the 
locking path immediately, and those relays 
will remain operated. All operated marker 
alarm relays keep their associated alarm 
lamps lit to indicate the part or the 
marker in which trouble was encountered. If 
on the next marker usage after an alarm con­
dition was encoW'ltered, no marker alarm re­
lays operate, the alarm, transfer, and teat 
circuit 'will release the alarm memory and 
res tore to normal. 

B. Action Required 

7.02 When an alarm has been locked in, 
it is not possible to remove the 

marker from service for maintenance 
purposes. In general, the lighted alarm 
lamps should be noted and then the alarm 
released manually. If the trouble has 
cleared itself, no alarm lan;>s will 
relight on subsequent calls. It the 
alarm lamp or lamps do relight, the 
circuits of the marker involved aa 
indicated by the lighted l~s ehould 
be observed to see it any l'ela, or 
relays are out or step with the other 
of a pair. Th• rault:v relqs ca be 
tee tH in accordance with the Circuit 
Requirements Table. 
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SECTION I"! - RE/iS'JNS r.·o~ kl::I~3::;:.;s 

Change<i and Added l<'unct lcn.:; 

A.l Provision 13 rnade to add up to a~x 
additional outgoing rme-way central 

office trunk::;. 

fl. Changes in App::u·atus 

B.l Added 

INT relay, AK6, UC option, FS4, App 
F1g. 4 

ATB relay, 1/2 AK6, UC option, FS4, 
App Fig. 4. 

IN& relay, AF''.il5, UC option, PS5, 
App Fig. 4 

Ul diode, 41161?, UC option, FS5, App 
Fig. 4 

U4A diode, l146F, UC option, FS5, 
App Fig. 4 

U9 diode, 4ll6F, UC ,)pt1on, FS5, App 
Fig. 4 

INTl diode, 446F, UC option, FS4, 
App Fig. 4 

1NT2 diode, IJ46F, UC option, FS4, 
App Fig. 4 

TK8 diode, 446F, UC option, FS4, 
App Fig. 4 

ATBl diode, h~6F, UC option, FS4, 
App Fig. 11 

til::LL 'l'ELEPHONE LABOHATOHU:S, INCORPOHATED 

DEr'l' "3221-WVS-HU' 

l"·:~1 ~:.~ c!.:. ·:, ~[~, .·.1.1:;:_;, : ~; o:;ti·Jn, FS ti, 
Ap~1 ~,if£. L.: 

U'.! d! Od<o!, 446:<', ·_:[... opi;ion, FS5, App 
Pig. 11 

U7 diode, 1411,)F, !JE option, PS5, 
App Fig. 4 

U6 diode, 4l16F, UF option, FS5, 
Apr, Pig. 4 

li5 dl ode, ll46F, UG optionn, FS5, App 
F1g. 4 

•Jlj diode, l146F, UH option, FS5, 
App Pig. 4 

D. Descrlpt!on c·f Changes 

D. :i 'l'he apparatus and option indexes are 
changed. 

D.2 Options UB, Ul, UJ, UK, UL, and UM a.re 
designated and rated Standard. 

D.3 Options UC, UD, us. UP, UG, and UH are 
added and rated A&M Only. 

D.4 The co~necting information for leads 
T2, h~, and S2 of the universal line 

circuit !s changed to add reference to out­
going cen~ral office trunks. 

D. 5 Cil•cuit Notes 102 and 101: are revised 
to reflect Issue 46D. 

D.6 Circuit Note 131, 132, 324, 325, and 326 
are added. 

SECTION IV 
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CIRCUIT DESCRIP'l'IOR CD-6.S742·01 
ISSUE l4J> 

APPBIDIX lD 
DWO ISSUE 31D 

PBX SYSW~ 
NO. 7S6A 

DIAL PULSE REGISTER CIRCUIT 

OHAIOES 

A. Changed and Added Punotiom 

A.l The dial pulse register cil'Ouit 1• 
modified to function v~th the Traffic 

lnlasurement System Ro. lA Remote Scanner 
Ciiocuit. 

D. Descioiption of Changes 

D.l Option XZ is added and ioated Standaiod 
to provide a new TU(R-) lead for connec­

tion to the TMS Remote Scanneio. 

D.2 On sheet Al, the Sheet Index ia bioought 
up-to-date. 

D.3 On sheet A2, the TMS Remote Scanneio 
lead TU(R-) is added to the Lead Index 

and option XZ is added to the Option Index. 

D.4 On sheet BJ, contacts 1,10 and windings 
lL,U of relay SW aioe inteiocbanged to 

ioead 10,l and U, lL respectivel7, to indicate 
propeio coordination with options XL and XM. 

D.S On sheet Dl, Ciiocuit Note 104 is re­
vised to reflect changes in this issue. 

D.6 On the E sheets the sequence charts 
are modified to reflect the addition 

ot option XZ. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5122HW-SHA-WEA 
DEPT 5331-SGS 

P. Chan.gee in CD Sections 

F.l In SECTION II - DETAILED DBSCRIPTIOR 
change 1.o7 to read aa toiiova: 

Rela7 SR opeioated: 
(g) extends ground over lead TU(R-) to 

the TMS Remote Scanner. 

F.2 In SECTION II - DETAILED DESCRIPTIOK 
change 7.o2 to ioead as follows: 

Relay SR rel~ased: 
(g) remores ground from lead TU(R-) to 

the TMS Remote Scanner. 

F.3 In SECTIOR II - DETAILED DESCRIPTION 
change 7.06 to read as roiiova: 

Rela7 DC releases rela7 L. Relay L ioe­
leases relay SR. Relay SR releases rela7 
ON, both register hold magnets in the maiok­
er and removes ground from lead TU(R-) to 
the TMS Remote Scanner. · 

In SECTION III - REFERENCE DATA 
3. PoficTIONS, add: 

3.23 To provide for operation of the regis­
ter with the Traffic Measuioement S7s­

tem No. lA Remote Scanner. 

F.5 In SECTION III - REFERENCE DATA 
4. co#NECTfld ctRcutTs, add the fol­

lowing to paragioaph 4.o!: 
(m) Traffic Measurement S7stem No. lA 

Remote Scanner and Encoder Circuit 
Portable TJ'pe - SD-38200-01. 

Piointed in U.S.A. 
Page 1 
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CIRrUIT DESCRIPTION 

PBX SYSTEMS 
NO. 756A 

~:·: ·;. 

CD-65742-01 
ISSUE 14D 

DWG ISSUE 30D 

DIAL PULSE REGISTER CIRCUIT 

TABLE OF CONTENTS 

SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT. 

2. GENERAL METHOD OF OPERATION 

SECTIOI·! II - DETAILEB DESCRIPTION 

1. REGISTER SEIZURE. 

A. Register Selection. 
B. Registeration of Class. 
C. Di&l Tone Connection Established 

(SCl) . 

2. DIAL PULSE COUNTING AND 
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SECTION I - GENERAL DESCRIPTION 

, Pl'RPOSE OF CIRCUIT 

1.01 The dial pulse register functions 
~s a dial pulse counter and digit 

and class information store on all calls 
passing within the PBX. It is not opera­
tive on outgoing central office calls 
after the central office has been engaged. 

1.02 When either a station or a trunk 
originates a call into the PBX, the 

marker selects and connects an idle dial 
pulse register to it. The register re­
ceives and stores the originating line or 
trunk class information from the marker 
and then transmits dial tone to the line 
or trunk. After dialing is completed, the 
register engages the marker to terminate 
the call and transmits the information 
needed to establish a connection tc the 
called station or trunk to the marker. 
When the connection has been established~ 
the marker releases the register. 

1.03 If the marker finds the busy tone 
trunk busy when trying to complete a 

call to it, it notifies the register to. 
return the busy tone to the calling line. 

1.04 The register allows from 8 to 16 
seconds after seizure during which 

dialing must be completed. If dialing is 
not completed in this time, the register 
signals the marker to route this call to 
an attendant trunk. 

1.05 The register is arranged to receive 
either dial pulses, direct station 

selection key signals, or the output of a 
TOUCH-TONE calling receiving circuit. 

1.06 The dial pulse register functions to 
receive units and tens information 

from a direct station selection console 
key and transmit this information to the 
marker in the regular manner. 

1.07 When a station is provided with the 
necessary auxiliary equipment, the 

dial pulse register functions to receive 
units and tens information from a direct 
station selection key in the telset. This 
information is transmitted to the marker in 
the regular manner. 

1.08 The dial pulse register may be 
arranged for connecting to certain 

station lines by dialing a single digit. 
The proper tens digit is dialed, and after 
a timed interval of 3 seconds, the digit 0 
is automatically set up in the register 
with a 2-digit code being transmitted to 
the marker in the regular manner. 

1.09 A single digit code may be used for 
a trunk to the toll operator. When 

the single digit is dialed and a timer 
operates, the register functions to set 

up a 2-digit code, which when transmitted 
to the marker, causes the marker to connect 
to a central office trunk that has been 
connected to the toll switchboard. 

1.10 The dial pulse register circuit is 
arranged to function with the make 

busy and busy display circuit. 

2. GENERAL METHOD OF OPERATION 

2.01 When the receiver is lifted off-hook 
at a station, or a trunk circuit 

requests inward PBX service, the respective 
line or trunk tens relay in the marker 
operates. This operation sets off a train 
of events that result in the :r:arker con­
necting the line through an idle link to 
an idle register. · 

2.02 Ac soon as the class identity of the 
calling circuit is known, after the 

register has been allotted, the marker 
transmits originating class information 
which is stored in the register for use 
when dialing is completed. The following 
classes of service exist: · 

(a) Restricte.d Line or Dial Repeati!'ll 
Tie Trunk: Ai! restricted !lries 

are restricted from central office 
trunks, and may or may not be restricted 
from dial repeating tie trunks. 

(b) Restrict~d Central Office Trunks 
and Rirfdown Tie Ti'Uriks: All . 

central o~ce and r!ngaOlltn tie trunks 
are restrictecl from other central office 
and ringdown tie trunks and may or may 
not be restricted from dial re~eating 
tie trunks. 

(c) Nonrestricted Central Office Trunks 
and Rlrf down Tie Trunks : Al! 

central o~ce and r!ngdown tie trunks 
are permitted access to other central 
office trunks, ringdown tie trunks, and 
dial repeating tie trunks. 

(d) Toll Denied Line or Dial Repeatinf 
'l'!e TrUriks: The fine or trunk can 

dial lntraiocaf central office and 
extended area central office calls but 
not toll calls. 

(e) Toll Allowed Line or Dial Rekeating 
Tie T'i'Urik: The fine or trun can 

dial all calls. 

2.03 When the register hold magnet closes 
the tip, ring, ancl sleeve of the line 

through to the register, the register off­
normal relay operates. The off-normal re­
lay furnishes holding battery and ground 
for most of the register and closes the 
dial tone path to the calling line. 'Ibis 
cormection is known as the di~l tone con­
nection and is an indication that dialing 
may proceed. 

SECTIOll I 
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2.04 The dill.l-pulse register is arranged 
to re.c-ei ve i .. or 2-d1-g1 t codes for 

station lines, ringdoWn tie trunks, mis­
cellaneous trunks, or central office t:runks, 
and a 1-digit code for attendant trunks or 
long distance frunks. 

2.05 Access to trunli.: code 8- :may be re-
stricted or nonrestricted without 

regard to the ~ee~s t<o ~he central ot'fice 
code. Thus _a line ·may be restricted from 
both codes 8. and 9- ,. or .it may be restrict­
ed from code- 9-'oniy. 

2.06 After the cali1ng line dials the one 
or two digits required for identif1• 

cation- of the called line, the register 
recogni,es dial completion ap.d engages 
the marker for termination of the call. 

2.07 The digit steering relays determine 
when the tens and units digits have 

been registered; the tens digit being 
stored in the TD register relays and the 
units digit in the pulse counter and the 
UD register relays. · 

2.o8 If a l-d1git central office trunk 
_ ~C?~!! 1s provided and a--~ _or o is · 

dialed, -the steer'lng circuit J!!Et~O&n1.zes 
that only one digit will be dialed,-·and 
therefore engag-es the ma:.:-ker to eitlier a 
central office or attendant trunk 'to com­
plete the call. If a restricted line dials 
codes 8;.. or 9.. ('Co~e -a~ ):t!1NE re•tdcted) 
or shou1d an uneq~1p~d code ~- dialed. the 
call-Will be diverted to an attendant tl'Uillt. 
If ·code B 1.·s used for _ long 'dUtance 11 a c.ode 
8 w11l be t~sllited i!ito a 2-digit code 
90. With single digit dialing, any ten• 
dig11: s0 a.rrmged will be translated into· 
a 2-digit code by the addition of a zero. 

~ .. 

SJCTIOll -~­
-~e :.2 

2.09 The number dialed determines the 
terminating class of call, which 

directs the marker in its method of call 
completion. '!'here are two terminating 
classe~ of calls: 

(a) Junctor Class - Calls which require 
a junctor. 

(b) Trunk Class - Calls which do not 
require a ~unctor. 

2.10 When the digit registration is 
ccmpleted and the marker engaged, 

the register transmits the class infor­
mation and the called number data to the 
marker. 

2.ll When a dial tone call is established, 
the register memory hold magnet in 

the marker remembers which link was used 
for the connection from the calling line· 
to the register, so that the same link can 
be reused when the call is later terminated 
via a junctor or a trunk. 

2.12 A~er the marker performs its func-
tioos in terminating the call, 1t 

transmits a release signal to the register. 
The register then opens the tip, _ring, and 
sleeve connectione to the· link, restores to 
normal, makes itself available to the marker 
for reseizure, and releases the regi~ter 
work and memory hold magnets. 

2. l.3 I.f the marker encounters a busy 
condition and t~e busy tone trunk is 

also busy, it signals the register _to 
transm_1 t busy tone to the calling line. 
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:·- DESCRIPTION 

........ _ .. _··_:.~~1 ~::EIZURE 

·''er: 'l register is idle, battery 
·:; ~ g:ccu..rid through break contacts of 

.: ~J.·;/ .:~, operate the associated register 
. ·: L·::.t.:-:- rehy in the marker. Operation 

·::·,-= all:.:tter relay prepares an operating 
:·er the register hold magnets and the 

· "-'''° i:elay.1. In the process of link sel-
. _:_.:;~1. ~:-,e :•;arker operates the register 

·:·-. ~.5 ::. s.gnets. 

B. Registration of Class 

1.02 As soon as the class and originating 
line selection circuits have operated 

in the marker, an operate path for the . 
class relays in the register is established 
through the make contacts of the register 
allotter relay in the marker. The following 
is a tabulation of class conditions that 
can exist for incoming calls to the re­
gister. 

Class Relays Operated 

None 

TT 

TLD 
T'L' & TLD 

TLA & TLD 

TT, TLA & TLD 

COT 

COT, TLA & TLD 

Originating Class 
of Service 

Restricted Station, 
or an Attendant 
Trunk 

Restricted Dial 
Repeating Tie 
'l'runk 

Toll Denied Station 
Toll Denied Dial 
Repeating Tie 
Trunk 

Toll Allowed 
Station 

Toll Allowed Dial 
Repeating Tie 
Trunk 

Restricted In­
coming Central 
Office or Ring­
down Tie Trunk 

Nonrestricted In­
coming Central 
Office or Ring­
down Tie Trunk 

1.03 These class relays operate on 
signals from the marker and hold 

through their own contacts to off-normal 
battery. 

C. Dial Tone Connection Established (SCl) 

1. 04 While the originating class infor-
mation is being transmitted to the 

register from the marker, the marker is 
selecting an idle link. When the select 
magnet.timing relays operate in the marker, 
the register work nnd memory hold magnets 
'f'H'..i-tl :end TllM-9 operate. 

1.05 Operation of hold magnet 'fHM-9 pre-
pares paths in the marker that are 

used when the marker terminates the call, 
and also prepares a holding path far relays 
RRL (A, B). 

1.06 Operation of hold magnet THM-8 closes 
register leads T, R and S to the 

calling line circuit via a link in the 
marker. The tip and ring closure operates 
relay L in series with the tone coil 
(FSl). Relay L operated, operates relay SR. 

1.07 Relsy SR operated: 

(a) Operates relay 011. 

(b) Connects resistance ground (resistor 
S) to lead S toward the marker to hold 

the station hold magnet operated. 

(c) Grounds lead RHM toward the marker 
to provide a holding ground for hold 

magnets THM-8 and THM-9. 

(d) Removes ground from lead RHM toward 
the make busy and busy display cir­

cuit, lighting the register busy lamp. 

(e) Prepares an operating path for pulse 
counting relay Pl. 

(f) Prepares an operating path for relay 
AC-

(g )I Lights tt.e all registers busy lamp 
at the attendants console (if direct 

station selection by the attendant feature 
is provided and if the other register is 
in use). 

1.08 Relay ON operated: 

(a) Completes a path to supply dial tone 
to the calling station via trans­

former TN. 

(b) Prepares operate and holding paths 
for relays DC, PU, R..~L (A, B), STR, 

UD and pulse counting relays. 

; (c) Connects battery to lead PR (option ZE) 

(d) Provides an operating path for relay 
RA. 

(e) Prepares operate and holding paths 
for relays TD- and UD-. 

(f) Prepares holding paths for relays BY, 
OT, OTA, TMO & TR. 

(g) Opens ~he operate path of the re-
gister allotter relay in the rr.arker 

by removin~ battery and ground from leads 
O~B and ONq. respectively, thus preventing 
t e marker 'from selecting the same re-
g ster for the next coll. 

I 

I 

;·:EC:'l'J l)H lI 
1 ·1J.:,:,u l 
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1.09 NOTE: Relays operated: L, SR and ON. 

2. !JIAL PULSE COUNTING AND REGISTRATION 

A. General 

2.01 For an.v digit, a train of pulses con-
sisting of one to ten equally spaced 

moment:-i.r.v line openings is generated by the 
dial on the calling line. The number of 
opens correr.ponds to the:: number dirtled, one 
for the number 1, two for the number 2, etc. 
Between these trains of pulses there is an 
interdigital interval during which the line 
remains closed. · 

2.02 The pulsing relay L responds to these 
pulses and the counting circuit 

counts the number of pulses in each digit. 
In the interdigital time, the tens digits 
information is transferred to the tens 
digit register and the counting relays are 
released preparing the circuit for receipt 
cf the units digit. The units digit is 
counted and registered by the pulse 
counter relays. 

B. Pulsing Relay (FSl) 

2.03 Relay L is a magnetically biased 
polarized mercury contact relay 

with three windings. The primary winding 
is in series with the customers line and 
dial contacts and operates the relay on 
line closure. 

2.04 When relay L operates, its contact 
furnishes ground to the secondary 

winding which is poled oppositely to the 
primary winding. This opposition of ampere 
turns, when the relay is operated, tends to 
aid the release of the relay when the 
primary winding is opened. 

2.05 The tertiary winding acts as a pulse 
aiding winding. The winding is wired 

in series with the pulse helping capacitor 
PH and a make contact of relay L. When 
relay L operates, its operated contact 
closes ground to capacitor PH which charges 
through the tertiary winding, causing an 
instantaneous current in a direction to 
hold relay L operated. As the capacitor 
charges, the current is reducing until, 
when fully charged, it is zero at which 
time the other windings have full control. 

2.06 ~elay L releases when the circuit 
cf the primary winding is opened. 

Capacitr:.r PH discharges through the winding 
of relay SR. This discharge current flows 
through the tertiary winding and is .such 
a direction as to hold relay L released. 

2.07 The tertiary winding and capacitor 
PH thus act to insure that once 

relay L operates it will remain operated 
for a definite minimum time, and that once 
it releases it will remain released for a 
definite minimum time. This pulse correcting 

SECTION II 
Page 2 

action permits longer maximum loops to be 
used than would otherwise be possible. 

2.08 Capacitor LW and resistor LW are 
connected to the line side of the 

primary winding of relay L to prevent the 
premature release of the relay when dialing 
over a line which has high capacity ringing 
bridges. On e~ch open pulse on these lines, 
the line current momentarily dips and then 
increuses an the bridged capacitor charges 
in sE~ies with the inductive ringer. Capa­
citor 1 LW holds relay Lover the dip in 
line current. 

2.09 Capacitor LW and resistor LW also 
prevent a false momentary release 

of relay L which may otherwise occur if a 
retard coil holding bridge in the attendants 
console is reinserted in loop at the end 
of each dialed digit. 

C. Supervisory Control (FSl) 

2.10 Relay SR is under control of relay 
L. Relay SR remains operated when 

relay L releases during dial pulses. Re­
lay SR will release when the calling line 
disconnects before completion of dialing, 
when register time out occurs, or when 
the register is dismissed by the marker 
after completion of dialing. 

2.11 Relay RA operates when rel&y L re-
leases. It is made slow release by 

short circuiting its secondary winding 
through its own make contact. It operates 
on the first dial pulse open and remains 
operated until the interdigital interval 
at which time relay L is held operated 
and relay RA releases. When it releases, 
it causes the digit register relays and 
the digit steering relays to function. 

D. Dial Pulse Counting (FS2) 

2.12 The pulse counting circuit consists 
of relays Pl to P5 and P2A. Relays 

Pl to P5 count the number of dial pulses 
received for each digit. The sequence of 
operation of these relays is shown in 
SC26. The table below shows which of these 
relays remain operated after each digit. 

Difiit Dialed Rela,}'.:S Remaininfi Ol;!erated 

1 Pl, P2 
2 P3 

~ Pl, P2, P3, P4 
P3, P4 

5 Pl, P2, P4 
6 P4, P5 
7 Pl, P2, P4, P5 
8 P3, P4, P5 
9 Pl, P2, P3, P5 
0 P3, P5 
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c:·. 13 -:'!-:e 'l.UXiliary counting relay P2A 
ocerates at the start of the second 

pulse cf the first digit. Its functions 
incl~de removing dial tone from the calling 
l i.ne _. :md preventing the registration of 
':'.'1··2 li:: . .:1vi.r_v digits which may be caused 
r,; i'u:~.~·lin€, the switchhook di"1ling a one 
a~' th>:: :::·:.rst digit. 

E. Digit Steering and Registration 

2.14 The digit steering circuit functions 
to connect the output of the pulse 

counting relays to the proper digit re­
gister relays. If advances successively 
as each digit is recorded. 7he steering 
relays are under control of the register 
advance relay RA. 

2.15 At the end of the last pulse of the 
tens digit, relay RA releases and 

causes the operation of relays SW and 
TD3. Relay TD3 operated locks to off-normal 
ground under control of relays TMO, ON 
and RRL-, and grounds lead T3 to the line, 
link and marker circuit. 

2.16 Relay SW operated: 

(a) Releases relays Pl, P2, P3 and P4. 

(b) Operates relay STR. 

2.17 Relay STR operated: 

(a) Locks under control of relay ON 

(b) Prepares the operating paths for 
relays UD-. 

2.18 Relay L follows the dial pulses of 
the units digit and, when at normal, 

operates relays Pl and RA. Relays Pl and 
RA operate on the first pulse. 

2.19 Relay RA operated: 

(a) Operates relay UD. 

(b) Releases relay SW (if relay PU is 
not operated). 

2.20 Relay UD operated: 

(a! Locks under control of relay ON. 

tb) Prepares an operating path for relay 
DC. 

(c) Prepares a holding paths for relays 
P- when relay RA releases. 

2.21 At the end of the last pulse of the 
units digit_. relay L reoperates. 

Relay L operated, operates relay P-, and 
slow releases relay RA. 

2. ?2 Re l::y RA re leased: 

(··) ''f"·T"itc•s relay llD-. 

(b) Operates relay DC. 

2.23 Relay DC operated: 

• 

(a) ReleaGes relay PU (if operated}. 

{b) Connects battery to leads JTA, JTB 
and DC (2, 4) toward the marker. 

(c) Grounds lead DC (1, 3) toward the 
marker. 

2.24 The marker'now functions to terminate 
the call. 

F. Intercept of Tens Digit 6 and 7 or 8 
Calls - Options Z, W (SC 9) 

2.25 Option Z provides for routing tens 
digit 6 and 7 calls to the attendant 

on an intercept basis and is furnished when 
the PBX is equipped with only 40 lines. 

2.26 Option W provides fer routing tens 
digit 8 calls to the ~ttendant en an 

intercept basis and is furnished ;rhen the 
PBX is not equipped with circuits using 
codes beginning with 8. 

2.27 At the end of the last pulse of the 
tens digit·6, 7 or 8, relay L re­

operates, slow releasing relay RA, and 
operating or/and releasing the appropriate 
P- relay( s). 

2.28 Relay RA released: 

(a) Operates relay TD (6,7,8). 

(b) Operates relay SW. 

2.29 Relay SW operated, operates relay 
STR, and releases relays P-. Relay 

TD- operated, starts the timer, operates 
relay OT, grounds its associated- tens 
lead T- to the marker, and extends ground 
over lead TO toward the marker. 

2.30 Relay OT operated: 

(a) Locks under control of relay ON. 

(b) Operates relay UD. 

(c) Operates relays UDl and UD4. 

(d) Transfers lead DC (2,4) from leads 
JTA and JTB to leads RCTA and RCTB. 

(e) Releases relay SW (if relay PU is not 
operated). 

2.31 Relays UDl and UD4 operated: 

(a) Connect ground to their associated units 
leads Ul and U4 towar~ the marker. 

( lJ) Oper11. tf" re lay SW. 

::1·:r:·rv1t1 Tr 
1•:1,µ;•: 3 
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2.32 Relay UD operated: 

(a) Lo:::kc under control of relay ON. 

(b) 0per~te3 relay DC. 

2.33 Relay DC operated: 

(a) Releases relay PU (if operated). 

(b) Releases rela.y SW (if relay PU is 
not operated). 

( c) Stops PS & PD timing. 

(d) Grounds lead DC 
marker. 

(1.3) toward the 

(e) Connects battery to leads RCTA, RCTB 
and DC (2,4) toward the marker. 

2.34 The marker functions to complete the 
call to an attendant trunk on an 

intercept basis, and releases the register. .. 
G. -Restricted Station or Dial Reaeating 

Tie Trunk Denied Access to Co e 8 or 9 
calis (Sc jo) 

Code 8 Trunk.Call - Option Y 

2.35 option Y provides for routing tens 
digit 8 calls to the attendant on an 

intercept basis for a call originated by a 
restricted station or a restricted dial 
repeating tie trunk. 

2.36 At the end of the last pulse of the 
tens digit 8, relay L re-operates, 

slow releasing relay RA, and releasing 
relay P2. Following operation is the 
same as described in sections 2.28 through 

1 2.34. 

~ C-::1~ ~ :-~·.;.::!: ':s.11 

t 2. 37 At; the end of the last pulse of the I tens digit 9, relay L re-operates, 
slow releasing relay RA, and operating 

·relay P2. Relay P2 operated, releases 
reiay P4. Following operation is similar 
to that described for intercept of tens 
digit 8 except when relay RA releases it 
operates relay TD9 instead of relay TD8 
since digit 9 is dialed. Relay TD9 operated, 
operates relay OT and extends ground over 
lead TO to the r:,<irker. R-egister action 
proceed3 l'l-S described fc.ir intercept of t.ens 
d.igit r,, 7 'lnd 8 c<ills 1;.s described in 
section ?F. 

2.38 NOTE: Relay TLD ic not operated 
when a restricted station or a re­

stricted dial repeating tie trunk seizes 
the register. 

H. Restricted Station or Dial Repeating Tie 
Trunk Provided Access to Code 8 - Option 
! ( sc 8, sc 15 ) 

2.39 Option X is furnished when a restricted 
station or a restricted dial repe~ting 

·SECt'ION II 
Page 4 

tie trunk.Laa.allowed access to codct: lH'i'.in­
ning wiUa~ Stations and dial repcr~tlrw 
tie trWJa,Mliat are not restricted are 
allowed'lllSllll'SS at all times. Option X pro­
videfl Ft -,.;eh through relay TD8 operated to 
operate relay TR and extends ground to the 
marker over lead T8. 

2.40 Relay TR locks operated and prei:;ares 
a path to signal the marker over 

leads RCTA and RCTB to establish a trunk 
class call connection in place of a junctor 
class call connection. The units digit .is 
counted and registered; and the register 
functions to complete to the marker. 

I. Toll Denied Station to Central Office or 
Ringdown Tie 1'rUrik caii - Option v or 
T provided (SC 7) 

2.41 The register may be arranged for one 
digit (option V) or two digit (option 

T) access to code 9 central office trunks 
or code 9 incoming ringdown tie trunks • 

2.42 Option V provides one digit access 
to code 9 trunks. When a nonrestricted 

station or dial repeating tie trunk dials 
9, the register functions to operate relay 
TD9. With relay TLD operated, relay '1'D9 
operates relay OTA, and extends a ground over 
lead T9 toward the marker. Relay OTA operated, 
locks under control of relay SR, and operates 
relay OT. 

2.43 Relay OT operated: 

(a) Locks under control of relay ON. 
(b) Operates relays UD, and UD4. 

(c) Prepares a path to connect batt~:-.:: to 
leads RCTA and RCTB to signal the 

marker for establishing a t!'Unk class call 
connection. 

(d) Opens the paths to the marker via 
leads JTA and J'l'R that are used to 

signal the marker to establish a junctor 
clacis call connection. 

2.44 Relay UD operated locks under control 
of relay ON, and operates relay DC. 

Relay UD4 operated, grounds its associated 
lead u4 toward the marker, and prepares 
paths used to signal the marker to func­
tion and seize an idle central office trunk. 

2.45 Relay DC operated: 

(a) Releases relay PU (if operated). 

(b) Releasefl relay SW (if relay PU is not 
operrJted). 

(c) Stops PS & PD timing. 
(d) Grounds lead DC(l,3) toward the marker. 

(e) Connects battery to leads RCTA, RCTB 
and DC(2,4) toward the marker. 

) 

) 

I 
·----- - ___ __. 
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2.1.i(. The rw•rker functions to complete the 
~all !.r> H central Office trunk and 

releases the regieter. 

';>.li7 Option T provides two digit access 
to corle ') trunkR. Wlth option T, 

relay TD9 operRtes relay TH in place of 
relay OTA. R"l·"Y •rR locks operated under 
control of relay ON, and prepares a p~th 
to signal the marker to establish a trunk 
class call connection in place of a Junctor 
class call connection. '!'he units digit is 
counted and registered; and the register 
functions to complete to the marker. The 
marker functions to complete the call to 
a central office or ringdown tie trunk, 
and releases the register. 

J. Attendant Trunk Dialed (SC23) 

2.48 When the attendant trunk code O is 
dialed, the slow release of relay RA 

at the end of the tenth dial pulse operates 
relays TDO and SW. Relay TD0 operated, 
operates relay TR. 

2.49 Relay TR operated: 

(a) Locks operated under control ot relay 
ON. 

(b) Extends ground over lead TO toward 
the marker. 

(c) Operates relay OT. 

{d) Prepares operating paths tor relays 
UD5 and UD9. 

2.50 Relay OT operated: 

(a) Locks under ccxitrol ot relay ON. 

(b) Operates relays UD5 and UD9. 

(c) Operates relay UD. 

(d) Releases relay SW (it relay PU is 
not operated). 

2.51 Relays UD5 and UD9 operated, extend 
ground over their associated leads 

U5 and U9 toward the marker, and operate 
relay s~. Relay UD operated, operates 
relay DC. Relay DC operated tunct1ona as 
described in section 2.33 to complet• to 
the marker. 

(as 
the 

K. 
2ia•• ot service ( • sc131 

?.5'.:\\ option .J provides for nonrestricted 
incoming central 01·ncc trunk calls 

or im~ornin11. rln1~cJown til! t.rwik c11lln. 
Wi t.h t.hi~: op1.1vn, J.nco1nl 11:'. •~:i I I. cr1n II•: 

completed to central office trunks on a 
toll allowed basis and t~ ringdown tie 
trunks. Incoming calls from central office 
trunks or ringdown tie trunks can also b~ 
completed to code 8 trunks. The marker 
operates relay COT when establishing a dial 
tone connection to the central office or 
ringdown tie trunk. Relay COT operates 
relay TLA. Relay TI.A operates relay TLD. 
Relays TLA and TLD operated provide the 
above class of service. 

2.54 When option J ls not provided, central 
ottice trunks and ringdown tie trunks 

are restricted in regard to the completion 
ot incoming calls by the attendant. Code 
9 calls are routed to intercept. Code 8 
calls are completed if option X is provided, 
or routed to intercept it option Y is pro­
vided. The register functions as pre­
viously described for restricted and non­
restrlcted stations. 

2.55 Option YP prevents the transient 
current generated by the battery and 

ground reversal signal sent via l~ad T 
and R to the central otfice trunk circuit 
trom causing an error in the units digit 
stored in the register when the attendant 
extends in incoming central oftice call to 
a PBX station. 

L. Tens and Units D1a1t Register (SCl) 

2.56 Register relay units TD and UD con-
sist ot t1ve dry reed relays each 

enclosed in a sealed container. Each 
relay consists ot an operating coil sur­
rounding two dry reed switches. one ot 
these switches pertonns the function of 
holding the relay operated and the other acts 
as a load contact. One aide of each coil 
is wired internally to one aide of its 
respective holding contact. The load con­
tact pair, one aide ot the holding contact, 
and the winding pairs are all brought out 
on individual termln&ls which have appear­
ances on both front and back sides ot the 
container. Por ease or wiring, three sets 
ot these terminals are strapped internally. 

M. Preliminary PUlses 

2,57 Since the number l is not assigned 
as a tens digit and since means tor 

eliminating single pulses due to accident&! 
moaentary line opens must be provided, the 
pulsing circuit is d••igned to retuae reg­
istration ot the tens digit l. Relay !'2A 
accomplishes this task by keeping the intor­
mation ground path tor relay TI: ouen until 
it operates, and by not providing.the 
locking ground path tor relays Pl and P2 
when relay RA restores to normal. Relay 
P2A remaining inoperative also maintains 
the dilll tone output to the c1tll1ne line. 

, :t-:i :'I' I I Ill ( J 
I·:, I'.'· '; 
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'. DlRl~l''I' s·rA'rION SELECTION 

A. Attcndnnt Direct Station Selection 

™ 
3.01 With direct station selection, the 

~ttendant m11.v enter a call into the 
PRX over an tlttentl,ll\t trunk or complete a 
call into the PBX from 'A central office, 
long distance, or ringdown tie trunk. 

3.02 The attendants direct station sel-
ection keys are located at the attend­

ants console. A maximum of two consoles 
may be provided, but at any time only one 
may be in use. Relays POSl and POS2 pre­
vent interference if the direct station 
selection keys at th£ console not in use 
are operated. The cordless position cir­
cuit operates only relay POSl or POS2 
corre.spcnding to the console in use. 

/ 
3.03 When the attendant depresses a direct 

station selection key, ground is con­
nected to lead Hl. Relay POSl or POS2 
operated completes a p"th between leads 
Hl and HA to signal the cordless position 
circuit that the attendant has operated a 
direct station selection key. ·Gx-ound on 
lead ff.II. results in the same function as 
when the hold key 11.t the attendants console 
is 111omentarily operated to initiate a re­
quest tor a dial tone connection to a cent­
ral oti1ce o~ ringdown tie trunk. 

3.04 Marker relay TRCO or TRCl o~erates 
when an attendant trunk, ringdown 

tie trWlk, long distance trunk, or central 
office trunk initiates a request tor ~ial 
tone. The marker re~ister allotter relays 
RAO- or RAl- detel'lll.ine the register to be · 
use~ for the dial tone corinection, operate 
relay COT, and possibly operate relays 
TI.A. II TLD. It.arker relays ll.G(A,B) operate 
when the marker functions to establish the 
dial tone connection, and with rf'llay TRC­
and RA-- prepares a p~th to operate relay 
AC ~n the rftgister the marker selects. 
The 111arker c~pletes the c0N1ection through 
a link and relay L op!!rates ovPr the path 
completed by leads T and R. Relay L oper­
ated, operates relay sn. 

Relay SR operated: 

Operates relays m1 and AC-. 

3.05 

(a) 

(b) Removes ground from lead ~ toward 
the make busy and busy displa,y cir­

cuit. 

(c) Extends ground over lead RHM toward 
the 11'.arker. 

(d) Connftcts resistance ground (resistor 
S) to lead S toward the marker. 

(e) L1ghtn the all registers lamp at the 
atten~.ants console via lead ARB (if 

the other regis~er is in use). 

SECTJ:ON II 
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i 
3. 06 · Rehy ON operl\tcil: 

(n) Prepnrcu ''}1'.!rute nm.I h11l1Un1~ l':il.h:: 
tor rel:iyo Pll, lll.>, 'l'D-, llU-, Ill', HHLA. 

and RRLB. 

(b) Opens the operate path or the register 
allotter rclnys in the marker by 

removing battery and ground from leads 
ONB and ONG, respectively.' 

(c) Starts PS & PD timing. 

3.07 Relay AC- opere~ed: 

(a) Operates relay UD v~a lead HAl. 

(b) Operates one of the TD2 to TD8 relays. 

(c) Operates one of the UDO to UD9 relays. 

3.08 Relay UD operated: 

(a) Locks under control ot relay ON. 

(b) Operates rela,,y DC. 

3.09 Relay TD- and UD- operate and ground 
their associated leads T- and u- to 

the marker. 

3.10 Relay DC operated: 

(a) Locks operated under control of relays 
RRLA IJ.lld RRLB. 

(b) Holds relay L operated over its 
tertiary winding. 

(c) Connects battery to leads RCTA, RCTB 
and DC(2,4) toward the marker. 

(d) Grounds lead DC(l,3) to the marker. 

(e) Releases rel•Y AC-. 

3.11 NOTE: Relays!operated: COT, ON, SR, 
DC', 01>, POS-, L, TD- and UD-; and 

possibly TLA and TLD. 

3.12 The marker t'un4tions to connect the 
trunk to the called party and releases 

the l!"egieter. . 

3.13 When the attendant originates a call 
vi& an attendant trunk or uaes an at­

tendant trunk for busy verification, the 
action is as described above except that 
relay AC. is operated when the attendant 
depresses a direct ste.tion selection key. 
Relay AC- operates at the time the attendant 
seizes th~ trunk and the diBl tone con­
nection is liUtomaticall!' established. 

.. 

. .-... 
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•· 11•s.cm m.nct 8tat1• lelect1an -. Ll4 ii 
,3.1' lt&U.cm dlnot 1taUon Hlects.cn 

feature nqal.N8 -t tbe awrUJ.&17 
nla,r dnai t tor U..t 1t&Uc:111 •11ct1on 
trcia atat1cna be provlMd. A ataticln ar­
r_.. to aelect otbel' atatlona b¥ direct 
1t.&ilcn Hlecticn obt&W a dial tCIDI can­
nection 1n the normal _.I'. 
3 .15 A DIS. Bf .1•.. oeestKd th. • awc1-

11ar.r l'elq cue ", . \tan '° con-
nect grO\Uld to on• ot 1 · i to ft, one 
ot leads uo to u9, .••u1.--~.t:lfth 
between leads UDl aird • " 

. .. ; ~ 

AU. ne. io, 11 • 12 

4.oi 'l'h• l"elJ•ttr -.t -. ...,..,.d .. that 
1 .· •tatlona 20, 30. L .. ..,.. llb •.. ,9 .. ·• 60 .... TO 

-~be cal.led b.r 41.a. 1~, Crill the *8 
41.pt. Malin& the noniil ~_ didt n­
sult• 1n operat1ng rela,r Ill~ .ad tie cor­
responding TD- rela,r as previo\isl,y des­
cribed. 

IJ.02 Relq TD- operated: 

(•) Locu operated unter coatrol ~~ 
la,rs RRtA and RRLB. 

(b) Ground• it• aaaoe1at•d 19&4 T· to 
the •rker. 

.4~03 Rela¥ SW operate42 

(a) Locks under control or relays ON 
and PU (it operated). 

(b) Releaeea rela.Y( a) P- •. 

(c) Operates rela¥ STR. 

(d) Starts the tiller. 

• 

4.o4 After-a del1.1ed tille, tbe timer ex­
tends ground over lead SD-, operating 

relay SD. 

4.05 Rela,y SD operated: 

(a) Locks under control ot re11.1 Olf. 

( b) Ope• tea re la.Y UDO 

./ 

(c) Operate• relay UD. 

4.06 Rel.a¥ UDO operated. locks under 
cmtrol ot relay Olf, and extends. 

ground over lead UO toward the m~rker. 
Rela1 ut> operated, locks under control or 
rei., C8, and operates relay DC. 

4.07 Rela,r DC oper•ted: 

(a) Holdanla,yl. ope!'&ted over its 
tertiar1 w1bd1ng. 

( b) C<..11nec ta batten. tO leads RC'l'A, RCTB 
111\Cl DC(t1 la) t_.id, the 111arker. 

( c) Grounds lead DC( 1, 3) t1:1 the naal"ker. 

(d) Rel.UH ni.a, PU {lt operated). 

c e) .R9la&aH Nl&¥ S1I (it PU ia not 
operated). 

(t'). Stopa PS 6 PD t1111ng (H SW ls oparal 

4.o8 lt0'.11: 1.i..,.. opented: L, 9, °"• 
1'R; 'fl)-1 }1V1 ~t SD, UD, UDO .nd 

DCJ end Pofflbq '!'LA aM. TLD. . 

la. 09 TM .. ,....., t111ict111M to complete um 
call and releases the register. 

APP. PIG, 5 I IC 9ftl9!: (Mplp 

4 .10 'l'he regia ter •b.Y IJ(: arranged so thr1 t. 
atatlein• 20, 30, ~. 50, f,,fJ and 70 

..., be called bl. dlaline •Ally the. t~ns 
d.lgl t. Dialing the nor1nlll l.~na dii! t 
r .. "1.ta in the correapoodlng TI.i- ,..la.r oper 
ating aa prevloual,r dei'.lcrlb~d. Reb.r t'.D­
lockB operated and ccmnec t.s grr.,•.ara1 ·11• 
isolating diode 8D- "to reU,, SD. Reb7 SJ> 
doe• not operate since transistor T la not · 
conducting. 

4.11 Transistor T 1• a PIPI transistor 
that requires a cu.rrent ot a specitie 

aaount 1n the base for tum on. Translator 
T is ott •lne• liner diode z 18 prevented 
from condW!ting due to the n•t•tive bias 
supplied by resistor RB and relay STR nor­
mal. Neeet1ve batter1 1u~plie~ thr~ugh 
resistor RB hold• ce~aeit-:.r r: ·;!",r,r;::t::1 t.CJ 
full battery volt.a.g~. 

4.12 '1'1e release ot relay RA ~t the end 
ot the tens dlglt ceuses the register 

to tlmct1on to operate rela1 STR. kelay 
S'l"R reaovea negative batter.v rrvm resistor 
RB. 'ft'le voltage across capacitor C 
deacreaaea as the capacitor d1schar~es 
through resistor Rl!: and potentiometer R. 
Zener diode Z starts tc. conduct when 
the ditterence between battery voltage 
and capacit'br voltage exceeds the break.­
down voltage of the zener diode. 

4.13 'Ille base potential starts to r1ee. 
Resiator IC drains ott a fixed amount 

ot current and thereby sets the ainiltuM 
amount of ournnt required t•J turn on 

J 
' . ·~ 
·l 
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transi:trJr 'l' c,vl!r the r1ne• ut bllae t11m 
on currents encountered in this type or 
tranaiator. 'J.'he b&ee became• torvard­
biaeed turning on tr~e1ator T which oper-

. ate• .rei..r SJ>. , 

4.14 'l'h• clitte~nce in tiae between the 
operation of relay S'l'R and the oper-

ation of nla.r SD IU.1 be adJwtted to . 
3 seconds aaaing potentiaaeter R. Capacitor 
c reaaina Clllarged to tull battery vpltap ' 
during the idle state so that it will n­
main properl,y formed. Realetor RP liaite 
tbe cu.rnnt tbroUO diode Z. ancl truisietor 
'l' to a sate vdut. when batte17 11 applied 
to the single di&it dialing timing and 
control circuit. 

4.15 Rel•1 SD cperatea relay UDO and relay 
'!D. R~hy UD operates relay DC, 

and the register tuactione to coap.lete to 
the m•rker. Rdq DC reconnects battery to 
resi~tor RB. Relay SD remains operated 
since the b4tttery 1a 1n11Ut'f1cient to 
cawae trano1ator T to cease CCG4uct1ng. 
Relay SD 1'411181ne 01Mtrated until reia.v TD­
releaeea reaovlQI the oper&Unc ground. 
'!'he earll' mate-br.ak relay contact. 1n 
eerie• 1ir1 th the wt.lldh-s o~ nl., 8D an 

· tor teat P\ll'PO~•· 

__rs.--,$1~1;-DMtf*a11m 8 tor Lani D11-
taiiCi - - !~ . 

4.16 Optlcn Zit pl'Ovldee acce .. to .tile 
ioac '118t.nc• opentor ·v .di•Unc 

th• •illsle d1&it e. Rah,J '1'D8 operated , 
ccnnecu groand to tbe ·tiller (App. PS.C. 10 • 

· U ued) or cannecte around to reJ.a.r SD 
_ .J.Ano...._n.. ; uaed). At.t•r a dela,red tiM 

.___.. re.u., SJ) opera tee 1n the .... unner u 
occuri'-~lng_~~ dipt dialing tor etetlone. 

4.17 Rela,y SD ope.-ated: 

(a) operat;ea · rei., OT. 

(b) Connect• &round to the -l'ker via 
· lqd '19. . . 

(c) ReaovH the croaDcl Uult had been 
applied to the •l'ker via :a.ead 1'8. 

(d) Oper&tes relay UDO. 

( e) Prevents the operation ot other UD­
rele.y1 b¥ opening the operate path• 

provided when rela, OT operates. 

(f) Extends the·m leada troaa central 
office trunks 8 and 9 to the aarker. 

(g) With option XT, extends the U> lead• 
troa central office trunk8 6 and 1 

to the marker. 

(h) Operates rela1 UD. 

,..18 Relay 110 operates rela,r DC, and the 
register 1'unct1cna to complete to 

SIC'l'I(ll II 
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t.hc Mrker. 7be llU'ker estab!1she'.• o 
connectiol\ to une or the trunks in the 
group 6, 7, 8 and 9. Trunks 6, 7, o ,nd 9 
are connected to a toll snbs:-:riber line 
c1rcU1t. 'l'h•1 an remved from tbe . ~g­
ular hunting •rranae-nt utted tor om or 
two digit code 9 dialillg and are placed 
in their own h'-Blting group. 'lbe trurure 
an arranged so that the on1J acceaa to 
them 1e by dial1ng 8. . 

5. ma RloiJOr.B·if" CW.IBO 

A. 'l)'pe A3 !Weeber 

5.01 Option• YJ and YL provide a TOUCH-
t'OIS c&l.Unc ti'analat1on circuit to . 
~ the ng11ter tor use with a type 
A3 'l'OOCH-'l'OIS calling receiving c~rcuit. 

5.oe '1'be etetion or attent.: :nt obte.lne -.1 ta. .t,a tbe 111ua1 --.r When 
MltlnC a 'l'OUCll-'IWI call. To place .. \be 
call, tbe p891ttM,lttone are depreae•4 1n a 
eequence correejcmdtng to the digit• or 
the called nuabel'. Depr•Hin& the button 
caueH a two tNq-.c, tOOI to be .-rated 
wit.bin the a'tat1CG Ht or attenctante con­
aole. 

5.03 Th• receiving circU1t re1J)Qlldato 
the TOUCH-'1'(111 •1cMl• b,r operating 

ni., STRl and deliver• output •iPtll. .. Yi• 
tbe GPtal lMda, ont led tor •·~--ot -·---
tbe •!aD&lin& tre~lelr. ..... o.a\pat 
·~•me ot tbe·rela.Je 1n Ute L1 to IA 
rela,r .,_, -M4 one of tile nlqe 1n \be 
IQ to 113 nl.,- ll'O'IP • 

5.04 Rel.a,ye L- and H- operated complete ~---
t• path tc, operate one ot -th~ lolf&!·­

'D>- rei.,a. Relq TD- locks operat~d and 
com&t• ground to the correapondlng '1'­
lea911o pl'OY1de the urker w1 th ·tena 41&1 t 
information. 

5.05 Rela.r S'ftU operatH nla, JCRA. Relay 
XRA opera tea rela, n.A. Jle 1a,r n.A 

locu operated under control or rel.al Oii, 
opens the path suppl,ying dial tone, and 
prepares the operate path tor relaT SW. 

5.o6 Relea11ng the pushbutton causes the 
receiving circW.t to release rela,va 

STRl, L-, and H-. Relay STRl release• 
rela, KRA. Rela,y ICRA releasing operates 
rela, SW. Rela, S1I operates rela,y S'l'Jl. 
Relay STR locks under control of rel.a,y OM, 
prepare• an operate path tor relay UJ>, 
and prepares the operate paths ot the ten 
UD- rela,a. 

5.07 Depreseing the pushbutton corresponding 
to the eecond digit ot the called 

1tat1on• code causes the receiving circW.t 
to ap1n OJ>8r&te relay STRl and one relay 
1n both the Ll to IA nla¥ group and the 
IQ to 113 relay group. Kela,• L- and H­
coeplete a path co operate cne of the ten 
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~D- re ays. Relay UD- locks operated and 
connec s ground to the corresponding U­
le&d t provide the marker with units digit 
infc•rm:; ti on. 

5.03 Relay STRl operates relay KRA. Rel9.y 
r~RA operates relay UD and cpens the 

ocerate path for relay DC. Relay UD locks 
under control of relay ON and prepares the 
operate path for relay DC. 

5.09 Releasing the pushbutton causes the 
receiving circuit to release relays 

STRl, L-, and H-. Relay STRl releases re­
lay KRA. Relay KRA releasing operates 
relay DC. '.rhe register functions to com­
plete to the marker. 

B. Type Cl Receiver 

5.10 Option a provides a connector to 
arrange the register for use with 

a type Cl TOUCH-TONE calling receiving 
circuit. 

5. - · Register circuit action is the srune 
as described for operation with a 

type A3 receiver except that relay KRA, 
relay TD-, and relay UD are operated 
directly from the type Cl receiver. 

6. REGISTER COMPLETES TO THE MARKER 

h. Dial Completion 

5. :.1 Relay DC operates indicating that 
che register is ready to transmit 

its stcred information to the marker. 

6.02 Relay DC operated: 

(a) Locks under control of relay RRLA, 
RRLB and BY normal, and relay ON 

c·perated. 

(b) Holds ~elay L operated through its 
tertia~y winding. 

(c) Connects battery and ground to leads 
:bC{2,4) {Uld DC(l,3), respectively to· 

signal the marker that the register is 
requesting. service. · 

(d) Connects battery via leads JT(A,B) 
or RCT(A,B) to signal the marker that 

a junctor should or should not be used by 
th:; marker in terminating the calL 

(e) Connects resistor H across leads T 
and R. This is required by the Junc­

tor in the establishment of Junctor class 
.~alls. 

(f) .Releases relay AC- (if operated). 

'.g) Releases relay SW (if relay PU is not 
operated) or, :releases relay ptf which 

in turn releases relay SW .. This prepares 
tlw rq',i:Jter fc·r uial completion time-out. 

B. 

(h) Prevents operating relay OT and con­
necting ground to marker lead TO 

should dial comple.tion time-out occur. 

, ( i) Prepares to operate relays RRLA and 
RRLB should dial completion oc:;!ur. 

(.j) Completes a path between leads RT and 
RTl to the alarffi, transfer an1 test 

circuit. 

Transfer of Re~istered Digits and 
Class Infcrmat on 

6.03 Relay DC operated signals the marker 
that the register is r~questing ser­

vice. The marker when read,Y to function 
with the register connects to the regi~ter 
information leads. The marker accepts the 
digit information and functions to termin­
ate the call. 

6.04 A Junctor class of call exists when 
the call is from a station to a 

station or from a code 8 tie trunk to a 
station. This is t,ndi~ated to the marker 
by a ba.,tt&ry signal on leads JT- when re­
lays COT~ OT, 'J;'R, and 'fMO are normal •. 

6.05 A trunk claeis of call exists for all 
other types ot calls. This is in­

dicated to the marker by a battery signal 
on leads RCT.when relays CbT, OT, and TR 
are operated alone or in combination. 

6.06 Relay COT is operated when. the call 
o~iginates in a central office trunk 

or ringdown tie trunk. · 

6.07 Relay COT operated: 

(a} Locks under control of relay ON. 

( b) Oper1:;1tes rehy TLA, when option J. 
is provided, to store in the regiat~r 

the ·information central office trunks 
and ringdown tie trunks are not testricted 

· (c) ~ignals the marker that a tl'unk clue 
of call euata. 

• 

(d) Prepares a path. to Qp9J"ate marker ·. ~ 
relays COT- via leads CT-. 

(e) Prepares an operating path for relay 
RV. 

(f} ~~paris an operating path for relay 

(g) Co.mpletes a path between ::-.arker 
· leads- FCG and CFC tc.. op':n_te r..ri~ln,;;. 

ating peg count traffk registers·. · 

!h) Prevents relay DC from connecting 
resistor ~ across leads T and R. 

6.08 The ma;rlter opcra·;es relay RV when it 
is proeessinp, the call store4 in the 

rq'.) ster. Relay RV operated C1Jnnectn b~t-

~;Jo:t:'t'IOfl lL ,.,JC, 
l 
) 
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· t.ery t.l1r• •1J:•:t1 n:::.i :: I.• •r 'I' 1.., l•~ntl 'I' :md 
er11und thruUt~h t. ran:; J'ormcl' 'rN to l<!:HI H. 
'!'hi::; ti·1 L tvry :ind 1_';ro1mu rcver:;ol un lcau:.i 
R :in;i T i:.; [t ::;i~nnl tu the trunk thut the 
marker is engaged in terminating the call 
thnt the trunk originated. 

6.09 Battery is supplied through resistor 
r in place cf the winding of relay 

'L to insure the.t transient currents gener­
ated by the reversal will not release and 
reoperate relay L causing a.n error in the 
di~it stored. 

6.10 When a central office trunk or ring­
down tie trunk dials a trunk code, 

relay TR operates relay TT. 

.5 .11 Relay TT operated: 

(a) Ipcks under control of relay ON. 

(b) 'signals the marker via leads ·TR- to 
cause the marker to operate th~ .pad 

control relays in the originating ring ... 
down tie trunk, · the termina.ting 'rlngdown 
tie trwik, or in both ringdown tie trunks. 

(~) Signals the marker via leads TR- to 
cause the marker to extend the sig­

nal to the crigin9.ting central office 
trunk or the originating ringdown tie 
trunk. 

(d) Completes a path ':>etween marker leads 
FCG and TPC to operate originating 

peg count traffic registers .. 

6.12 Incoming calls originating in code 8 
tie trunks cause the marker to oper­

ate relay 1'1'~ 

C. ReftiSter Returns Busy Tone To Calling 
LI e cat 20) . . 

6.13 Wh-;n r:.. cdlinl!; station or dial re.; 
!·"="'-tir1g tie trunk •lials a busy line, 

the m':irk~r· rr.ute::. the c!i.11 to the l)U3y ' 
tone trunk to supply busy'tone to the·call1ng 
line. If;' the b~3Y tone trunk is engaged 
when the·marlter finds the called line b~sr, 
the marker signals the register to return 
busy tone to the calling line by operating 
relay BY. 

6.14 Relay EY operated: 

(a) Locks under control of relay Olf. 

(b) Suppl!es l>Usy tone to the calling 
sta.tibn or trunlt:'tbr<>Ugh trana-

former TN. · 

( c) Releases relay DC Which places relay 
L under control of the calling line. 

{d) Opens the marker leads RR- to prevent 
releasj,ng the register when the 

marker .releases. 

(1·) l'r••p:11•1·::·••111·r ... LJ111'. p·1t.il:: i'•·r. 1·«·l·1,\:: 
lU\1,- l.1• :d !PW I.Ill rc:' . .i.::l.,•t' L•• 1·ul1•:.1::" 

lf time-:l•ut. u1~cur:1. · 

(f) Opens m:iiker lead DCl t>r DC3 t. .. !•!'"­
vent the register from ::;eizin" 1.11t· 

marker if time-·01.1t occurs. 

6.15 The register releases when the 
calling station disconnects or ~\!1e1: 

time-out occurs, whichever occurs fir.;:t. 

7. RELEASE OF REGISTER 

A. Abandoned Call {SC 2) 

7.01 Relay L releases when the calling 
line disconnects before relay DC 

operates. Relay L slow- rele~ses relay SR . 

7.02 Relay SR released: 

· (a)· Releases relay ON. 

(b) Removes the 100 ohm groilnd from lead 
S; rele~ing the calling line bold 

magnet or causing the origin.ating c;i.r­
cui t to release. · 

. ~ ~ 

(c) Remo~es ground from marker lead RHM, ·~ 
releasing both register hold magnets 

in the marker. 

(d) Extinguishes the all registers busy 
lamp at the attendants console if the 

other register is in use. 

(e) Releases relay AC- if the call was 
originated by the attendant. 

(f) Opens the operate path for relay Pl. 

7.03 Relay ON released restores the reg-
ister to normal, removes dial t0ne, 

and provides a signal via leads ONG and 
ONB that is used by the marker as it 
allocates calls to the two regLsters. 

B. Normal ReJ.ease 

7 .o4 The ~-~ker operates reiays.RRLA .. a,ld 
RRLB when- it has CQlllpleted 4.ts · · · 

function of terminating the call. ; 

7.C>5 Relay RRLA or JIBI,B operated; 

(a) Lock,s under control of rel_!lY ON and 
the marker. ·. ·-

:: 

·-··-··~~ 

( c) Opens the relay L ope:tS.te patn .QvfilJ' .... 
leads T and R. · · · ;· · ·· 

7 .o6 Re.],~ DC re],eases rela'y-t .. Re'ia:_y L· 
releases relay_ SR. ~_iay SR· rele'ases 

relay ON and both register: ho~mAMP:''~s '".-;... ·. 
in the marker. Relay()))' releas~d·re,,;tores 
the register to nona&l and send,s· a sign~l .. 
that. is used by the marker as it allocates 
calls to the two registers. 
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1.07 Relays RRLA and RRLB release when 
both relay ON and the crosspoints in 

the marker release. 

c. Time-out Release 

1.08 The marker operate• rela,ys RRLA. and 
RRLB when it caapletea its tunction 

of te1111nating the call to an attendant 
trunk after register permanent signal or 
partial dial time-out occurs. Rela.vs.RRLA 
and RRLB lock under control of relay ON 
.and the mar••r, re le•••. rela,y 'ltlO, and 
release relay L. flal't,_.i' regieter actl<>n 
is as described under normal releas~. 

7.09 Relay TMO oiierates ·1r the marker after 
being seized b1 ttie register completes 

its tunctiQna and tails to release the reg­
ister or it the register is supplying busy 
tone to the calling line and the calling 
line does not d1ac0npect;. Rela,y 'ltlO oper­
ate• RRLA and RRLB. P'ul'ther register ; 
action is as described. UJ&der normal re1eaae. 

8. 

·A. General 

8.01 To be sure that the register will 
not be pe111anently engaged by a re­

ceiver off-hook or by incomplete. dialing, 
a timing circuit operates on every register 
seizure to insure that· suitable tertdn-.ting 
action occurs to ·release it within a nOlll-
1nal period of time. Dds t1a1ng circuit 
consiata of rela,vs PU and TMO, which oper­
ate trom timed pulses originating in the 
power plant. 

8.02· The power plant tumiabes two timing 
pulses, 'Bil and PU, Which are or 1/4 

second dUJ'atlon and are separated in tiiae 
by approximately 1/5 aecond,·•&eh ot which 
has cyclic rate ot one pu18e everr 8 s111conds. 
Sequence Chart SC-25 diagraas this grounded 
timing pulse acti.on. 

8.03 Because or the pulse stagger, two 
timing extreaes are po881ble. The 

first condition, tor llinimull time-out, 
occurs when the PU pulse coincides with 
the seizure ot the register. The PU 
pulse duration la ~-mg enough tor the 
slow operate relay PU to function. Relay 
PU prepares the operate path tor rela.,v 'l'MO. 
Eight seconds later, the 'DI pulse occurs, 
operating relay TMO. 

8. 04 The •econd condition, tor maximum 
time-out, occurs when the tail end 

ot the PU pulse is Just passing as the 
register ls seized. Under these conditions 
the regisier hns t.o wait approximately 7.5 
seconds before the next PU pulse arrives. 
When the PU pulse does arrive, relay PU 
operates preparing the operate path for 
relay TMO. Eilht seconds later the 'l'M 
pulGe occurs, operating relay 'l'MO. The 
t1me-1>ut. oxtremes are Ftpproximatcly 8.0 
ttnll l5. !) Sl~cnndn. 

B. Fermanent Sigeal Time-out 

8.05 Relay ON operates when the register 
is seized and prepares the operate 

path for relay PU. The ground pulse over 
lead PU operates relay PU. Relay PU locks 
under control or relay ON and prepares the 
operate path tor relay 'l'MO. The ground 
pulse over lead 'DI operates relay 'l'l40. 

8.06 Relay 'l'MO operated: 

(a) Locks under ~ontrol.ot relay ON. 

(b) Operates relay OT and cvnr.ects 
grounti to the !':'.e.rY.er "Jit le&d TCi. 

( c) 

{d) 

IOperat~s relay UDl. . 

Prevents relay UD trom operating 
when relay OT operates. 

(e) Connects resistor H across leads T 
and R to insure the operation of 

attendant trunk relay A. 

(f) Signals the marker Vi& leads DC­
that the register is requesting 

service. · 

8.07 The marker routes the call to the 
attendant as an intercept call. 

c. Partial Dial Time-out 

8.o8 .The first dialed digit of a directing 
code ia registere1 ty ~he operation · 

ot a '?I>- rela.v. It the seccnd digit is. 
not dialed, rela,y '!MO operates and functions 
as described tor permanent signal ti~e-out. 
Relay 'l'MO also releases any op~rated TD-
or UD- relays and opens the ncrmal grcund 
supply for the marker T- leads to insure 
the only leads grounded are leads TO and uo. . 

8.09 '!'he m•rker routes the call to the 
attendant as an intercept call. 

D. Tille-out Atter D1al.Comelet1'tll 

8.10 It the marker tails to release the 
register after being celled to com­

plete a call, or if the calling line does 
not disconnect when receiving busy tone 
trClll tbe resister. the register times it-
self out and releases. · 

8.11 It relay PU la operated ~t the end 
ot the last digit dialed, relay SW 

is locked operated under control ot relay 
PU. Relay DC operates to call in the 
marker. Relay DC releases relay PU. Re­
lay PU relea11ea relay SW. Relay SV pre­
pares the operate fJTJ.th for r~l"'Y PU, thus 
starting another cunplete timing cycle 
for the PU and 'l'MO relay combination. 

8.12 The ground pulse on lead PU operGte.0\ 
relay PU. Relay PU locks under con­

trol ot .relay ON and prepares lthe operati'' 

~ECTIOlf II 
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r,ath i'0r rel:1y T;.10. The ground pc.ilse over 
lead TM operates relay TMO. Relay 'i'MO oper­
ates relays RRLA and RRLB. Relays RRLA 
and RRLB cause the register to restore to 
normal. 

9. REGISTER 'l'ESTING 

9.01 ::;: nu.~ber 310 plug of the test cord 
~= :r.serted into Jack TST when the 

regi.Her i= to oe tested. '!be •ction oper­
ates relay RT, opens the tip and ring 
towards the marker, and closes the tip and 
ring toward the register through to the 
test cord. 

9.02 Relay RT oper~ted: 

(a) Prevents marker hold magnets THM-8 
and THM-9 from operating. 

(b} Prevents relay DC from holding 
relay L operated. 

(c} Prepares a path to light the ARB lamp' 
at the attendant position when the 

other register is in use. 

(d) Lights lamp RT. 

(e} Lights 1111Dps TR in the cordless posi­
ti0n ~ircuit and alarm circuit to 

ind!.~::ite tha.t there i3 an off normal con­
dition in the -PBX. 

(f) Prevents 11'.arker seizure by opening 
the ground to.lead DCl or :oc3. 

(g} Makes the register busy to the marker 
by opening lead ONG gro\Uld. 

9.03 Caution: When testing the 293A (TD­
or Ob-) relays, avoid the use of 

an.v testing equipment which might pel'lll1t 
currents over 0.5 ampere to pass thrfJ\1gb 

SECTlOH II 
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the reeds. Do not use headset.s with :cw 
resistance receivers, ·3uch as the 56-vhm 
528 receiver or the lOllG hand set, un­
less a 1000-ohm resistor is put in series 
with the Wlit. SUcb a resistor bas been 
made available in SD-66796-0l, the alarm, 
transrer, and test circuit, as the RB 
resistor (terminal HRB) located on slide 
6 of the Pm. When using a lamp as the 
testing device, take particular caret~s.: 
tungsten filament laaps are not usej, 

10. 

A. Register key Nonaal . 

10.0l With the regiater key (REG- key) 
normal in the make busy and busy 

display circuit, the. register W•.r lblip 
(REG- laap~ will light when the ma~•r ·oper­
ates relay SR in the dial pulse reg~r 
circuit •. This indicates that the reO.e'ter 
has been made bu9.r b' tbe aark•J" throu&h 
normal operatiOIUI. . , 

..... 
B. Register Made Busy 

10.02 It it is desired to aalUt a l'eglster 
busy to the marker, key RBG- in 

the malt• bus¥ and bU•' displa,y circuit 
is operated. ICe,r RBa- operated, operates 
register rela,r ft. Relq n:op.ratett 
makes the register bua.r to trait atarltitr ·· 
by removing gromid f'rom lead• ·die>' 9ftcl · 
MM in the register circuit. · · · · 

10.03 Beaoving the srounct·rro. lead· 
RHM lights lamp RIG- 1n the .· 

make busy and busy display circuit, 'lil­
dicating that t.he register has been Mde 
bUa,y. Removing the ground 1'rom lead 
ONG prevent• the operation ot repster 
allotter relays (ltA.·) 1n tbe ll!&rker c1~~ 
cult thereby pre~enting the use·ot the. 
regi~ter 'b.r the ult.er_. · · .. 

·'' '·'; 

.' 

I 

) 

·.-:-
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SECTION III - REFERENCE DATA 

1. WORKING LIMITS 

1.01 Maximum External Loop Resistance -
2000 ohms. 

1.02 Voltage Limits 

Voltas;e Minimum Maximum 

-48 -45 -52 

2. FUNCTIONAL DESIGNATIONS 

2.01 Relays 

Designation 

AC(O,l) 
BY 
COT 
DC 
Hl-n3 
?.:Pi-. 
L 
Ll-L4 
o;; 
OT 
OTA 
Pl-P5 
PZA 
POS (1, 2) 
PU 
RA 
RRL (A,B) 
RT 
RV 
SD 
SR 
STR 
STRl 
SW 
TD (0-9) 
TLA 
TLD 
TMO 
TR 
TT 
:m 
-_:r;: ( >9) 

3. F:::·:CI'IOHS 

Meaning 

Attendant Connector 
Busy 
Central Office Terminating 
Dial Completion 
High Tone 
Registe~ Advance 
Line 
Low Tone 
Off-Normal 
Only Tens 
Only Tens Auxiliary 
Pulse Counter 
Pulse Counter Auxiliary 
Position 
Pick Up 
Register Advance 
Register Release 
Register Test 
Reversing 
Single Digit 
Supervisory 
Steering 
Translator Steertng 
Switching 
Tens Digit Register 
Toll Allowed 
Toll Denied 
Time-Out 
Two-Digit Trunk 
Trunk Terminating 
Units Digit 
Units Digit Register 

3.01 ~ake itself busy either with the reg­
ister engaged on a service call, or 

with the register under test, by means of 
'I nJ.:;g in the test j.<J.Ck. 

j. ( i~ Ti;ne anrl · then t];enerate a . uni ts digit 
'J wl ,,m :Jinc;le ll:!.p;i t clialin1r, is re-

~ ·'· ·- [' : , J • 

:, . . -~ ''."ld ttv.c rq<,ist~r wurk and memory 
il•.Jld m:.1gnets in the marker under 

C'.or; 1. re I of r1 slow release supervisory 
relsy when the marker releases. 

?.04 Register originating class of ser­
vice and/or class of call when seized 

by tl:c m:J.rker. 'I'his data may be retrans-

mitted to the marker on completion of the 
call for terminating circuit usage. 

3.05 Transmit dial tone to the calling 
line when the register has been con­

nected to the line and is ready to receive 
dial pulses. 

3. 06 Disccinnect dial tone a.fter the: second 
pulse of the tens digit has been 

received. 1 

3.07 Count the number of pulses in each 
digit. 

3.08 Register the units digit count on 
a group of 10 tens register relays 

on a 1 out of 10 basis. 

3.09 Register the units digit count on a 
group of 10 units register relays 

on a 1 out of 10 basis. 

3.10 Recognize that only one digit is to 
be received 6n calls to the attendan~. 

3.11 Recognize that one ~r tw0 digits are 
to be'received on calls to a central 

office or ringdown tie trunk depending upon 
the option provided. 

3.12 Engage the marker after the units 
digit has been dialed or after a 

single digit central office or attendant 
code has been dialed. 

3.13 Hold the register after dial comple-
tion so that the calling subscriber 

cannot release the connection while the 
marker is engaged. 

3.14 Transfer the class of call and class 
of service indication to the marker,. 

3.15 Reverse battery and ground to the 
link connection upon receiving a 

signal from the marker on a call to be 
terminated from a central office or ring­
down tie trunk. 

3.16 Release when the marker grounds the 
RR- leads and return to normal. 

3.17 Measure time, F5 secc:,nr.Js nr,:r,inal, 
while waiting frJr the twr, 'Ji;_::l ts 

to be dialed. If the di~i~s ~r~ n~t 
dialed, or are only ~artially di~led, 
when the register times out, the: line is 
connected t0 int~rcept. 

3. lf~ ME:asure the time bE:tween dial com-
pletirm rJ.ncl rr.;lr~b:':'~ r,f' the rer~inter, 

B n<~cr1ncln nc.1rnin11l. If tt1•~ re;',istcr doe:; 
not relea::;e in this time due 1h rr:leaGe 
ground signals from the marker, the reg­
ister releases itself and is re.allotted 
for subsequent usage. 

3.19 Route unequipped number codes to 
intercept. 

SE:r,·rrr;r: III 
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3.20 Supply busy tcne to the calling line 
when the busy tone trunk is engaged. 

3.21 Operate a traffic register to record 
the originating trunk traffic. 

3.22 Translate a single digit 8 into 90 
when long distance dialing is required. 

3.23 Tc provide for a busy indication 
to the :o.ake busy and busy display 

circuit. 

3.24 To provide for being made busy by 
the make busy and busy display cir-

cuit. 

4. CONNECTING CIRCUITS 

4.01 When this circuit is listed on a key­
sheet, the connecting information 

thereon is to be followed. 

(a) Line, Link and Marker Circuit -
SD-65741-01. 

(b) PBX Cabling Diagram - SD-65746-01. 

(c) Two-Way Trunk Circuit to Central 
Office - SD-65752-01. 

(d) Cordless Position Circuit -
SD-65757 -01. 

(e) Auxiliary Relay Circuit for Direct 
Station Selection by Stations -

SD-65942-01. . 

(t) Alarm, Transfer, and Test Circuit -
SD-66796-01. 

(g) TOUCH-TONE Calling Receiving Cir-
cuit - Type Cl - SD-67027-01. 

(h) Power Supply Circuit - SD".'81326-01. 

(i) Power Supply Circuit - SD-81600-01. 

(j) Signaling Circuit - Tone Generator 
for PBX TOUCH-TONE Calling -

so-81719-01. 

(k) TOUCH-TONE Calling Receiving Circuit­
Type A2 - SD-95287-01, 

ti) TOUCH-TONE Calling Receiving Circuit­
Type A3 - SD-98148-01. 

(::-.:• :.:at:e 3us.:r and Busy. Display Circuit -
2:-5E029-01. 

(n) Rela.y Delay Timer Circuit -
SD-99361-01. 

5. MANUFACTURilliG TEST REQUIREMEMTS 

5.01 The dial pulse register shall be 
capable or performing all the ser­

vice functions specified in this circuit 

SECTION III 
Page 2 
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description and meeting all the requirements 
of the Circuit Require~ents table and also 
shall be capable of functioning under test 
conditions listed below. 

(a) The pulsing and counting functions of 
the register shall be checked with 

the following conditions: A precision 
pulse generating circuit such as 
SD-25680-0113 or equivalent capable of 
generating dial pulses within the limits 
of accuracy given in Fig. 1 in the 
Information Note 301 on the SD. 

(b) Nominal circuit conditions may be 
employed in these tests except as 

specified in (d) and (e). 

(c) The pulsing and counting featu~es of 
the register circuit under test shall 

be checked using the pulsing and loop 
conditions covered in Note 301 on the 
drawing. Two digits, a digit of less 
than five pulses (preferably a 2 or 3) 
followed by a digit of more than five 
pulses (preferably a 9 or O), shall be 
dialed under each condition and all digits 
dialed shall be correctly registered. 

(d) The test circuit shall provid~ an 
interdigital interval of 183 !13 

msec for the pulsing conditions or Fig. lC. 
For other pulsing conditions this time 
may be exceeded. 

(e) All timing and operation tests shall 
be performed with the test voltages 

within the limits of 45 to 52 volts, 

6. 'rAKING EQUIPMENT OUT OF SERVICE 

Register Circuit 

6.01 When the make busy and busy display 
circuit is not provided, the register 

can be taken out of service by inserting a 
No. 258 plug in jack TST. 

NOTE: 

plug. 

Make sure that the register is not 
in use before inserting the No. 258 

6.02 When the make busy and busy display 
circuit is provided, the register 

can be taken out of service by operating 
the register busy key (REG key) in the 
make busy and busy display circuit. 

NOTE: Make sure that the register busy 
lamp (REG lamp) is not lit in the_ 

make busy and busy display circuit before 
operating key REG. 
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SECTION IV • REASft ll'OR pIISUI: 

B. Chgea in Apparatua 

B.l Added -
Diode L, 446F, option XO, App. Plg~ 3 
Relay AC(O,l), AJ202, option XP, App. 
Pig. 4 

Relay S~, AJ~1 .App;, Jl'1C. 10 
Diede SD, 458A,· App. Fl&. 10 
Capacitor1 SDO • SDl, 535JCA, App. 

Fig. ll . 
Connector J2, 9lOA, App. 'if· ll 
Resistor• SDO • SDl, 2~, pp. 
Pig. 11 " .~ 

Time !»lay unit T, ~55•( ), 
App. Pig. 12 · 

Diodea 8~•, 4'8A1 AIP• Pig. 13 
Relay OTA, l/2AK30, Option XV, App. 
Fig. l 

B.2 Removed 

Relay AC, AJ202, option ZB~ App. 
Fig. 2 

Relay SD, AJ8~1 App. Pie. 5 
Capacitor c, IUl•l4105 1 option YA, 

App. Fig. 5 
Capacitor T4 KS-16742, Ll, App. Fig. 5 
Diode SDA4 46P, option 'ftl, App. Pi&• 5 
Diode Z, 46K1 Option 'IV, App. Fig. 5 
'Potentiometer R, KS•l3190, L30, 
App. Fig. 5 

,fte11stor RB, l46c, App. Pie. 5 
'Resistors RC• RE, i•sc, App. Fig. 5 
Resistor RF, KS•l349Q,t.l, option YN, 
App. Fig. 5 
~1ator T,_, 27A, App. Pi1. 6 
....... SD-, 4"6F, optlan YY, App. Pi&.7 

B.3 Supnaeded .. ,.,.. Br 
~ell.f XRA, AP20, 
Option IP, App. 
Pig. 2 

c. 

C.l 

Relay KRA AJ'l6, 
Option ZB, App.11'lg.~ 

llla.r ITa »'63, 
Option XL, App.Pig.~ 

Relay TLD, AP52, 
Option XL, App.Fig.2 

Relay SW, AFll4, 
Option XL, App.P1&·3 

Relay UD APS7, 
Option xi., App.Jl'ig.3 

Capacitor LW, 542G, 
Option Xlf,App.Pig.l 

Relay RT1 tAJt7, 
Option XM, App. 
na. 2 • 

Re lay TLD, tAX7, 
Option XM, App. 
Fig. 2 

Re la.v SW, tAK6, 
Option XM, App. 
F1g. 3 · 

Rela,v UI>, tAlt6, 
Option XM, Afp. 
Pig. 3 

Capacitor UI 
1osa10puon XY 
App. ·ng. >.. .'.'! 

'M'C'fhoa{ cauaed 6j ~ea Jn Ae£ 
fJ111't.L us 

On ahee\ fta Teat Noto 4 is added. 

-· --- ---·------- -~--"------- ~----···------·-------·----- --

:D. peacr.1.pt1on,_i,t lll!M•t 
D.l Opticn ·JL.·n.' ··~lp&t•d and rated 

Manuracture Discontinued. Option XM 
!.•'·added and rat8d $,tddard to show r~coding 
ot. Nlaya R'l',. U, ., I: UD oaf& 11ost 
l'Mbction bu1•. · · ; 

i 'l'.t . 
n.e Relay L teads to·~rt>Cluee osc1llat1ng 

' tra1-isient.s and aplit .fla~u when com­
biaid with 24V4 r•ptatw•. "'t1on: XN 
i• cteaigna ted. andi tau•· Standard. Os>Uon 
XO 19 added etMl Fated atandU'd. Of'ion XO 
add• di* L .r~.1 PS.&. 3) ln Hl'iee with 
the priml.ry (1<f•ll) winding ot Hla,v L ·to 
p•llVeftt •a.la• M"tAac .... tAe 111•1 

rf°Y""J"!9~~;:;:::;~~· ~~ ~-~ ,,"•~d with 

D.3 OpUcin-Zldl~d r.-nutar.ture Dia• 
continued.· ""tJ.on XP· ii •"l~ 11nd 

rated Standard t~ •hl:M ree~di~J ~! r~l•Y 
KRA trom AF16 to.AFiO. C~t1~~-Y.r ~ls~ 
tran1ter1 rel&¥ AC• trc~ Ap~. Fig. ~ tc 
App. Fig. 4. Thie placea all the attend­
ant direct 1tat1on selection relays in 
one App. Fig. 1n•t••d ot two App. Pi&•· 

D.4 Option XQ ia deaignated and rated 
Manuractur• .Discontinue~. Option 

XR is added and rated Standard to prevent 
a buzzing condition of relay TR when the 
regiat~r circuit is strapped f~r two 
digit code 9 operation (option T provided). 
Option XR in1ures that the lock path ot the 
TR rela1 on two digit code 9 operation i• 
pre1ent betore the operate path is removed. 

D.5 Options JC!1 YA, Y'tti YV, YY, ZC, ZS, 
and App. 1'11•· ~. o • 7 are rated 

Manutactu.re D11cont1nued. Option XS, XT, 
and ·APit• Pig1. ·lO, 11, 12 I: 13 are added 
and rated Standard. Option-XU is added 
and rated Manufacture Discontinued. Ap~. 
Pil• 10, 11 II H teplace App. Pig. 5 I: 6. 
App. Fig. 13 replace• App. Fig. 7. 

Option XS 11 provided when only.one or the 
tens group is erranged tor single digit 
dialing. It more than one ot tens group 
is arranged tor single digit di•ling, App. 
Pig. 13 must b• provided, App. Pig, 13 
adda ST• diode• (type 458A). Option XT 
providea single digit dialing ror central 
ottice trunk unit• 6 & 1. 

D.6 A miadi,.cted call condition exieta 
When the Pal 11 arrana•d tor •incl• 

digit 8 I: 9. The call ..., be routed to 
the attendant on an lnt~rcept basis under 
an a11-trunk1·b••1 condition. 

Option XV ia deeignated and rated Manu- . 
tacture Discontinued. Option XV is added 
and rated Standard. Option XX ia delign­
ate4 and rated Standard. Option XW odd• 
a new relay CJIU.(iAk30) arsd aHociated 
wiring to prevent the call from. being 
routed t'J the attendant and 1o returned 
buoy t.one under en all•trunlw-busy c:~ndi­
ti,.un. r41t1c_.. ICX ..at. bo sr1cc:iflerJ wh•H ll 

Sr~'f'I(JH I'/ 
~g~ 1 . , 
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option has been provided. (Single digit 
code 8 not used or used for reaching 
station tie trunk or miscellaneous trunk). 

D.7 1.'1e pigtail leads ot capacitor LW(542G) 
tend to break during shipment·. ot 156A 

PBX system. Vibrations occuring during 
shipment causes the mass ot capacitor to 
bend the pigtail leads to the point of 
ta tigue . Option ZN is rated Manutac.ture 
Discontinued. Option XY is added and rated 
Standard to recode capacitor LV trom 5420 
to 705G, thus el1.Jl11nating lead breakage 
during shipment ot 756A PBX ayatea. 

D.8 On sheet Dl, under Circuit Note 104, 
option XK is added under the Standard 

colwnn t~ correct a drafting error. 

D.9 On sheet Dl, under Circuit Note 102, 
option XX is added. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 5120HW-SHA-RHP) 
DEPl' 5337-RVL 

SECTION IV 
Pqe 2 
2 Pqes 

D.10 On sheet Dl, C1rr.u1t Note 106 is 
rated Manufacture Discontinued; and 

Circuit Notes 119, 120, 121 & 122 are 
added. On sheet D2, Into:nDat1on Notes 
302 ~ 303 are rated Manufacture l)1acon~ 
tinued; and 304 & 305 are added and 
rated Standard. · 

D.ll Sheet Gl is added to a~.CADJPig. 
tor Miecellaneoua 'l'el'lll1n&l Stl'ip. 

D.12 Sheet Gl is added to shOw CAD l 
for App. Fig. l, 2, 3 • 10 .• 

D.13 Circuit Notes 101, 102.& 104; App. 
Figs; &equence Chuta; c~reuit. 

Requirements Table; Sheet Appara~u•, Lead & 
Option Indices have been changed to reflect 
the added options. 

---··/ 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

TRAFFIC REGISTER CIRCUIT 
FOR INTERNAL TRAFFIC 
AND TROUBLE REGISTERS 

A. Changed and Added Functions 

A.l External traffic registers may be 
provided on an optional basis in a 

cabinet located near the PBX attendant. 
When used in conjunction with ten external 
traffic registers, the six internal regis­
ters may be used to record the same data 
or additional data or they may be temporarily 
removed from the circuit. 

D. Description of Changes 

D.l On sheet 1, the sheet index is changed 
to show revised FS headings. 

D.2 On sheet 1, Circuit Note 102 is 
corrected to indicate one App. Fig. l 

per PBX. 

D.3 On sheet 1, supporting information is 
added for external traffic registers. 

D.4 On sheet 1, the title of the circuit 
is changed to add sub-title "For 

Internal Traffic and Trouble Registers" to 
distinguish from external traffic and 
trouble registers. 

D.5 On sheet 2, titles of FSl and FS2 are 
~hanged to differentiate traffic and 

trouble registers and cross-connections 
added along with exp:anatory sheet note 2. 

D.6 On sheet 2, Ap~. Fig. l is riorrected to 
indicate six message registers designated 

REGl-6 w:th sheet note 1 added to clarify use 
of internal and external traffic registers. 

F. Changes in CD Sections 

F.l Under GENERAL DESC?IPTION, SECTION I, 
~aragraph 3.1, change first sentence to 

read: "A maximum of fOLir ir:ternal and four 
external message registere may be connected 
as tr~ub:e reg count registers to record the 
number of times that tr)uble2 ca~se abnormal 
behavior of the marker •. , 

F.2 Ur:der CONNECTING CIRCUITS, SECTION III, 
Pa!"t 4, add: 

4.2 Traff:c Register C1rc~:it for Externa: 
Traff:c and Trcuble Reg12te!"s - SD-5E010-0l. 

EELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 7760HW-RHB-JGW) 
DEPT 5337-RAV 

Printed 1n U.S.A. 

c,p-65744-01 
ISSUE 1 

APPENDIX lD 
DWG ISSUE 2D 

Page ! 
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CIRCUIT DESCRIPTION 
TELSGltAPH, SIGNALING AND 
.. PIClAL SYSTIMI DEVll.OPMIN'l' DBPAR'l'MBMT 

CD-61744•01 
!HM l .,.,.. t••• 1 

PIX lft 1'8111 
MO. 7HA 

>, 

'l'MPPlC MID 'l'llOUILI llCU:ltll CU.C:Ul'r 

!!.CTION I - OENIML D&ICNPT!ON 

1. TRAl"FIC OVIRPLCM MGllTHS 

1.1 Thi• eircnait pl'OYidH l'llHftl to 1,991•~ 
t1eS ._ mlllbel' et ... Ua .. wbiOh 09'r• 

flow fl'Oll .. •au ~· 410IMliU- .OA clf..U . 
pulM ntiat.Ha, Uplq, bQJ .. '°8• \ruftk, 
juriotior• ·ad 'nnle ..S.• I, t an4 0. , '-f. 
overt law n9l1ter •Y -.. prov!~ '"< . ..,. 1. 
9roup of dial ... -.t1fQU,; J.l~ • . 
j unotora and trunk. ror •Ullf1•, Vhan 
• oau require• • juaetor and au 1 ....... 
er• buay, th• junotor overflow r•t 1-.ar 
.:ror will IMt operate4. The operadon of 
tb•H .-..1.a-.n .,. OOAtroU•4 .. , th• •••r. 

other call• an wal tint. the tOPc · Nft'IUI' 
record• the number of '1•• t.M• t:he Ml'ller 
ch•ok• th•H '1•-ou' o.t.nus.u. •••f 
the lroubl• n9.t.1un .t.1 ......._. • ._ Mtlh 
tlM ihat the llU'lt•r GhHltl lta 10.~ 
airo~t1. Tbenten, .,... •••I Of ~· '· 

:=.:-!:::it~ 
traoliftf "'.•. ". •... · .... · .•. f ...... · .··. ·.· · .. '."· r froa .,.. ot *h• · . . 91 L~· . . · .. · ·.. · 
NCPC UMI ftN set ...... . . •t . H' 
are oontroU.111 1'jt the MHW• · ·. '' ·· ··• ·· 

H£l'ION JI • PPAfMP fllSNnZOI! 

1. OVSM'LOW llGllftll 

1.1 Mt'-'• O.rtldit . __ 

Odfl wb.c·~-:tr- u... . -~~ ~- } , .:;' ~i' I 
laya .... oc ;r, :r.'bf&. 
1'7 and llll dial p&all• "-Utert· .. -.... 
9round ia aonneoMd fna • llM·.,.. fl•o 
relay•, vhloh .,.rate froa the ta• or ~­
nlayt, t.broqb CIOAMMIU of 'he Mrlt•r 
AMA aM Ult •lan.tio 18 .. ·IDf, 'fh a 
9rnnd opei'IMI .... llMI Mr. 

1.2 Link OW.rflow 

Wl\9ft a oaU tequlru • U• and 
all ffl• an-.,,_,_,•'-" MIA· 
and ttpuatl. 0•0Ulld fro. "" . 
AU• niara ii aonneou. • the r.ar lad 
and operate• ntbter LOI'. 

l.l auay Tone overflow 

...._a •U b.rouu• to •·Mir 
~ne tt'\IM * ·u. lltti.Y ta•._. ._.,,_ 
alr•adr b.UY, Mftel' nlart nr. • lft · 
vUl • .. • ••W.· • o .. rnn4.f,. •.•.·· "'.•°'. ·'•, BY• H1-t UlrOHh 116ft•HU dt M .__,. · 
ncA a.s lfCI nlar• J.• ••t..., -. IMI· · 
l'lOI' oPaHtinf the ltOP 1'9tlftaf, 

1.4 .Junotor OWdlow 

Mben a oaU requin1 a 'unetol' Md 
111 j~· •I'll .. ,, ............... . 
na "~' .,., •••.. · aro1dlll ._. _,_.. . 

r::~1==-=~:= ... :r:eit~--}$ 
1.1 Trunk Cro\ap overflow 

-. a oall 11 dil'tn.4 to a •nllk 
9roup and au tl'UMI ia •• ...,_ ll't 
buty, 111uker relay• IYA and lfa .,.... ... 

.... 1 
Prin-.. in u.1.A. 
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Ground from contacts of the BY- relay• 
throuqh contacts of marker relays TDB8, 
TKB9 or TKBO is connected to lead OF8, OF9 
or OFO respectively. This ground operates 
register OF8, OF9 or OFO. If more than one 
trunk group i• desianated by tens digit 8, 
all overflows from all qroups designated 8 
will be recorded on reiqster OF8. 

2. PEG COUNT REGISTERS 

2.1 Junctor Peq Count 

When a call requires a junctor, the 
marker JTAA and JTBA relays operate. These 
relays connect 9round to lead JPC to oper­
ate reqister JPC. This reqister records 
all call• for which a junctor is required 
including thoee which go to overflow. 

2.2 Busy Tone Trunk Peg Count 

When a call cannot be completed, it 
is routed to the busy tone trunk. Marker 
relays BTCA and BTCB operate and connect 
qround to lead BTPC operating regiater BTPC. 
This reqister records all calla which re­
quire busy tone includin9 tho•• overflow 
calls on whicb a dial pulse regiater llUSt 
supply busy tone. 
2.J TrWlk Tenninatil:!.g Peg Count 

When a call is directed to a trunk by 
dialing 8, 9 or O marker relays TKBB, Tlt89 
or TKBO operate. The operation of th••• 
relays connects ground to lead TPCI, TPC9 
or TPCO. These register• record all call• 
directed to theae trunk qroups includinq 
those calla vhich (fO to overflow. If there 
is more than one trunk group having a teu 
digit 8, all call• directed to th ... trunk 
qroupa will be reoorded on reqiet.r TPC8. 

2.4 Trunk Ori9inating Peg Count 

When a call in this PBX is originated 
by a trunk, marker relays RGAA, RaBA and 
RAOA or RAla operate when the trunk i• con­
nected to a dial pulse regieter. The dial 
pul•• rec.ruter cl••• relay ccrr, or TT will 
onerate depending on whether the call 1• 
f~Olll a central office trunk or a tie trunJt. 
Ground is 1:onnected from relay RAOA or RAlA, 
1 .. :.-ouqh co11tacta of the dial pulae reqiater 
c ~,:,·;s relay and contacts of the RGAA and 
i<Ga.\ relays to lead OPC8 or OPC9, operating 
r~gister OPCI or OPC9. Call• ori9inated by 
uttendaat ~· will not be regietea:9d. 
Alegiater OPCI will r9CC>rd all cal~ fntl 
all trunk• dlle1qnate4 by tAlnll di-'t: I. 

2. s Total Oriqinatinq Peq count 

When a station line oriqinatea a call 
one of 19arker relays TP2 to TP7 operates, 
qroQftdinq lead OPc. Ground on lead OPC 
operate• r*JJ.•t:er OPC. 

Paqe 2 

2.6 Total Terainatin9 Pe9 Count 

When a trunk initiates • call to the 
PBX, one of marker relays TRPO or TRPl oper­
ates, 9roundin9 lead TPC. Ground on lead 
TPC operate• reqiater TPC. 

3 • TROUBLE PEG COUNT RBGISTBRS 

3.1 Second Trial Pe9 count 

tfhen the aarker ia unable to C0111plete 
a call before it• •horte.t ti..,ut circuit 
functions, the aark•r advances to second 
trial and tries a9aln. At the ti• the .. rk 
advances to second trial, .. rker relay• 
STAR and STBR operate aonneot:i119 ground to 
lead STPC operatin9 rec,leter STPC. 

3.2 No Connection Pe9 Count 

If the •rker ia unable to 0011plete a 
call on its second trial before ita lonqer 
timeout circuit functiona, the .. rter ad­
vance• to a "no connection• condition ud 
tries to COlllPl•te the cal.liDCJ piany. to the 
buay tone trunk. At the ti.M th• .nu 
advance• to the •no oonnect:i•" aoadiU.. 
11111rker relay• lrAA and RU op9nte 9roan41119 
load HCPC to operate re;i•ter llCPC. 

3.3 Trouble Releaae P8CJ count 

If th• B1arker ia unable to C011plete a 
call to busy tone after it bu actnaoed to 
•no connection", before ita longeat ti.Moat 
circuit fuactloM, the •rker will nl .... 
and try to eerie another call. Mhen the 
marker rel .... •, •rker relay• 'fM aacl 'fU 
operate, ql'OUft41DCJ lelld TUC to operate 
reqieter TJPC. 

3.4 Ti .. out Peg count 

When the aarker becolftes idle and no 
calla are waiting to be served and the pre­
ceding call was routed to the BUiiy Tone 
Trunk, the timeout check circult functions 
to check t:he -rker advance, ti.out alfld 
rel•••• circuit. Wbea tile tiSleout alleck air­
cuit fanctioM, •rter nl.aye 'l'OLA and 'l'OLB 
releaH ud eman.ct: CJround to lead 'ftJllC to 
operate re9ieter TOPC. M the aarbr ad­
vance circuit functioM, re.Ji•ter• STPC, 
NCPC and TRPC will operate· 

SECTION III - REnBHC2 DATA 

l • llOBDIG LIMITS 

1.1 None 

2 • PtllC'l"ICllAL ISSIC.MICllS 

nor - au.y TOae Trunk Oftrflov 
BTPc - aur 'folW ._.... Pet count 
~• - Jllftetor O.Vflow 
.nc - Junctoc ... eount 
LOP - Link O..rtiow 
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NCPC - No Connection Peg Count 
OFO - Trunk Group 0 Overflow 
OF8 - Trunk Group 8 Overflow 
OF9 - Trunk Group 9 Overflow 
OPC - Originating Peg Count 
OPC8 - Trunk Group 8 Originating 

Peg Count 
OPC9 - Trunk Group 9 Originating 

· Peg Count 
ROF - Dial Pulse Register Overflow 
STPC - Second Trial Peg Count 
TOPC - Time Out Peg Count 
TPC - Terminating Peg Count 
TPCO - Trunk Group 0 Terminating 

Peg Count 
TPC8 - Trunk Group 8 Terminating 

Peg Count 
TPC9 - Trunk Group 9 Terminating 

Peg Count 
TRPC - Trouble Release Peg Count 

). FUNCTIONS 

).Ol To record overflows on registers. 

).02 To record overflows· on links. 

).03 To record overflows on the busy 
tone trunk. 

).01., To record overflows on junctors. 

).05 To record overt'lowa on trunk groups. 

).06 To record peg counts on junctoi·a. 

3.01 To record peg counts on the busy 
tone trunk. 

).OS To record originating peg counts on 
trunk group 8 and 9. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPr. 2'7U-RDW-RCD-C4 

).09 To record terminating peg counts on 
trunk groups O, 8 and 9. 

).10 To record originating peg counts 
from station lines. 

j.11 To record terminating peg counts 
from trunks. 

).12 To record marker second trials, no 
connections and trouble releases. 

J.l) To record marker timeout checks. 

I.,. CONNECTING CIRCUITS 

When this circuit is listed on a 
keysheet the intormation thereon is to 
be followed. 

4.1 Line, Link and Marker Circuit -
SD-6,741-01. 

S. MANUFACTURING Ti.ST REQUIREMENTS 

S.l The traffic register circuit shall 
be capable 01' meeting all the require­

ments o! the Circuit Requirements Table. 

6. TAKING EQUIPMENT OUT OF SERVICE 

6.1 Any register in this circuit may 
be removed from servj.4e by dis­

connecting. its associated strap on the 
unit terminal strip. 

7. ALARM IDOBMA.TIOif 

?tl There are no alarms associated witb 
or actuated by this cireuit. 

Pge l ) ,., .. 
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CIRCUIT DESCRIPl'ION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

DIAL CONFE~NCE CIRCUIT 
ARRANGED FOR A 

MAXIMUM OF 5 
SIMULTANEOUS CONNECTIONS 

D. Description of changes 

D.l Contacts 4 and 5 of relay RVD and 
contacts 8 and 9 of relay RVE are 

redesignated EMB to correct an error 
in the drawing. 

D.2 The circuit is rerated A&M Only. 

F. Changes in CD Section 

F.l None. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 2120HW-RRS-WHK) 
DEPI' .5337-LAH 

Printed in U.S.A • 
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....._ CIRCUIT DESCRIPTION CD-65745-01 
Issue 5AC 

Dwg IHue 5A c 

PBX SYSTEMS 
, NO. 756A 

DIAL CONFERENCE CIRCUIT 
ARRANGED FOR A 

MAXIMUM OF 5 
SIMULTANEOUS CONNECTIONS 

SECTION I - GENERAL DESCRIPTION 

1. GENERAL METHOD OF OPERATION 

This circuit provides a means for con­
necting three stations and two trunks, four 
stations and one trunk or five etations 
together in a conference connection. This 
circuit may be reached from any station or 
tie trunk assigned to a station line cir­
cuit by dialing the conference circuit 
station code. A central office trunk or 
tie trunk which is incoming only to the 
attendant may be connected to this circuit 
by the attendant dialing the conference 
circuit trunk code. In response to the 
dialed number, the dial pulse register and 
the marker circuit function to connect each 
station and trunk to a different appearance 
of the conference circuit. As each calling 
party is connected to this circuit, a 
talking path is established to all others 
already connected. 

A conference circuit may be connected 
in the PBX to terminal groups 80-84 or 
85-89. Terminals 80, 81 and 82 or 85, 86, 
and 87 are for stations only. Terminals 
83 and 84 or 88 and 89 are for trunks or 
stations. To reach this circuit a station 
only has to dial 80 or 85 and the attendant 
dials 83 or 88 for trunk connections. If 
more than three stations dial 80 or 85, the 
fourth and fifth stations will be connected 
to the trunk appearances of the conference 
circuit and all others will receive busy 
tone. If the. attendant connects more than 
two trunks by dialing 83 or 88, only two 
trunks will be connected and the others 
will receive busy tone. If the attendant 
connects a trunk by dialing a station code 
80 or 85 instead of the trunk code 83 or 88, 
the ·trunk will be connected to a station 
appearance and the most favorable trans­
mission will not be obtained. The trans­
mission circuits for station lines are in 
series and those for trunks are in parallel 
to equalize the transmission. As each 
station or trunk disconnects, it will be 
released from the conference circuit. 

SECTION II - DETAILED DESCRIPTION 

1. STATION LINE TO CONFERENCE CIRCUIT 

When a station line desires to be con­
nected to the conference circuit, the user 
dials 80 or 85 depending on which code is 
assigned to the conference circuit. The 

dial pulse register recognizes the dialed 
code as a tie trunk code and signals the 
marker to connect the station line to the 
appropriate trunk. The marker circuit tests 
the terminals of the conference circuit and 
connects the station to terminal 80, 81, 82, 
83, or 84 or to terminal 85, 86, 87, 88, 
or 89 in that order of preference. If ter­
minal 80 is busy the connection will be 
made to 81 and so on. (Hunting feature FS2.; 

When the marker operates the hold magnet 
associated with the conference circuit ter­
minal, the station loop is closed to relay 
A, B, C, D, or E. Relays A, B, and C are 
arranged to operate reversing relay RV thus 
reverse the battery_and ground on trunk 
terminals 83, 84, 88, or 89, which provides 
reverse battery supervision to connected 
trunks. 

If "W" option is provided, operation of 
reverse relays RVD and RVE is delayed until 
corresponding D and E relays operate over 
the closed loop of the connecting trunk. 

When any of relays A, B, C, D, or E 
are operated, ground is closed to the 
sleeve lead to hold the connection and the 
shunt is removed from across the talking 
path. All connected stations or trunks, 
talk together through coils A, B, and C. 
Relays A, B, C, D, and E supply talking, 
battery to the calling circuits. 

2. TRUNK TO CONFERENCE CIRCUIT 

When a trunk is to be connected to 'the 
conference circuit, the attendant dials 
83 or 88 depending on which code is as­
signed to the conferenc( circuit. The dial 
pulse register and marker operate as in 1. 
to connect the trunk to the conference 
circuit. The marker strapping (FS2) allows 
a call directed to terminal 83 to be con­
nected to •. ither 33 or 84, but not to 80, 
81, or 82. Likewise a call directed to 
terminal 88 may be connected to either 08 
or 89, but not to terminals 85, 86, or 37. 
Varistors DCA and DCB block the current 
flow so that when either relay U3 or U4 is 
energized, relays UO, Ul, and U2 cannot 
operate. The same thing is true of relays 
U5, U6, U7, U8, and U9. 

When the marker operates the hold magn<t 
associated with the conference circuit 
terminal, a loop is closed to relay D or 
E which operates. Relay Dor E closes 

Printed in U.S.A. Pa~e :. 
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ground to the sleeve lead to hold the con­
nection and opens the shunt across the 
tlalking circuit. i.ater when any station 
terminal A, B, or C is seized, relay RV 
. w111 operate and reverse the battery and 
.ground on both trunk terminals to give 
answered s~pervision to the connected trunk. 

3. DISCONNECTION 

When a etat:!.or. line or a trunk discon­
nects after being connected to the con­
t'oerence ci::'C'...:.it, re::i.ay A, B, C, D, or I 
releases. Relay A, B, and C releasing 
release relay RV which takes the reverse 
battery condition from trunk terminals D 
L"'ld E to give d:!.s:::onne4t supervision to 
~.he c0nnected t::'unk. The relay released 
also removes g::'ound from the "S" lead al­
lowing the co~nec:ion to release and re-
s torir,g thE- ~,i:~::~ t - cros.s the conference 
appearance. 

SECTION III - REFERENCE DATA 

1 • WORKING :..IMITS 

None. 

2. FUNCTIONAL DESIGNATIONS 

None. 

3. FUNCTIONS 

The functions of this circuit are: 

(a) To supply talking battery to the 
calling station line or trunk. 

(b) To hold the connection under control 
of the calling party. 

(c) To release the connection when the 
calling party disconnects. 

(d) To provide a conference transmission 
circtAit. 

(e) To provide reverse battery ~uper­
v1.s1on to connected trunks. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5332-~DS-HFH 

Page 2 
2 Pages 

4. CONNECTING Cl'RCtr.rrS 

When this circuit is listed on a 1cer­
aheet the 1ntonuat1on thereon ia to be to1-
lowed • 

(a) Line, Link and. Marker Circuit -
SD-65741-01 .• 

5. MANUFACTURING TE!TING REQUiftEMENTS 

The dial conference circuit shall be 
capable of performl.ng all of the function. 
specified in th1B circuit description, 8Dil 
meeting all the .requirements or the oirou1t 
requirements t~b::he~ 

6. TAKI:WG EQU.lftlENT OUT OF SERVICE 

This circuit may be taken out or .ae~ 
by shorting the No, 8 make and inaulatiJS 
the No, 8 break of the L- relay asaoc~ 
with the branch to be taken out of serY1tte. 

SECTION IV - REASONS FOR REISSUE 

B. CHANGES IN APPARATUS 

B.l Su~erseded Su~erseded Dz 
RV RVD,E 
AF-120 AK-30 
Relay Relay 

B.2 ~: 
RVD,E RVD,E 
4200 185A 
Diode Network 

D. DESCRIPTION OF CHANGES . 
D.l Option 11W" has been provided in th1a 

issue to delay the reversal to a con­
necting t.?'Unk until the D or E relays ha•e 
operated. This option is necessary to make 
the conference circuit compatible with 
Line, Link and Marker Circuit (SD-657~1-01) 
in which "YC" option is provided. 

D.2 Option "X 11 ia rated Mfr Disc. and 1a 
replaced by option "W". 

TCI Library  www.telephonecollectors.info 



CIRCU!'r DESCRIPTION CD-65746-01 
ISSUE 3D 

AF?E:rnrx 120 
DWG ISSUE 53D 

PBX SYSTEMS 
NO. 756A 

PBX CABLING DIAGRAM 

CHANGES 

D. Description of Changes 

D.l Index sheets Al, A4, A5, and A7 are 
updated. 

D.2 On Index sheet A6, option designations 
ZP, ZQ, and ZR are added to the Option 

Index. Connector AW2 is added to the Con­
nec~or Location Index. 

D.3 On sheet D3, option letter Z is changed 
to XL in Table A. .. 

D.4 On sheet D5, options ZP, ZQ, and ZR 
are added to Circuit :late 104, Note 

108 is renumbered as 109, and Notes 108 and 
110 are added. 

D.5 On sheet G4, slide 3, plug D wiring is 
clarified at pins 2 ar.d 3. 

D.6 On sheet G5, slide 5, plu6 E, pin 4 
wiring for optiop T is added. 

~-? o~ ShP.Pt GlO, slije 6, plug H, r~n5 12 
and 3 wiring for option WM is added 

and the designation for option XA is 
changed to WL. 

D.8 On sheet Gl4, slide 6, plug Z, pins 5 
and 8, option YC wiring is added and 

leads to relays RLBB and RLAB are designated 
as option Y5. 

D.9 On sheet 019, the termination of slide 
5, plug L,pins 1, 4, 10, and 18 is 

changed from Bf relay spring 8 to spring 6. 

D.10 On sheet G20, the termination of slide 
5, plug M, pins 1 and lJ is changed 

from BY relay sp~ing 8 tc 6. 

D.11 8n sheet 022, S!-ieet Note l, "option 
9 ... 11 is changed to read "option 

22 ... ". 

D.12 On sheet G26: 

(a) On s:ide 3, option l?tter S i~ 
C!'Htnged to S, VY. 

(b) On slide 4, option letter S, V is 
changed to s, V, VY. 

D.13 On sheet G28, Sheet Note 2, " ••. SD-
65743-01 ... " is changed to read 

" ... SD-66796-01 ..• ". 

D.14 On sheet G38, slide 2, plug S: 

(a) The note "F stitch" is deleted from 
pins 2, 12, and 14. 

(b) The termination of oin 13 is changed 
from 6(T~3) to 8(?U3)~ 

D.15 On sheet G40, slide 3. plug H, the 
termination of pin 13 is chaz:!ged from ~ 

6(TU5) :a 8(TU5). ____ .., ~ - -~ 

D.16 o~ sheet G44, a new lead is added be­
tween slide 1, plug A, pin 11 and 

slide 5, plug A, pin 11 as option ZP ~i~~ng. 

D.17 On sheet G48, option ZQ is assigred 
to le?.ds going to conr,ec tor .tri l, pinfl·-

4 and 5, from plug M, pins 3 and 14 in 
"lide 1. 

D.18 On si eet G50, slide l, plug Y, pins 0 
and 1, the PLT LOCATION des!gnatlon is 

changed fr·om X to Y. 

D.19 On sheet G53, a new Note 18 is added. 

D.20 On sheet G54, connector A, pir. 33, 
option designation XN is added to a 

lead terminated at the 7(MC) relay, and a 
new lead, terminated at t!-le 4B(N) reJ--'"Y---1~ 
option XC is added. Refer~noe to opticn 
XN is added to Sheet ~ote 2. Option A ~5 
changed to "A, WA" for the lead from pin 25 
of cor.n~ctor B. 

D.21 On sheet G5'{, phr·ase ",:r CAD 37" 1;:; 
deleted fro:r. the bracl:'"-.::o. at s::.5_:er. 2, 

3, and 4 which rea:i. "to CA0 lL O:"' CtCJ 31''. 

D.22 On sheets GE3, G64, and J65, t~ CAD 
TITLE BLOCK: 

(a) On sheet 063, add "(See Sl":.eet 187)". 

L::ige 1 
Printed in U.S.A. 

TCI Library  www.telephonecollectors.info 



CD-cij74~~Jl - ISSVE 3D - AFPX 120 

, .. ) 
\ ~' 1v·•""I sheet G64, a..;~ -..u "(See s;·Jee:. G.86)". 

~ ~ ~ .:_r, s:-:eet J65, add "~See 1S ~re et G37)". 

::'. :;· :::; s::ee: G?O, Sheet :.:ote 3 and refer­
ec.ces are added. 

~.2L 2n sheet G92, the terrninat!on on con­
nec:ing tlock Cl for lead T-(A) is 

changei to 2CR, and lead R~(A) to 20T. 

J.25 On.sheet 0105: 

(a) At s:ide.3, option ~esignat1on sis 
changed to S, SY. 

?:i::.L T.SLEFHO:.;E LABORATORIES, INCORPORATED 

JE?7 3224-JRV-RVL 

Fage 2 
C. Fages 

(b) At slide ~. ortion des~gnation S, 
V is changed to S, V, VY. 

(c) In Steet ~ote 3r ortion designation 
S, V i:o changeJ to S, V, VY. 

D.26 A new sheet GlOiB is added. Sheet 
Gl09 is renumbered as Gl09A. 

D. 27 .on sheet' 0110, the designation of 
the note to slide 2~ plug 2 pins o, 

1, and 12 is changed from "shown on CADl" 
to "shown on CAD38". · 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

PBX CABLING DIAGRAM 

o. Description of Changes 

0.1 Index Sheets Al, A4, AS, and A7 are updated. 

CD-65746-01 
ISSUE JD 

APPENDIX 118 
DWG ISSUE 52B 

D.2 On sheet G74, the lead to connector BE3, pin 17, is re­
moved from plug AEJ, pin 12. 

D.3 On sheet G96: 

(a) Lead to connector BEJ, pin 17, is added to plug AJJ, 
pin 1, and designated as option ZN. 

(b) The termination of the lead from plug.AJJ, pin 3, to 
connector BE3 is changed from pin 7 to pin 18. 

{c) The termination of the lead from plug AJ3, pin 5, to 
connector BEJ is changed from pin 8 to pin 19. 

(d) Option ZM is assigned to the leads from plug AJ3, pins 
1, 3, and 5, terminated reapectively at 840, 841, and 

S42. 

D.4 On sheet Gl20: 

(a) Termination of the lead from plug 
changed to connector AJ3, pin 1. 

(b) Termination of the lead from plug 
changed to S41. 

(c) Termination of the lead from plug 
changed to connector AJJ, pin 3. 

(d) Termination of the lead from plug 
changed to S42. 

(e) Termination of the lead from plug 
changed to connector AJJ, pin s. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3224-JRV-RVL 

Printed in U.S.A. 

BEJ, pin 

BE3, pin 

BE3, pin 

BEJ, pin 

BEJ, pin 

17, 

7, 

18, 

8, 

19, 
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is 

is 
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is 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTEM 
-- . ~Q..!. 7-56A. .... 

1'BX. CABLING DIAGRAM 

D. Description of Changes 

CD-65746-01 
ISSUE 3D 

APPENDIX lOB 
DWG ISSUE 51B 

D.1 Indexes on sheets Al through A7 are updated. 

D.2 On sheet· D5, options ZM, ZN, ZO, and Notes 107 and 108 are 
added. 

D.3 On sheets Gll and 105, options ZM and ZN are added. 

D.4 On sheet G36, options ZN, ZM, and XO (from SD-65752-01) 
are added. 

D.5 On sheets G45, 74, and 96, option ZN is added. 

D.6 On sheet G48, option ZO is added. 

D.7 On sheet G53, options XX and XW (CAD 6) and Note 17 are 
added. 

D.8 On sheet G60, add Note 4 and revise CAD 35. 

D.9 Add sheets G119 and 120 per option ZN. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3224-RHO-RVL 

Printed in U.S.A. Page 1 
1 Page 
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CIRCUIT DESCRIPTION 

PBX SYSTEMS 
NO. 756A ~ . 

PBX CABLING DIAGRAM ... 

CHANGES 

D. Description l>f Chane;es 

D.1 On sheets A.1, A4, A5, and A7, ·the Sheet Index is 
brought up to date. 

D.2 On sheet A3, the Lead Index is brought up to date. 

D.3 On sheet.A6~_the Option .Index is broultllt up. to date. 

D.4 On sheet G24, under slide 4, the termination of 
leads TU(TTO; and (TTl) is changed from pin E to 

pins 5 and 4, respectively. 

D.5 On sheets G28, G31 through G37, G76• G77, G79, and 
GllO, the f'ollowing sheet note is added. "When 

local test console cable is provided, leads are shown 
on SD-66920-01, CAD 15. On sheet G33, lead RA, a 
reference to cord switchboard is added on a no-record 
basis." 

D.6 On sheet G54 ahd G117, option XV is changed to 
option XS on a no-record basis. 

D.7 On sheet G62, TS(D), option H is added on a 
no-record basis. 

D.8 On sheet G80, slide 2, lead terminations change 
from connector AU to different pins on connector 

AJ on a no-record basis. 

D.9 On sheet G96, slide 2, option ZL is added on a no­
record basis. 

D.10 On sheet G109, slide 2, option ZL is removed on a 
no-record basis. 

D.11 On sheet Gll8, plug 2AC, change 2L OT(20-29) to 
read 5M OT(20-29). 

D.12 All changes which are made on a D no-record basis 
are in agreement with WECo standards. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5334-RHO-RVL 

Printed in U.S.A. 
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1 r·; r r 

PPX 3Y~~FT 
110. ','I I ;, 

Pf<Y \A!'LIIJ; ;>IA·;''',!· 

V. Dercr1pt1on of Changes 

['. 1 On sheet:: A 1, 11, 'i and 1, thr- :~hPe1 Tnd"x 
is brought up to date. 

n. 2 On sheet A3, thP l,p;,d Index L; hrou1·ti1 11: 

to date. 

D. 3 On sheet A6, the Connector Locat1on InrlP> 
ls brought up to date. 

D.4 On sheet D5: Under Circuit Note 104, 
option ZL is added and rated ~tandard; 

Under Circuit Note 102, Traffic Measurement 
System feature and option ZL are added. 

D.5 

are 

D.6 

On sheet Gl, 2, 4, 8, 22\ 24, 25, 80 and 
109; option ZL leads TU(J and Sheet Notes 
added. 

On sheets G3, and 17, reference information 
is added. 

D.7 On sheets 016, 31 and 32, leads TU() and 
option ZD which is shown on SD-65753-0l 

are added. 

D.8 On sheet G54: CAD 8( leads TU() and option 
XV (from SD-65752-0lJ are added; and on 

CAD 9, lead TU() and options ZA and ZD are added. 

D.9 On sheet Glll; leads TU(), option ZD (from 
SD-65753-01), option ZL and Notes are added. 

D.10 Sheets Gll7 and 118 are added. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEP'l' 5334DR-RHO­
DEPT '':d3b -RVL 

Pri~ · 
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~ 
• CIRCt7IT DBSCRIPTIOH 

PBX SYSTEMS 
NO. 756A 

PBX CABLING DIAGRAM 

CHANGES 

D. Description of Changes 

D.l On sheets Al, 4, 5, and 7, the Sheet 
Index is brought up to date. 

D.2 On sheet A2, the Lead Index is brought 
up to date. 

D.3 On sheets G34·37 and 72, color of slide 
leads is removed. 

D.4 On sheet G34, reference to transmission 
facilities is added. 

D.5 On sheet G36, 53 and 54 option XO is 
added. 

D.6 On sheet G53, Note 3 is rated ''Manufacture 
Discontinued" and Note 15 is added. 

' \ 
D.7 On sheet G72, Note 2 is added to refer to 

Dial Pulse Register Circuit. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5334.DR-RHO 
DEPT 5334-RVL 

Printed in U.S.A. 
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CIRCUI':. DESCRIPTION 

1 
I 

CHANGES 

PBX SYSTEMS 
NO. 756A 

PBX CABLING DIAGRAM 

D. Description of Change~ 

D.l On sheets Al, 4, 5 and 7 the Sheet 
Index is brougrt np to date 

D.2 On sheet A2, the le&d index is brought 
up to date. 

D.3 On sheet A6, the Qptiqn.index i~ brought 
up to date. 

D.4 On sheet D5, option ZK is added in Note 
104. 

D.5 On sheet GI, under slide 6, change plate 
position ot LD lead from G to C: 

D.6 On sheet Gl4, under slide 6 and LD lead, 
add plate position C. 

D.7 On sheet 015, 72, 81, 82 cJn<i 111, add 
options XL and XM to change termination o.f 

register leads PL, UD, T, R, RC, (ORDj and MB in 
slide 6. On sheet Glll Note 5 is added. 

D.8 On sheet 028; option ZK !a added to slide 1, 
plug P, pin 3, and sheet note 8 is added. 

D.9 On sheet G49, option ZK is added to slide 1, 
plug W, pin 5. 

D.10 On sheet G53, rate CAD 5 "MFR DISC" and add 
Notes 14 and 15. 

D.11 On sheet 062, TSD; add ZS option to ZF option, 
add CO lead on pin HM-2 and remove ZE and ZF 

optlon from shop wiring side of IT-2 and HM-3 ter­
minals. (D no-record change per agreeme~t with 
WECo). 

D.12 ~r1 sheet a8o, ad1 Note 1 and option: 3B ~nd 
XP to change termination of register leari. 

in :o lide 6. 

D.l3 On sheet G92, under slide 1, plug P, add k BAT 
lead to 6080 SWBD MISC CKT. 

BELL TELEPH::n;E LABOR.~TOf'.IES, INCORPORATED 

(WECo 5123HW-RHO-RHP) 
DEPT 5337-RVL 

Printed in u. S, A, 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

PBX CABLING DIAGRAM 

D. Description of Changes 

D.l On sheets Al, 4, 5 and 7, the 
Sheet Index is brought up to 

date. 

D.2 On sheet G53, CAD 6; change XM 
option to XK, change XK option to 

XL and on terminal 22 change lead 
termination_ from (SD) capacitor to 
4B (P) relay on a no-record change per 
agreement with WECo standards. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 5120HW-RHO-RHP) 
DEPT 5337-RVL 

___.Printed in U.S.A. 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

PBX CABLING DIAGRAM 

D. Description of Changes 

D.l ~ sheets Al, 4, 5, 6 and 7 the 
sheet and connector location 

index are brought up to date. 

D.2 On sheets G3 and Gl2, reference ""-, 
information is added to reflect 

added pins shown on G49. 

D.3 On sheet G45; under slide 2, plug C, 
pin 17, change termination of MBD 

lead from S {PWR-96) to 5 (PWR KEY}. 

D.4 On sheet G49; add G and H Grd leads 
in slide 2 (plug C-pin 12}, slide 4 

{plug J-pin 12} and slide 2 {plug C-pin 10), 
slide 4 (plug J-pin 10) respectively. 

D.5 On sheet G54; add option XH in CAD 6, 
and add note 13. 

D.6 On the above G sheets, color code 
of leads ls removed. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 5120HW-RHO-RHP) 
DEPT 5337-RVL 

Printed in U.S.A. 
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CJRCllTT DESCRIPTION 

PBX SYSTEMS 
NO. 756A 

PBX CABLING DIAGRAM 

CHANGES 

D. 

D.l 

D.2 

49oc 
unit 

D.3 

make 
from 

D.4 

Description of Changes 

On sheets Al, 4, 5, and 7, the Sheet 
Index is brought up to date. 

On sheet G22, 24, 25 and 112 under 
slide 2, terminal designations of the 
keys on the make busy and busy display 
are changed from "R" to "T". 

On sheet G62; TS (D), pin MDl, terminal 
designation of the 49oc key on the 
busy and busy display unit is changed 
"R" to "T". 

On the above G sheets, color code of 
leads is removed. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 5120HW-RHO-RHP) 
DEFT 5337-RVL 
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Printed in U.S.A. 
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CIRCUIT·DESCRIPl'ION 

.... -- .. 
_:· 

CHANGES 

PBX SYSTEMS 
NO. 756A 

PBX "CABLING DIAGRAM 

D. Description of Changes 

D.l en sheets Al, 4, 5, 6 and 7, the sheet 
and option index is brought up to 

date. 

D.2 On sheet D2, option ZH is designated 
Manufacture Discontinued and option 

ZJ is designated Standard. 

D.3 On sheet G53, the following changes 
are made on a D no-record basis per 

agreement with WECo. DT resistor is re­
moved from CAD 5 and options ZA, ZB, YL 
and YM are added. 

D.4 On sheet 53, CAD 6, the following 
options are added: XE, XF, XK, XL, 

XM, ZJ and ZH. Only options ZJ and ZH 
are added on this circuit. Option XF 
provides ease in field addition of Atten­
dant Restriction feature (restricts atten­
dant from placing outgoing CO calls), and 
prevents the attendant from entering a 
connection when lock-out is provided • 
Options XK and XL are added to provide 
audible ringing tone on trunk to toll 
calls. Option XM replaces option Z to 
free pin 22. Option ZH and ZJ rearrange 
the terminal strip to free pin 22. 

D.5 On sheet G54, options ZA, ZB, ZJ and 
YM are added~ termination of BZ lead 

on pin 18 cf CAD ~ is changed from 11 of 
(FF) relay to lM of (Rl} relay, sheet 
notes 2 and 3 are combined and new note 3 
added. These changes are made on a D 
no-record basis per agreement with WECo. 

D.6 On sheet G86, CAD 30, option ZG is 
added to provide a locking path for 

the S~0-9 relay when lock-out is required. 

BELL TELEPHONE !.iABORATORIES, INCORPORATED 

(WECo 5120HW-RHO-LKJ) 
DEPl' 5337-RVL 

·----- -- ·-------·· 

Printed in U.S.A. 

CD-65746-01 
ISSUE 3D 

APPENDIX 2B 
DWG ISSUE 43B 

Page 1 
1 Page 

TCI Library  www.telephonecollectors.info 



TCI Library  www.telephonecollectors.info 



......... ·~·' 

-

CIRCUIT DESCRIPl'ION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

PBX CABLING DIAGRAM 

D. Description of Changes 

D.l On sheets Al, A4, A5 and A7 the 
sheet index is brought up to date. 

D.2 On sheets A2 a.nd A3 the lead index 
is brought up to date. 

n.3 On sheet A6 the connector index is 
brought up to date. 

D.4 On sheets G81, G82, 083, G84, and 
G85 lead GN per SD-65742-01 option 

XH is added for TOUCH-TONE calling 
feature. 

D.5 On sheets G92 and G93 information 
is added for 608A and D Cord 

Switchboard. 

D.6 On sheets G28, G58, G95. Gl05 and 
Glo6 reference to CAD 43 is added. 

D.7 On sheets GlOO and GlOl, CAD 37. is 
rated MANUFACTURE DISCONTINUED. 

D.8 On sheet Gll4, CAD 1, leads TPA 
and TPB per SD-65741-01 options VH 

and VJ are added. 

D.9 Sheets Gll5 and 0116, CADS 43 and 
44, are added for 3 Wire Jack 608A 

or D Cord Switchboard. 

D.10 On sheet Gll6, CAD 45, is added 
for the station controlled confer­

ence feature when used with a 608A or 
D Cord Switchboard. 

D.11 Other minor miscellaneous c:orrec­
tions made in C,/lD figures. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 5120-HW-RCL-LKJ) 
DEPl'. 5337-RVL 
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CIRCUIT DESCRIPI'ION CD-65746-0lt 
ISSUE 3P 

DWG WST.JE qt;g 

111 !'X SYSTEMS 
NO. 756A 

PBX CABLING DIAGRAM 

SECTION I - GENERAL DESCRIPI'ION 
. '.; 

l. PURPOSE OF CIRCUIT 

1,01 This PBX Cabling Drawing shows the 
intercnnnection of the crown cable 

for the six equipment slides, the inter­
connection of the house and feeder cables 
and unit. terminal strip cross connection 
information where required for 756A PBX 
circuits. 

SECTION II - DETAILED DESCRIPI'ION 

l.01 None. 

SECTION III - REFERENCE DATA 

l. WORKING LIMITS 

l.Ol- None. 

2. CONNECTING CIRCUITS 

2.0l When this circuit is listed on a 
keysheet, the connecting information 

thereon is to be followed. 

(a) Line, Link, and Marker Circuit -
SD-65741-01. 

(b) Dial Pulse Register Circuit -
SD-65742-01. 

(c) Traffic Register Circuit -
SD-65744-0l. 

(d) Loud Spea~er Paging Trunk Circuit -
SD-65747-01. 

(e) Junctor Circuit - SD-65750-01. 

(f) 2-Way Trunk Circ~it to Central 
Office - SD-65752-01. 

(g) Attendant Trunk Circuit -
SD-65753-01. 

(h) Busy Tone Trunk Circuit -
SD-65754-01 • 

(i) Dial Repeating Type Tie Trunk 
Circuits - SD-65755-01, SD-65718-01. 
SD-65535-01 (Typical). 

{j) Ringdown Tie Trunk Circuit -
SD-65756-0l. 

(k) Cordless Position Circu~~ . 
SD-65757-01. - - :~ 

(l) Auxiliary Relay Circuit For Direct 
Station Selection By Stations -
SD-65942-01. 

{m) Message Waiting Service Key, 
Interrupter, And Power Supply 
C_ircui t - SD-65784-0l. 

(n) Feature Cabling Diagram -
SD-66920-01. 

{o) Traffic Regis~~-r,~~--~----. 
External Traffic And · :e--~.,----
Registers - SD•5E010-0l. 

(p) Station Message Register Pulse And 
Surcharge Circuit - SD-5E021-0l. 

(q) Inward Restriction Circuit -
SD-5E003-0l. 

(r) Make Busy And Busy Display 
Circuit - SD-5E029-0l. 

(s) TOUCH-TONE Calling Receiver 
Circuit Type A3 - SD-98148-01. 

(t) TOUCH-TONE Calling Receiver 
Circuit Type Cl - SD-67027-01. 

(u) Telephone Console Circuit Type 
3 and 4 - SD-66907-01. 

Page J 
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(".') ~tAl ,~cn!'e!'"~nce Trunk C.~.r,~1l1t 
·• + · - ·;_ ~!1 ~-on t rel led - S :.1 ... ~~ ~!·-: :· - :Jl. 

(w) Dial Conference Trunk Circuit 
Attendant Controlled - SD-66908-0l. 

(x) Alarm, Transfer, and Test Circuit -
SD-66796-0l. 

(y) Recorded Telephone Dictation Trunk -
SD-65788-0l. 

(z) 3A Code Call Circuit - SD-66610-01. 

(ea) Power Supply Circuit - SD-81326-02. 

{ab) Power Supply Circuit SD-81600-01. 

(ac) 556A PBX Cord, Telephone, Dial, 
Battery I. Buzzer and Ringing -
SD-6565~-0l. 

{ad) 608D Jack Pnd Lamp Circuit -
SD-65997-01. 

{ae) 552A, 552B, 552D, 552E, 6o5A, 607A, 
607B, or 608A Jack Circuit -
SD-65778-01, 

{af) 608A Auxiliary Signal, Fuse Alarm, 
Battery Cut Off and Miscellaneous 
Circuit - SD-66772-01. 

{ag) 608D Auxiliary Signal, Fuse Alarm, 
Battery Cut Off and Miscellaneous 
Circuit - SD-67039-01. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

{WECo 2120HW-RLL-WHK) 
DEPT 5337-LAH 

PIH~!'? 2 
2. Pap;n;, 

SECTION IV - REASONS FOR REISSUE 

D. Description of Changes 

D.l Option ZF j~ designated And rated 
Manufacture Discontinued. Option ZG 

is added and rated Standard to arrange 
the cabling so the station.message register 
fes ture wi'll rune ti on with the trans is tor­
i zed link test circuit designed for .the 
marker. 

D.2 On sheet GlO, termination of lead LG 
is modified per SD-65741-01, 

option 22. · 

D.3 On sheets 022• 24 and 25, tennination or 
leads so2-so9 and Sl2-Sl9 are mod-

ified per SD-65741-01, option 22. 

D.4 On sheet G43, termination of lead 
FB is modified per.SD-65757-01, 

option ZZ. · 

D.5 On sheet Gll4;, leads COA and XCA 
are added per SD-657ln-01, op'tion WT. 

D.6 Minor correction for the mak~ busy 
and busy display and battery reserve 

features are made per agreement with WECo 
Standards Engineering. 

• 

•• 
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1. SEIZURE OF LOUDSPEAKER PAGING TRUNK 

SEIZURE BY 756A STATION (DIAL SELECTED) 

1.01 If a station desires to be connec1ed 
to the paging trunk, it originates 

SEIZURE BY 2-WAY AUXILIARY TRUNK. 2 

a call and dials the code assigned to the 
paging trunk (80 through 89). The marker 
functions to connect the calling station 
to the paging trunk on a trunk class basis 
(without a j unctor). The paging trunk 
provides talking battery for the callln~ 
station and a connection to the input of 
the paging amplifier. A busy lamp is pro­
vided at the 756A attendant position 
equipment and is lighted whenever the 
trunk is busy. 2. RELEASE OF LOUDSPEAKER PAGING 

TRUNK 

3. MJSCELLANEOUS ... 

SECTION III - REFERENCE DATA 

1. WORKING LIMITS 

2. FUNCTIONAL DESIGNA'l'IONS 

3. FUNCTIONS . 
4. CONNECTING CIRCUITS 

5. MANUFACTURING TESTING 
REQUIREMENTS 

6. ALARM INFORMATION 

7. TAKING EQUIPMENT OUT OF SERVICE 

:>ECTION IV - REASONS FOR REISSUE 

SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

1.01 'rl1e purpose of this circuit is to 
provide a paging trunk circuit that 

may be dial selected by a 756A station 

2 

2 

3 

3 

3 

1.02 The paging trunk is connected to a 
converted station line circuit 

(stations 20 through 29 converted to 80 
through 89) so it can be used for dial 
selected calls. This provides the nec­
essary path for the marker to connect any 
calling station to the paging trunk via a 
link circuit. 

3 1.03 When this circuit is seized, the 
loop of the calling station is ex-

3 tended through a link and a converted 
station line circuit via leads T2 and R2, 
operating relay A. 

3 

3 

3 

3 

1.04 Relay A operated: 

(a) Extends ground to lead S2. 

(b) Lights the lamp associated with the 
paging trunk at the 6-button key 

telephone set, cons•i.1€', or 60HD cc,rd 
switchboard. 

(c) Supplle:; haltery t;<J the .lsulatl.on 
&mplifier (if prov! ded). 

line circuit. It may also be manually 
selected by a PBX attendant using a console 
equipped with a paging trunk pickup key, 

(d) With option G, disconnects learl 
COEl from lead R, switching off 

the external input. 

a cord switchboard arranged with a jack 
appearance, or an attendant being seized 
by a 2-way auxiliary trunk circuit. 

(e) With option J, removes the idle 
line termination from the input of 

the paging amplifier. 
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(fl With option E, connects the ring 
conductor of the paging amplifier 

tc lead Rl of the isolation amplifier 
tApp Fig. 3). 

( g) With op ti on F, connects the ring 
conductor of the paging amplifier 

lnput to lead R2 via capacitor R. 

(h) Connects lead COE3 to lead COE4, 
switching on the paging amplifier. 

1.05 The calling station now is connected 
to the input of the paging amplifier 

t'1rough capacitors T and R. 

SElZUHE BY ATTENDANT 

1.nfi When a console or 6-button key t~le-
phone set is u:3ed as an attendant 

f;fl • .dtlon, the c.ircuit is seized by operat­
ing the pickup key associated with the 
paging trunk. (The pickup key mlmt have 
the tip and ring lE·adt' cabled.) 

1.07 The pickup key operated: 

(a) Provides a direct connection to the 
paging trunk. 

(b) Connects the attendant's telephone 
circuit to the tip and ring of the 

paging trunk causing the A relay to 
operate. 

1. 08 The functions of relay A operated work 
similarly to those described in 1. 04 

except that no station line is connected 
(through a link) to the circuit. 

1. 09 An attendant may override a busy 
condition when a station or another 

attendant is connected to the paging trunk 
b~' operating the assoclatP.d pickup key. 

1.10 When a 608D cord switchboard is used 
as an attendant position, this cir­

cult is seized by either operating a pag­
lnF key, or hy inserting a cord into the 
ja~k associated with the loudspeaker paging 
trunl:. 

1. 1. l <Jpe rat 1".lg thF! p] ck up key, or in3e r-
t ion of the plug into the jack 

u~slv1ed to loudspea~er paging, connects 
tr.e attendant's telephone circuit to the 
trunk and causes the operation of relay A 
aa described in 1.04. 

Note: The paging key must be depressed 
and held by the attendant while using 
~he paging trunk. 

:3ElZ'JRE gy 2-../A'l AU!CILIARY TRUNK 

1.12 The seizure of this circuit by the 2-
way auxl liary trunk circuit connects 

·'.' r 1 oopc to leads T2 and R2 lo operate 

relay A. Relay A operated connects ground 
to lead S2 to hold the supervision of the 
trunk circuit. 

2. RELEASE OF LOUDSPEAKER PAGING TRUNK 

2.01 If the trunk is dial selected by a 
station and the calling party han€s 

up, the loop is opened thereby releasing 
relay A. 

2.02 Relay A released: 

(a) Removes ground from lead S2. 

(b) Hernoves battery from leads SLl, SL2, 
:>L3, and BLl t0 extinguish the lamp 

associated with the paging trunk at the 
6-~utton key telephone set, console, and 
60BD cord switchboard. 

( c) Removes battery from the isolation 
amplifier (lf provided). 

(d) With nption G, connects lead COEl to 
lead R switching on the external in­

put i;ource. 

(e) With option J, connects the idle 
line termination (A resistor) across 

leads T and R to the input of the paging 
amplifier. 

(f) With option E, disconnects the ring 
conductor of the paging amplifier 

from lead Rl of the isolation amplifier 
(App Hg. 3). 

( g) Oh; connects the ring conductor rif 

the calling station from the 1nput 
of t.lle pagir1g ampl l.fier. 

(h) D.tcconnects lead COE3 from COE4, 
cwltching off the pa.ging amplifier. 

2.03 The circuit is now at normal. 

2.04 Relay A, releasing on disconnect 
when the trunk is manually selected 

or selected by a 2-way auxiliary trunk per­
forms all the functic-ns described above ex­
cept that release of the 3tation line cir­
cuit is not involved. 

3. MISCELLANEOUS 

3.01 A 331 varistor (option T) is con­
nected across the paging amplifier 

input to reduce a click on disconnect. 

3.02 The isolation amplifier is provided 
optionally to prevent 2-way trarn;­

mission through the paging trunk. Oper­
ation of rt-lay A supplies battery to 
operate the amplifier. Resistor FB is set 
at 30 ohm;:: to limit the a.mpli fier gain to 
unity. 

·-· 

·__,. 
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SECTION III - REFERENCE DATA 

1. WORKING LIMITS 

1.01 Maximum circuit loop is 1885 ohms. 

1.02 Voltage limits are 45 to 52 volts. 

2. FUNCTIONAL DESIGNATIONS 

None. 

3 . FUN CT IONS 

3.01 To recognize seizure when either dial 
or manually selected. 

3.02 If dial ~elected, to provide a holding 
ground for the associated line cir-

cuit. 

3.03 To light a busy lamp at the attendant 
position(s) when seized. 

3.04 To remove an idle line termination 
from the amplifier input terminals 

or, to remove external source from ampli­
fier input terminals. 

3.05 To make itself busy to the marker 
when seized. 

3.06 To couple the calling station and/or 
attendant into the paging amplifier. 

3.07 To release on disconnect and to re­
move the busy condition when it 

releases. 

3.08 To provide for the attendant to over­
ride a busy condition. 

3.09 To switch off paging amplifier on 
disconnection. 

4. CONNECTING CIRCUITS 

4.01 When this circuit is listed on a key­
sheet the connecting information 

thereon is to be followed. 

(a) No. 756A PBX Line, Link, and Marker 
Circuit - SD-65741-01. 

(b) No. 800A PBX 2-Way Auxiliary Trunk 
Circuit - SD-1E027-0l. 

(c) No. 400 Switching System Line, Link, 
and Connector Circuit - SD-69469-01. 

BELL TELEPHO:~E LABORATORIES, INCORPORATED 

DEPT 3221-WVS-MAF 

(d) Any paging amplifier circuit. 

(e) Any tape, tuner, o:r other audio 
source. 

(f) No. 558A System Circuit Schematic -
SD-5E060-0J. 

(g) No. BOOA PBX 2-Way Auxiliary Trunk 
Circuit - SD-1E319-0l. 

(h) No. 801A PBX Attendant Console 
Circuit - SD-1E322-0l. 

(i) No. B02A FBX Attendant Console 
Circuit - SD-1E274-0l. 

5. MANUFACTURING TESTING REQUIREMENTS 

5.01 The loudspeaker paging trunk shall be 
capable of performing all the ser­

vice functions specified in.this circuit 
description, and meeting all the require­
ments of the Circuit Requirement tables. 

6. ALARM INFORMATION 

6.01 An operated fuse alarm is indicated 
by a major alarm at the plant ser­

vice center (if alarm transmitting features 
are provided). In any case, a visual sig­
nal at the attendant's position and in the 
alarm transfer and test circuit are indi­
cated. Replace the fuse to restore the cir­
cuit, extinguish the alarm lamp, and silence 
the alarm at the plant service center. 

7. TAKING EQUIPMENT OUT OF SERVICE 

7.01 In order to take a loudspeake:· paging 
trunk out of service it is necessary 

to block the A relay unoperated. 

SECTION IV - REASONS FOR REISSUE 

D. Description of Changes 

D.l Circuit Note 102 is revised. to add 
reference to the No. 558A, 801A, and 

802A PBXs. 

D.2 In FSl, connecting information is added 
for the 558A, 80lA, and 802A PBXs. 

D.3 The title is changed to add the 558A, 
801A, and 802A PBXS. 

Pago: B 
B Pages 
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APPENDIX 3D 
DWG ISSUE 6D 

PBX SYSTEMS 
NO. 756A 

JUNCTOR CIRCUIT 

CJ!ANOIS 
A· Chagged and Added FUnctions 

,A.l 'Ihe Junctor circuit. is modified to 
f'unction with the Traffic Measurement 

/ S7stem No, lA. 
/ 

·R. Desoript&on of ClyllJlie! 

D.l Option R is added and rated Standard 
to provide a ground to give a busy 

signal to the Traffic Measurement Remote 
Scanner, 

· D.2 On sheet 1, Lead Index 18 added, 

D.3 On sheet 2, option R is added and the 
connections for the Traffic Measurement 

System Remote Scanner are shown. 

D,4 Circuit Note 103; sequence charts; 
sheet and option 1nd1ces; and the 

supporting information have been changed to 
reflect the added option, · 

P, Changes ·1n CD Sections 

F,l In SECTION II - DB'l'AILED DESCRIPTION 
under 1 .. .1 change the last sentence to 

·"ad: 

Relay B.,,line hold magnets (2) close 
holding ground .• ,afte!" the marker 
releases and (3) extend.a busy ground 
over lead TU(J.-) toward the Traffic i-lea­
surement System Remote canner. 

F.,2 In ~~Au -Drl'Affil? DESCRIPTION, 
. ·Par , o e ae•on sentence of 

second ~to read: · 
•I 

Relay D operated reverses the or1gina­
t1Ag "T end Rf leads, and J>1"0V1des a 

·BBLL TELEPHONE LABORATORIES~ INCORPORATED 

nolding ground on lead '?U(J-) f•r the 'l"retfi 
~~suremept System Remote Scanner, 

P.3 In SECTION II·- DB'l'AILED DESCRIPTION, 
Part 3.1, change third sentence ta 

J'ead: . 

'Ihe Nlease r.f relay B removes ground · 
from lead TU J-) toward the 'l'rafttp Mea­
surement S7atem Remote Scaiuier, an\3 fron 
leads SO, ST, OHM, and THM which 
rreleases the originating and terminatini 
hold magnets or the junctor and the 
associated .line hold magnets. 

F.4 -In !RIO' Il - DETAILED DESCRIPTION, 
und~:2 , change the second sentence 

to read as follows : 

'ftl1s condition,.,S'l' lead, removes 
ground fl"Olll lead TU(J-'), and also opens. 
restoring the Junctor to normal. 

F.5 In SECTION II - DB'l'AILED DESCRIPTION, 
under 3.22, change the last sentence 

to read.: . - _ --·· 

Relay D released' removes ground from 
lead TU(J-), and releases the line and 
tnu-,Jr: hold .J'\83¥...t'..it.,. .._..esto~ 'lg tbP ·.trunk 

·to normal. 

F.6 In SECTION III - REFERENCE DATA, under 
Part 2, add: 

(h) To provide a busy ground condition 
· tor the 'l'ratfic Measurement System 

Remote Scanner, 

F.7 In S~IQN III - REFER.ElfCE DATA, under 
Part • add: 

(d) Traffic Measurement System No. lA 
Remote Scanner - SD-3B200-0l. 

tr1Ated 1n U.S.A. 
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CIRCUIT DESCRIPTION CD-65750-01 
ISSUE 4B 

APPENDIX 2D 
DWG ISSUE '{D 

PBX SYSTEMS 
NO. 756A 

JUNCTOR CIRCUIT 

A. Changed and Added Functions 

A.l The junctor circuit is rr.odified to 
function with the make busy and buey 

display circuit. 

D. Description of Changes 

D.l Option S is added and rated Standard 
to provide an indication to the make 

busy and busy display circuit of a con­
nection to the originating side of the 
junctor. 

D.2 On sheet l, the option index and note 
103 are revised to reflect the changes 

in'this issue. 

D.3 On sheet 2, option S is added and the 
connect~ons for the make busy and busy 

display circuit are shown in the line, link, 
and marker circuit. 

D.4 On sheet 3,. the sequence charts are 
modified to .show the lighting of the 

originating and terminating make busy lamps 
(JCTR ORIG and JCTR TERM). 

F. Changes in CD Sections 

F.l In SECTION II - DETAILED DESCRIPTION, 
add: 

4. FUNCTION OF MAKE BUSY AND BUSY DISPLAY 
CIRCUIT 

4.1 Junctor Key Normal 

With the junctor key (JCTR key) 
normal in the make busy and busy 
display circuit, the junctor term­
inating lamp (JCTR TEHM lamp) will 
light ;.;[,en relay SMT- in the l:j.ne, 
link, "r'.i marker circuit operates the 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 2120HW-JJM-WHK) 
DEPT 5337-LAH 

terminating :nold mognet for the 
junctor. The junctor originating 
lamp (JCTR ORIG lamp) will light 
when the originating hold magnet is 
operated. This indicates that the 
junctor has been made busy through 
normal operations. 

4.2 Junctor Made Busy 

If it is desi 'Y·d to make a junc­
tor busy, key JCTR is operated. Key 
JCTR operated, grounds lead THM of 
the terminating hold magnet in the 
line; link, and marker circuit. The 
grounding of lead THM: 

(a) Operates the junctor's termin­
ating hold magnet in the marker 

circuit. 

(b) Makes the junctor busy to the 
marker on subsequent requests 

for service. 

( c) Lights lamp JC:'H TERI-1 in thP­
make busy and busy display 

circuit. 

~i_.· . ::?k'::.~.r:g of' lump JCTH TERM 
indicatec; :>::' ~".'· j'J.nctor has been 
made b;.;. .. ,;. 

F.2 In SECTION I:::c. - ?EFERENCE DATA, 
2. FUNCTIONS, add; 

(g) To provide an indication to the make 
busy and busy display circuit that 

the originating side of ths junctor is 
connected. 

F. 3 In SECTION III - REFF.PJmCE DATA, 
3. CONNECTING CIRCUITS, add: 

(c) Make Busy and Busy Display 
Circuit - SD-5E029-01 

Printed in U.S.A. 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

JUNCTOR CIRCUIT 

D. DESCRIPTION OF CHANGES 

D.l On Sheet 2, contacts 1 and 12 of the B relay were added 
(T option) to prevent reoperation of relay A when relay 

D releases. 

D.2 Prior to issue 6B, option V was a part of FSl. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5332-HGS-HFH 

Printed in U.S.A. 
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I11ue 4B 

Dwg I11~ ··.SB 

PBX SYSTJ!MS 
1'0. 756A 

JUliCTOR CIRCUIT 

~:S :TION I • GJ:ltBRAL .DBSCRIP'l'IOll 

1. PURPOSE OP CIRCUIT 

The Junctor Circuit is used to supply 
tdlking battery, and provide supervision 
on station-to-station and dial repeating 
tie trunk-to-station calla. 

When the marker ls signaled by the 
register to set up a connection trca a PBX 
line or incoming dial repeating tie trunk 
to another PBX line, it does so by connecting 
a link trom the terminating end ot the 
junctor to the called line, and another link 
from the calling PBX line or tie trunk to 
the originating end ot the junctor. 'Ble 
Junctor continues to supervise the connec­
tion, supplying tranaaission battery both 
vaya. 

2. ORORAL l>BSCRIP'l'lOtf OP OPDA'l'IOll 

When the register circuit into which 
the number or the called station has been 
dialed signals the marker to establish a 
connection to that line, it does ao bJ con­
necting a link trom the called station line 
hold magnet to the terainating end ot a 
junctor. '.l'he .rtc•r also establiehff a 
connection to the calling line or trunlJ 
over a link rrom the originating end ot the 
junctor. 

Upon seizure, the junctor supplies a 
holding ground to hold the originating and 
tenntnating line hold magneta, as well as 
the originating and tel"llinating junctor hold 
macneta in the Line, Link, and Marker Cir­
cuit. 'ltae Jurictor alao connect• ringing 
current to the called line via the tenaina­
t1ng link. 'When the called line answers, 
the junctor trips the ringing and cuts 
through the tranamiaslon path. With X 
option when the calling line dieconnecta, 
the junetor releases the originating link 
and calling line hold magnet, and subsequently 
when the called line diaconnects, the junctor 
r·eleases the terminating link and tenninating 
line hold magnet. With W option, discon­
nection by the calling line will release 
both the calling and tena1nating line hold 
magnets. 

If the originating line diaconnecta but 
the tenainatlng line taile to diaconnect 
with X option, th• Junctor will reaain 
busy to the marker, even though the origi­
nating end ot the connection le released. 
'Ibis feature 11 provided becauH the marker 
teata the terminating end ot the Junctor tor 
a busy condition. 

DC'lIOJI II • DETAILll> DESCRIPTION 

1. mzun OP JUHCTOR CIRCUIT (S'l'A'l'IOH-TO­
STATIOJI OR TIE TRUIX-TO-S'l'A'l'IOlf CALL) 

1.1 Qperat1on or a Relay and Bolding Croae­
pofnh 

'lhe marker, having received intonution 
from the regiater ae to the called line me­
ber tor a atat1on•to-atat1on or tie trunk-· 
to-atation c&ll, proceed• to eet up a con• 
nect1on to that line on a "J,unotor clua•, 
basis. A "Junctor clasa" c&l.1 requires a 
Junctor Circuit to suppl7 tranmaiasion bat-· 
tery to both parties. 

'lhe marker tests the terminating bold. 
magnets ot the junctors. Having tound an 
idle Junctor, the marker SM'l'A and .9lltB re­
lays operate the terainating hold macziet 
for the Junctor and th• line hold ~ 
of the called line to connect th .. together 
over an idle link wbic'1 h&I &lread7 1Men 
selected. 'Ble marker ·continues to hold tit• 
hold magneta operated. 

Having established tl connection to the 
called line, the marker recJ'clea to operate 
the ol'iginating hold mianet ot the Juno'°" . 
which connect• the J~tor to the .... l!iMl 
which 1a being ueed to conMot the or1g1nl.t• 
ing line hold magnet to the rec.tater. _. 
register then drop• ott· the link. When the 
junctor originating holdMgnet operates to 
connect the calling line to the Junctor, the 
calling atation loop i• extended through 
cro1apointa to the winding ot relaJ A to 
battery and ground, and rela7 A operates. 
Relay A operates relay B, which is slow re­
leal1ng in order to suard again1t acaentary 
opens in the loop that would talael,.7 drop 
the connect1on. Relay B operated (1) .· oloee1 
ground thrOUCh both eectiona ot reeiet~qe A 
to the tel'lllnating link sleeve aniS to the · 
originating link sleeve to hold the calling 
and called line hold magnete and (2) eloaea 
holding ground to the originating and ter­
minating Junctor hold magnet• over lead• 
"OHM" and 11'.l'HM", respectively, to bold these 
operated after the marker releases. 

1.2 Start or ltincing 

Ringing current, over lead "Kl", 
through a ..ite contact ot A, through the 
prillarJ wind.in& anj a 'break contact ot trip­
ping rel&)' TP 18 appl14"1 to the ring con­
ductor ot the Juncto~ toward the called line. 
Riagigc v~ 11 connected extended over 
lead "ring Q through a break contact or 
TP to the tip conductor ot the Junctor 
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toW&rd the called line. Condenser A is 
prov1'4ed to furnish audible ringing tone to 
the calling line. 

2. RINGING TRIP AND CUT THROUGH . 
When the called party answ~rs, the ter­

minating loop operates relay TP. 

Relay TP operated lock• to ground throl,.llh 
a make contact or the B relay and transfer* 
the tenninating "'m:R" leads from the Power 
Supply Circuit (removes ringing current) to 
the windings of relay D, which operates. 
Rela~ D operated reverses the originating 
"'m:R leads. 'lh1s battery and ground rever­
sal ie used on calla to PBX lines from tie 
trunks which require reversed battery-type 
supervision. Relay D operated provides sup­
plementary holding cround for the terminating 
link aleev~. the Junctor termi~ting,h,qld 
magnets, and (with X option) J'ela7 1'-. 
'lhe Junctor auppl1ea talking batte1"7 through 
relay A ·to 'the calling line or· tie trunk, · · 
and through relay D to the called line. 
'lhe voice current path is complete through 
capacitora 'AB. 

3. ...... 

3.1 Ol-Jld·Line J)id lg~ M!•K 
Wh~ -'the oa1i1ns i1m or tie trunt · · 

dl•oonneeti, relay.~ ri~•••· ltel•F A re• 
leased, removes ringing,jsurtent troa the '" 
terminating "R" lead and releaaea relay &. 
9'e rei•-t• ~1' i;8l&R •.~.: ~eaoY•t gr~ trca 
leada, .. ao 1, ST , ~" .. • 'Bii wb10h . 
rei.a..e;_ th• origirta:t.µlg and ~•l"lll1nat11'8 h9ld 
ugnet• o1 the Junctor: and the aa9ociatec(- '. 
11~e hold magnet•. . The al ow releaae ot · .· · 
relay B tnauree that no current i• tlowi?ll 
in the oroaapoint circuit• at the time the 
hold magnets are.releaaed. 

3.2 C&lling Party Diaconnecta Pirat 

3.2.1 V1th X Option 

Relays A and I ~eleaae aa deecr1bed 
1n 3.1, .bat relay D 11'.held operated over 
ttte called atat1on loop, . and onl1 the · 
originating end or the Junctor #~11 release. 
Thia oond1tioa will prevail until the . · 
called party hangs up, at which tille the 
release or rel&J D releaees rela7 TP, opena 
up the terminating "ST" lead, and also opens 
up the "THM" leade, thereb7 releaaing the 
terminating hold magnet and reatoring the 
Junctor to normal. 

3.2.2 With W Option (804) 

When the calling line or tie trunk 
dieconnecta, relay A rel•aaea which qpene 
the "Rl" lead to relay 'l,P and releases relay 
B. Riela1 B released, ~l••••• the originating 
trunk and line hol4 .... t •. •n4 rel•~ .. ~· 
Relay ~·':' re1e._ed Oll!IM th• loop to ·w~· 
tennu~ ~ 'ng eria· or the . JunOtO. cautlna . telay D . 

Page 2 
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to release. Relay D released releases the 
tenn1nat1ng line and trunk hold magnets, 
restoring the trunk to nonnal. 

3.3 C8lled Party Disconnects First 

Relay D relea•es as described in 3.2 
but the Junctor terminating hold magnet, 
the tenn1nat1ng liee hold magnet, and 
relay TP cannot releaae until the sup- , 
plementar.y holding grounds supplied by 
operated relay B are removed. When the 
calling party hang• ~P relays A and B re-
lease and the Junctor restores to no:nnal 
as described in 3.1. 

SECTION III - RDUINCE DATA 

1. WOlltINO LIMITS 

Maximum extenaal. circuit loop is 141QC1 .. 

Voltage Lim1'a are: 45 to 52 volts cit! 
75 to 110 volt• ac. 

2. PUNCTIOHS 

(a) To reapond to Hisure and S¥PP1Y hold-
ing ground tor the originating liM;.,. 

hold magnet and the te:nn1nating line .~ 
maanet under control ot the calling sta~lon 
loop. · ' 

(b) To auppJ.7 rin&lna. "~9 l~ qalled ota­
t1on and aud11:>1e.r1n8 tone.to the 

calling atation. , .. . . . · · · · · : · 

(o) To rec. ogn1B tb. a) th.• called _~~a~!~ 
ba1f anawered th~ . .-i.w "'!!:... •!11~. . · 

to cut· thi"OU&fl the t~J·•~ou-., ... ~) ~~~ly- · 
1ntJ tranaa1H1on ,bat~~~ both 11~#-i;,:·: 

(d) To reverse the b~ttery and ground .. tli-
ward the calling end as an answere4· 

aignal to tie trunks requiring reverse bat­
te17 auperviaion. 

(•) '1'o recognize when eith.er party die­
connects, and with X option to hold 

1tselt b••7 until both parties hang ~ 

(t) l'o releut;..~ia,. ~re cortnection ..:;.n 
the callln&.Mrtj',banas 11p, whet . . · 

or l'\Ot the anawei-inc pf.rtt has disconnffted, 
it W option b aupplled. · · 

3. COlfDC'l'INO OJRevI'l'I 
When thi• 01%-euit 1• listed on a key­

abeet, the conne~ting 1ntonnat1on thereon 
is to be tollowed. · 

" (a) Line, Link, and Marker Circuit -
SD-65741-01. 

(b) Power Supply C1~cu1t - Sl>-81326-01. 

4. MANUPAct0JuHO Tl.S'l'DfQ RBQUl.Rl!MENTS 

!be Juaioto~ ~ci~c.\l1t shall be capable · 
· ~ perto:n11ng a~l~tAe:"?erv1ce .tunctiontt 
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specified in this circuit description and 
meeting all the requirements in the Circuit 
Requirements Tables. 

5. TAKING EQUIPMENT OUT OP SERVICE 

To make the Junctor busy, it is nec­
essary to ground. to "THM" lead toward the 
Line, Link, and Marker Circuit. 'Ibis can 
be accomplished as follows1 ascertain that 
no select magnet is operated and block the 
D relay operated. 

6. ALA:AM INFOHMATION 

6.1 Fuse Alarm 

An operated fuse supplying the Junctor 
Circuit is indicated by a major alarm at 
the plant service center if alarm transmit­
ting features are provided, and in any case 
by a visual signal at the attendant position, 
and in the alarm transfer and test circuit 
in the equipment cabinet. Replace the 
operated fuse to silence the alarm and ex­
tinguish the visual alarm signal. 

BELL TBLEPHONE LABORATO:R!F.S, INCORPORATED 

DEPT 5332-LET-HFH 

SECTION IV - REASONS FOR REISSUE 

D. DESCRIPTION OF CHANGES 

D.l On Sh~_et 2, ground to the 10 contact of 
the D relay was made optional so that 

it may be removed when a 3A code call cir­
cuit is p:rovided with a 756A PBX. 

D.2 Option W was designated and not 
shown on drawing issues preceding 5B. 

Prior to issue 5B. option W was a part 
of FSl. 

D.3 Option X was designated and not shown 
on drawing issues preceding 5B and 

provid.es the feature listed as D.1. 

D.4 On Sheet 1, references to options W 
and X were entered in Circuit Notes 

102 and 103 and Equipment Note 202 was 
added. 

D.5 On Sheet 3, Sequence Chart 4 was added. 

Page.3 
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/ 
CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

TWO-WAY TRUNK CIRCUIT 
TO CENTRAL OFFICE 

D. Description of Changes 

CD-65752-01 
ISSUE 13B 

APPENDIX 4B 
DWG ISSUE 39B 

D.1 Option WD is designated and option WE is added. 

D.2 Circuit Note 102 is revised to change the central office 
information for trunks. 

D.3 Circuit Note 104 is revised to reflect Issue 39B. 

D.4 Circuit Notes 120 and 121 are added. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3224-WVS-RVL 

•••r••'' 

~ ... ~- ~ .... ---.""'.'.".:.:- , __ ,_,~ .... d.,...,._.,,,""'t. ........... · .. 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

TWO-WAY TRUNK CIRCUIT 
TO CENTRAL OFFICE 

D. Description of Changes 

D.l Diode Sl is added to the Apparatus Index. 

CD-65752-01 
ISSUE 13B 

APPENDIX 3B 
DWG ISSUE 38B 

.. 

D.2 Options WB and WC are added to the Option Index. 

D.3 Option WB is designated and rated Standard. 

D.4 Option WC is added as standard. 

D.5 Circuit Note 102 is revised to include reference to 
option we. 

D.6 Circuit Note 104 is revised to reflect Issue 38B. 

D.7 Information Note 303 is expanded. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3221-WVS-RGP 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

TWO-WAY TRUNK CIRCUIT 
TO CENTRAL OPFICE 

D. Description of Changes 

' 

CD-65752-01 
ISSUE 13B 

APPENDIX 2B 
DWG ISSUE 37B 

D.l Option XZ is added as standard to provide cut-through of 
the trunk on night connections when working into a step-by­

step central office. 

D.2 Option XY is added as standard to provide power failure 
transfer for trunks 5, 6, and 7. 

D.3 Option WS is added as standard to permit the attendant 
to reenter a trunk a~er making an error in dialing an 

outgoing central office call to a station. 

D.4 Options WA, XZ, and XY are added to the Option Index. 

D.5 Reference to the 402C tone generator is added to the cord­
less position circuit as shown in FS7. 

D.6 Circuit Notes 102 and 104 are revised to reflect Issue 
37B. 

D.7 Circuit Note 107 is changed from Mfr Disc. to Standard and 
now includes reference to option WA. 

D.8 Information Note 303 is added. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3221-WVS-ROP 
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CIRCUIT DESCRIPTION 

CHANGES 

... SYSTEMS 
.ll llO. 756A 

TWO-WAY TRUNK CIRCUIT 
TO CENTRAL OFFICE 

D. Description of Changes 

D.l This circuit is reissued to upgrade the trans-
mission on night connections. On Issue 328 1 

the introduction of option XO inadvertently removes 
the S capacitor rrom across the winding of relay S, 
thus degrading the transmission. This is corrected 
by placing the S capaC'itor directly across the wind­
ing or relay s. 
D.2 On sheets Al and A2, the Sheet Index is brought 

up to date. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3221-SHA-RGP 

Printed in U.S.A. 
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CIRCUIT DESCRIPTION CD-65752-01 
ISSUE 13B 

DWG ISSUE 35B 

PBX SYSTEMS 
NO. 756A 

TWO-WAY TRUNK CIRCUIT 
TO CENTRAL OFFICE 

TABLE OF CONTENTS 

SECTION I - GENERAL DESCRIPTION. 

1. PURPOSE OF CIRCUIT ••••• 

2. GENERAL METHOD OF OPERATION. 

A. Genera 1 FWlc ti ans. • • • • • . • • 
B. Options Applying to the Attendant. 
C. Incoming Call to Idle Line 
D. Camp-On .•••.••• 
E. Camp-On Busy . • • •• 
F. Recall . • . . . . . . • 
G. Automatic Disconnection. 
H. Dial Back Call • • • • • 
I. Outgoing Trunk Call •• 
J. Power Failure and Night 

Connection • • • • • • • • 

PAGE 

1 

1 

1 

1 
1 
2 
2 
2 
2 
2 
2 
3 

3 

SECTION II - DETAILED DESCRIPTION. • • 1 

1. OPTIONS. 

A. Options Applying to or Affecting 
the Central Office Trunk • • • • • 

B. Options Applying to the Attendant. 

2. INCOMING CALL TO IDLE STATION 

A. 

B. 

c. 
D. 

E. 
F. 
G. 
H. 

3. 

A. 

B. 
c. 
D. 

4. 

A. 

B. 

c. 

~· . . . . . . . . . . 
Central Office Seizes and Rings 
Central Office TrWlk • • • • • • 
Attendant Answers Incoming Call 
{SC2). • • . • • • • • • • • • • 
Attendant Establishes PBX Dial 
Tone (sc5) • • • • . . • • • 
TrWlk to Marker Identification 
( sc6) . . • • . • • • • • 
Ring start (sc6) • • • • . • 
Attendant Releases (SC7) . . 
Station Answers (sc8) •••• 
Remote Trunk Answer From Any 
Station. • ••• 

OUTGOING TRUNK CALL, • 

Outgoing Dial Selected Trunk Call 
{SC22) ••••••.• 
Toll-Allowed Service 
Toll-Denied Service (SC23) • 
Attendant Originates Trunk Call -
Not Restricted - Option Y (SC18) 

CAMP-ON .•• 

Camp-On Call Station Busy 
{SC12,13). • • • • • · 
Camp-On Station Becomes Idle 
(scs ,14) .....•...• 
Camp-On Discharge (SC16) .. 

1 

1 
1 

2 

2 

3 

4 

5 

~ 
6 

7 

7 

~ 
8 

9 

10 

10 

12 
13 

TABLE OF CONTENTS PAGE 

D. Camp-On Busy (sc15,16) • 13 
E. PBX On Remote Trunk Answer 

Operation. 14 

5. RECALL • • •••••• 14 

A. Station Recall - Option ZW {SCll). 14 
B. Station Dial Transfer - Option ZX 

{SC39) • • 15 
C. Trunk Recall 16 

6. RERING . H:i 

A. Toll-Allowed Station (SC28). • 16 
B. Toll-Denied or Restricted Station 

{SC38) • • • • • • • • • • • 16 
c. Attendant Originated Call to Toll 

7. 

A. 

B. 

8. 

A. 
B. 

c. 
D. 
E. 

F. 
G. 
H. 

9. 

A. 

B. 

c. 
D. 

E. 

F. 

10. 

A. 

Office • • • • • • • • • • • 17 

HOLDING. 17 

Attendant Holds Incoming Call 
{SC19) • . . . • • 17 
Attendant Reenters Held Incoming 
Trunk ( SC20) • • • • • • 18 

MISCELLANEOUS. 18 

Dial-Back Call {SC21). • • • • 18 
Disconnection - Called Station 
Remains Unanswered • . • • • 19 
Emergency TrWlk Service - Options 
V,T,E(MD),ZJ(MD),YM, and F(MD) .. 20 
Trunk Terminating. • • • • • • • • 20 
Cord Switchboard Used as Attendant 
Equipment - App Fig. 2. • • • . 21 
Direct Station Selection • • • . • 22 
Station Message Registration • • • 22 
Traffic Measurement System Remote 
Scanner • • • • • .22A 
NIGHT CONNECTIONS. • • • • • • 23 

Fixed Night Cohnections - Option F 
(MD) .•••• • • • • • • • • • 23 
Flexible Night Connections. -
Options Y, E(MO) ~ YM(~) • and XO 23 
Camp-On {SC33-36J· • . • • • • . ?4 
Camped-On Station Becomes Idle 
(sc36) . • . . . . . . • . • . . 24 
Incoming Central Office Call to 
Night Connected Stations ?L~ 
Outgoing Call from a Station on 
Night Connection . • . 25 

DISCONNECTION (SCQ-10). • . ?5 

Incoming Central Office Trunk Call 
Connected to a Sta ti on . . 25 

Printed in U.S.A. 
TABLE OF C ON'l'ENTS 

Page 1 

TCI Library  www.telephonecollectors.info 



f 
f CD-657~2-0l - ISSUE 13B - TABrn OF CONTENTS 

B. 

c. 

D. 

E. 
F. 

G. 

H. 

I. 

J. 

K. 

11. 

A. 
B. 
c. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
L. 
M. 
N. 
o. 
P. 
Q. 
R. 
s. 

12. 

TABLE OF CONTENTS 

Incoming Central Office Trunk Call 
Connected to the Attendant ••• 
Incoming Central Office Trunk Call 
Held by the Attendant ..•• 
Outgoing Call from Station to 
Central Office • • • • • 
Trunk Camped on Busy Station · 
Trunk in a Camped-On Busy 
Condition •••••••• • • • 
Tie Trunk {Other than Ringdown) 
to Central Office ••••••••• 
Incoming Central Office Trunk to 
Tie Trunk {Other than Ringdown) •• 
Ringdown Tie Trunk to Central 
Office • • • • • • • • • • • • • 
Central Office Trunk to Ringdown 
Tie Trunk· • • • • • • • • • • • 
Incoming Central Office Trunk Call 
Connected to a Station Via the 
Auxiliary Position Circuit 

EXPLANATION OF OPTIONS· • • 

Option A • • 
Option ZB· • • 
Option ZH (MD) 
Option ZD· •• 
Option ZN (MD) 
Option zo ... 
Option ZP {MD) • 
Option ZQ {MD) 
Option zs. 
Option zv .. . 
Option zz .... . 
Options YA (MD), YI· 
Options YQ, YS, and XL 
Options YP and YR· • • • • 
Options J (MD), YP and YQ· 
App Fig. 5-; -
App Fig. 6 
Option XP 
App Fig. 8 

' . . 

FUNCTION OF MAKE BUSY AND BUSY 
DISPLAY CIRCUIT . • • • • • • 

PAGE 

25 

26 

26 
26 

27 

27 

27 

27 

27 

28 

28 

28 
28 
28 
28 
28 
28 
28 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 

29 

A. Central Office Trunk Key Normal. • 29 
D. Central Office Trunk Made Busy 29 

TABLE OF CONTENTS 
Page 2 
2 Pages 

TABLE OF CONTENTS 

SECTION III - REFERENCE DATA 

1. WORKING LIMITS • • . 

2. FUNCTIONAL DESIGNATIONS. 

3. FUNCTIONS. . • • . . 

A. Incoming Calls • • • • 
B. Outgoing Calls ,from Stations or 

Trunks • • • • . • • 
C. Outgoing Calls Originated by the 

Attendant. • • • • • • • • 
D. Functions with Key Telephone Set 

Used as Attendant Position • 
E. Functions When Trunk is Used With 

a Cord Switchboard •••• 
F. Functions With Auxiliary Position 

Circuit When PBX is on Remote 
Trunk Answer Operation ••• 

G. Functions With Station Dial 
Transfer Trunk Circuit and 
Controller Circuit When PBX is 
Arranged for Station Dial Transfer 
Operation •••••••• 

H. Functions With Make Busy and Busy 
Display Circuit ••• 

4. CONNECTING CIRCUITS. 

5. MANUFACTURING TESTING REQUIREMENTS 

6. TAKING EQUIPMENT OUT OF SERVICE. 

7, ALARM INFORMATION. 

A. Fuse Alarm • • • 

SECTION IV - REASONS FOR REISSUE • 

PAGE 

l 

l 

1 

l 

l 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

1 

,,, 

TCI Library  www.telephonecollectors.info 



) 

) 

CD-65752-01 - ISSUE 13B - SECTION I 

SECTIGN I - GENERAL DESCRIP'i'ION 

1. PURPOSE OF CIRCUIT 

l.01 This trunk circuit provides the super-
visory, control,and transmission 

features required for originating and ter­
minating calls in either direction between 
PBX and central office switching systems. 

2. GENERAL METHOD OF OPERATION 

A. General Functions 

2.01 When the trunk is seized from the 
central office, the attendant is 

alerted by a flashing visual signal and an 
audible signal that an incoming call is 
awaiting answer. 

2.02 After answering the call and deter­
mining what line is desired, the 

attendant steers into the PBX and dials the 
line number. 

2.03 The attendant may remain on the line 
to announce the incoming call or may 

release immediately after receiving ringing 
induction. 

2.04 If the called line is engaged, the 
central office trunk camps on the 

connection until the called line becomes 
idle; then it automatically cuts through 
and rings the line. 

2.05 If the called line is already camped 
on and a second incoming central 

office trunk tries to establish connection 
to it, the trunk circuit returns a camp-on 
stop visual and audible indication to the 
attendant who then disconnects the initiated 
call and notifies the calling party of the 
busy line condition. 

2.06 When a line within the PBX originates 
a call to the central office, the 

central office trunk circuit acts as a 
sdreening device either to allow or to deny 
tqll calls. 

2.07 As soon as a toll-denied line connects 
to a toll circuit, the central office 

trunk circuit disconnects the line from the 
toll connection and diverts it to busy tone. 

2.08 A restricted line wanting an outgoing 
central office connection has to dial 

the attendant trunk code rather than the 
central office code. 

2.09 After receiving the required informa­
tion, the attendant places a hold on 

the attendant trunk circuit and calls the 
desired number over a central office trunk. 

2.10 When the called party answers, the 
attendant holds the central office 

connection and steers into the PBX for local 
dial tone by operating the hold key. 

2.11 When local dial tone is heard, the 
dial-back key is operated; then the 

attendant dials the calling restricted line 
number. 

2.12 Under this condition, the central 
office trunk circuit cuts through to 

the line and causes the line connection 
held by the attendant trunk to be released. 

2.13 Night service connections are estab-
lished by the attendant between any 

idle central office trunk circuit and any 
PBX station. 

2.14 Incoming calls can be answered from 
any PBX station when the PBX is pro­

vided with an auxiliary position circuit 
as a special service circuit and the atten­
dant places the PBX on remote trunk answer 
operation. "The central office trunk func­
tions in a manner similar to that which 
occurs when the attendant answers and com­
pletes an incoming trunk call. 

B. Options Applying to the Attendant 

2.15 Optional features are provided to 
permit or prevent the attendant from 

entering the trunk circuit: 

(a) Lockout or nonlockout. 

{b) Restriction or without restriction. 

2.16 The nonlockout option permits the 
attendant to reenter, at any time, 

any connection which the attendant has 
previously established. 

···-·-·~. -~ 

2.17 Lockout prevents ;;~~terin~~ 
attendant established connection. 

However, the attendant may reenter the 
trunk circuit on a recall, camp-on, or 
camp-on busy condition. 

2.18 With restriction, the attendant is 
prevented from gaining access to the 

trunk in order to originate a call. The 
attendant, however, is not prevented from 
gaining access to the trunk on an incoming 
call. 

2.19 When an attendant reenters the trunk 
circuit (after having completed a con­

nection) on a recall or with ncnlockout, t~e 
condition of reentry is determined by the 
secrecy option. 

2.:"0 The secrecy option splits the connec-
tion between the central office and 

the PBX. ~he attendant is able to talk to 
tt.e PBX line but the central office is pre­
vented from ~earing the conversation be­
tweer the at ':endsn t snd the PBX line. 

SECTION I 
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C. Incoming Call to Idle Line 

2.21 An incoming call from the central 
office alerts the attendant with a 

120-IPM flashing visual signal on the trunk 
lamp and an audible signal. The call is 
answered by operating the pickup key associ­
ated with the incoming trunk signal. 

2.22 When the trunk is answered, the trunk 
lamp lights steadily, the audible is 

silenced,and the attendant is connected to 
the central office connection. 

2.23 After obtaining the number of the line 
wanted, the'attendant operates the 

hold key. This changes the trunk lamp indi­
cation to a 30-IPM visual signal and steers 
the attendant into the PBX for local dial 
tone. 

2.24 When the attendant completes dialing, 
if the called line is idle, the 

trunk lamp changes to a steady signal and 
the station lamp starts flashing at 30 IPM, 
indicating that the called line is being 
rung. 

2.25 The attendant hears ringing induction 
and operates the release key to re­

lease the pickup key, which disconnects her 
from the connection. When the called line 
answers, the station lamp changes to a 
steady visual signal and the central office 
cuts through to the line. 

D. Camp-On 

2.26 If the called line is busy, the cen-
tral office trunk will camp on it 

(provided the line is not already camped 
on or the PBX is not on remote trunk 
answer operation), transmit a 60-IPM visual 
signal to the station lamp,and transmit 
busy tone to the attendant. 

2.27 The attendant then releases the pick-
up key which removes the tone and 

connects the cal.led line to the central 
office. At this time, the attendant may 
reenter the trunk by operating the pickup 
key to notify the calling party of the camp­
on condition. 

2.28 At calling party request, the atten-
dant may discharge the connection by 

operating the hold key and then releasing 
the pickup key or may establish a new con­
nection by operating the hold key twice in 
succession to steer into the PBX for dial 
tone. 

2.29 If the calling party wishes to remain 
camped on, the attendant simply 

releases. When a camped-on line becomes 
idle, the trunk cuts through and starts 
ringing, changing the station lamp signal 
from 60 IPM to 30 IPM. The answering 
station trips the ringing and changes the 
station lamp to a steady signal. 

SECTION I 
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E. Camp-On Busy 

2.30 If the called line is already camped 
on, the central office trunk circuit 

returns a 120-IPM station lamp signal 
and tone interrupted at 120 IPM to the 
attendant. 

2.31 The attendant then operates the hold 
key to discharge the connection. 

This action steers.her back to the central 
office trunk and she announces the camp-on 
busy condition to the calling party. The 
attendant either disconnects or establishes 
a connection to another line (ini~iated by 
reoperating the hold key) at calling party 
request. 

2.32 If a busy line is encountered when 
the PBX is on remote trunk answer 

operation, the central office trunk circuit 
returns busy tone interrupted at 120 IPM to 
the PBX station that answered the call. 

F. Recall 

2.33 Having once established a connection, 
the attendant plays no further role 

in the call unless recalled. If the called 
line depresses the switchhook momentarily, 
the central office trunk transmits a 120-IPM 
station lamp signal and a steady audible 
signal to the attendant. 

2.34 After answering the recall signal, if 
the central office party is to be 

transferred to another line, the attendant 
operates the hold key which disconnects the 
original connection. On reoperation of the 
hold key, the attendant once again is steered 
back into the PBX for dial tone and the 
trunk lamp flashes at 30 IPM. 

G. Automatic Disconnection 

2.35 At the termination of an established 
call, when both parties disconnect, 

both trunk and station lamps are extinguished 
and the trunk circuit is again idle. 

H. Dial Back Call 

2.36 The attendant is called if a re-
stricted line desires an out~oin~ cen­

tral office call or a toll-denied line wishes 
to reach the toll office. After answering 
the call, the attendant instructs the 
calling station to remain off-hook until the 
connection is established. 

2.37 The attendant trunk is then held and 
an idle central office trunk is 

selected. The attendant operates the cen­
tral office trunk pickup key, which causes 
the trunk lamp to light steadily, and then 
dials the requested number. 

' . 

) 

) 

i 

' -t 

'---r 

TCI Library  www.telephonecollectors.info 



C:J-65'752-01 - ISSUE 13B - SECTION I 

2.38 Having reached the requested number, 
the attendant operates the hold key 

which changes the trunk lamp signal to 30 
IPM and steers the connection into the PBX 
for local dial tone. 

2.39 The dial back key is operated; then 
the number of the calling station is 

dialed. The central office trunk circuit 
connects to the held calling station, 
causes the attendant trunk to disconnect, 
and causes the trunk and station lamps to 
light steadily. 

2.40 The attendant announces the established 
connection to the calling station and 

then disconnects, connecting the central 
office through to the station line. 

I. Outgoing Trunk Call 

2.41 The trunk circuit supervises the call 
to see that only toll-allowed lines 

are permitted to gain access to toll cir­
cuits. If a toll-denied station calls for ' 
a toll connection, the central office trunk 
circuit functions to divert the calling line 
to local busy tone and the toll trunk ts 
freed. 

2.42 Nonrestr1cted (toll-denied or toll-
allowed) stations may dial the central 

office directly without the aid of the 
attendant. When the central office trunk 
circuit is seized on such calls, both trunk 
and calling station lamps light steadily 
and central office dial tone is transmitted 
back to the calling line. 

J. Power Failure and Nig!lt Connection 

2.43 When the PBX has four of the perman-
ently wired central office trunks 

connected to the alarm, transfer, and test 
circuit the central office cable pairs of 
these four trunks are connected to four 
predetermined station line circuits when­
ever a power failure occurs or they may be 
connected as night connections by action 
of the attendant. 

2.44 When the PBX has three of the perman-
ently wired central office trunks 

connected to the alarm, transfer, and test 
circuit, the attendant may establish a 
night connection between any idle centr&l 
office and any station that is idle or busy. 

2.45 The attendant operates the night ser:.. 
vice key to the night service position, 

operates the pickup key associated with the 
central office trunk to be night connected, 
and operates the hold key which steers the 
connection into the PBX. 

2.46 Upon receiving dial tone, th~ station 
number that is to be connected for 

night service is dialed and the release key 
is operated. The trunk will be either con­
nected directly to the station if the 
station is idle, or will camp on if the sta­
tion is busy. As soon as the station be­
comes idle, the trunk is directly connected. 

2.47 In the case of a power failure, the 
night connections established by the 

attendant are disconnected.and the three 
central office cable pairs of the first 
three central office trunks are connected 
to three predetermined stations. 

~.48 Wilen the PBX is provided with an 
auxiliary position circuit (for trunk 

answering from any station), the attendant 
should establish any night service con­
nections required before placing the PBX 
on remote trunk answer operation. 

":~ 
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SECTION II - DETAILED DESCRIPTION 

l. OPTIONS 

A. Options Applying to or Affecting the 
Central Office Trunk 

1.01 Optional wiring and apparatus arrange­
ments to provide certain basic 

operating features of the trunk are shown in 
Table A. 

Restricted Access 

1.02 Central office trunks may be arranged 
for restricted or unrestricted ser­

vice by the omission or addition of an 
option in the dial pulse register. 

(a) Restricted central office trunks are 
denied access to other central 

office trunks or ringdown tie trunks but 
are allowed access to dial repeating tie 
trunks. 

(b) Unrestricted central office trunks 
are permitted access to other cen­

tral office trunks, ringdown tie trunks, 
or dial repeating tie trunks. 

TABLE A 

B. Options Applying to the Attendant 

1.03 Options related to lockout, secrecy, 
and restrictions are shown in Table B~ 

These options determine the conditions 
under which the attendant may gain access 
to the trunk; they may be provided singly 
or in combination. 

Basic Attendant Functions 

1.04 Regardless of the option furnished, 
the attendant may do the following: 

(a) Answer incoming calls. 

(b) Reconnect to a trunk previously 
placed on hold. 

(c) Reconnect to a trunk any time before 
the called party answers. 

(d) Reconnect in response to a recall 
signal on any connection previously 

established. 

1.05 In addition, regardless of the 
options provided, the attendant is 

denied access to any outgoing trunk (dial 9) 
connection. 

OPTIONS APPLYING TO BASIC OPERATING CONDITIONS 
r----------~----------------------------------

OPTION 

T 

v 

s 

'R 

J (MD), YP, YQ 

K 

F' (MD) 

E (MD) ,ZJ (MD), Yi-~ 

FEATURE 

Provides for wiring certain trunks to certain station line 
circuits via the alarm, transfer, and test circuit. 

Provides wiring for trunks not wired to the station line 
circuit via the alarm, transfer, and test circuit. 

Arranges relay H to function with central offices having a 
battery voltage of 40 or more volts. 

Arranges relay H to function -v:i th central offices having ,, 
battery voltage of 39 or less volts. (With 39 or less vclts~ 
relay H bridged across the trunk with bott windings will not 
get enough current tc operate.) 

Arrange(s) the trunk for two-way assigned service (allo~: ~~~­
trunk to be seized by the marker). 

Arranges the trur,k for unassigned or one-way incoming se1Tice 
(prevents the trunk from teing seized by the marker). 

Arranges tLP trur;k iL cc:;_;wic·,ion with option T for a fizc.d 
nigh+ conr1ectior,. 

Arrar.ges the tl'wik >;o • .. L:,: · 
s t<.t ti on tc nny tru:·ik 1'c: · 

-:1,.. attendant may connect <:·r1;1-
:1t.·.iit connection. ____________ ....._ __________ -------- ----- -------· 

. :~;GTION :rJ 
p,, [€' l 
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TAHLE A (CON''l') 

FEATURE 

Improves station telephone set transmission characteristics 
whenever 72-volt central office battery is provided. 

Arranges the trunk for 48-volt central office battery operaticm.1 

SEC'l'ION 11 
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Z(MD),XK 

Omit 
Z ( MD),XK 

X (MD) 
Omit Y 

y 

w 

Omit 
w 
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'l'ABLF: B 

OPTIONS APPLYING TO ATTENDANT FEATURES 
OF LOCKOUT, RESTRICTION AND SECRECY 

l ------ ----------------··-------
! FEATURE 

Without Lockout - Attendant may reenter a trunk connection 
previously established. 

With Lockout - Attendant may reenter the trunk before the 
called party answers or in response to a recall signal. 

With Restriction - Attendant is prevented from originating 
outgoing calls over the trunk. 

Without Restriction - Attendant may originate outgoing calls 
over the trunk 

With Secrecy - The trunk is split when the attendant reenters; 
the central office end is on hold and the attendant is connected 
to the station. Note: When secrecy is specified, lockout must 
also be provided. 
Without Secrecy - The attendant reenters the trunk on a 
bridging basis and may converse with both the calling and the 
called parties. 

-

2. INCOMING CALL TO IDLE STATION (SCl) 

A. Central Office Seizes and Rings 
Central Ottice Trunk 

(c) Transfers the ring side of the trunk 
through the A and B diodes for future 

trunk-to-marker identification. 

Seizure During Silent Interval (d) Prepares a path for holding relay CT. 

2.01 If the trunk is seized during the 
(e) Connects off-normal ground to the 

j 

silent interval of machine ringing, 
relay H (option R or S provided) operates 
on tripping battery and ringing ground, 
an<. o~erates relay CT (with option YB 

trunk. - - __,..--______ ___ 
or YC). 

2.n2 Relay CT operated: 

{a) Operates relay SR. 

(b) Closes part of its locking path. 

(c) Connects the central office end of the 
trunk to the link end of the trunk 

(cut-through). 

(d) OiJ"· i-1')e OJ?erating path for relay MC 
via lt.au _ .. 1 \:-'"-99) to prevent the 

trunk from being seized by the marker. 

2.03 Relay SR operated: 

(a) Lights lamp TL(CDLS POS) or L(6 BUT 
KEY TEL SET) • 

(b) Connects ground to lead IT(90-99) to 
busy the trunk to the marker. 

SECTION II 
Page 2 

(f) Lights lamp TRK BY in the make busy 
and busy display circuit to indicate 

that the central office trunk has been 
made busy to the marker by a central 
office trunk call~ 

2.04 Subsequently ringing signal from the 
central office operates relay R and 

relay R operated: 

(a) Holds relay CT operated. 

(b) Grounds lead LO to the auxiliary 
position circuit (if option ZZ is 

provided - see Note 109). 

(c) Operates relay Rl (opticn YD or YE 
provided). 

{d) Provides groWld via lead NA (option 
YE) to 608A or 608D cord switchboard 

auxiliary signal, fuse alarm, battery 
cut-of'f' ,and miscellaneous circuit to 
operate audible signal. 

TCI Library  www.telephonecollectors.info 



CD-657':/"-CJl - ISSUE :3B - SECTION II 

2.05 Relay Rl operated: 

(a) Prepares an operating path for relay 
ACA. 

(b) Locks operated to off-nonnal ground 
under control of relay Sl. 

(c) Transfers lamp TL{CDLS POS') or L(6 BUT 
KEY TEL SET) fran steady to 120 IPM. 

(d) Extends the continuous ringing (with 
option ZS) or interrupted ringing 

at central office rate {with option ZR) 
via lead BZ(0-9) to operate the audible 
signal. 
{e) Opens an operating path for relay HM. 

2.06 Relay R follows central office ring­
ing which causes the audible signal 

also to follow the ringing. 

2.07 Note: Relays operated: H, CT, SR 
iii!"1u. Relay R following central 

Office ringing. Lamps L(6 BUT KEY TEL SET) 
or TL{CDLS POS) flashing at 120 HM. . 

Seizure ~ring Ringing Interval 

2.08 It the trunk is seized during the 
ringing interval of machine ringing, 

relay R operates on the rectified voltage 
ot the ring-up circuit and causes the 
operation ot relay CT. The following 
operation is the same as that described 
\n 2.01 throullCh 2.07. 

R1n1-UJ> Circuit 

2.09 The ring-up circuit consists ot relay 
R and associated network ot varistor 

E, diode D, thermistor R, and capacitor R, 
which serves to rectify the 20-Hs ring­
ing voltage and prevent false line signals 
tram operating relay l\· 

2.10 When ringing voltage is applied to 
the tip and ring of thia trunk at 

the central office, one-halt cycle or ring­
ing current will flow through capacitor R, 
thermistor R and diode D, bypassing relay R; 
but the other halt cycle will be blocked by 
diode D, causing the current to flow through 
t:1e secondary winding of relay R, thennistor 
R, and capacitor R to operate relay R. 

2.11 Thermistor R normally has a high 
resistance (over 50,000 ohms), but 

when ringing current is applied for about 
one-half second or longer, its resistance 
ls reduced. This provides an operating 
path for relay R. 

------------~~---~-- -- - -----

2.12 Varistor E has two functions: 

{a) To ~hunt thermistor R and thus reduce 
heating current through it during 

dialing transients. This prevents false 
relay operation. 

(b) To protect diode D and thennistor R 
by providing a shunt path which has 

low resistance to transient voltage peaks. 
The varistor has a very high resistance 
to nonnal ringing and dialing voltages. 

2.13 At the end of the ring cycle, relay ~ 
releases. 

B. Attendant Answers Incoming Call (SC2) 

2.14 The attendant answers an incoming 
trunk call by operating the pick-up 

ke~ associated with the flashing (120 IFY) 
L(6 BUT KEY TEL SET} or TL(CDLS POS) lamp. 
With relay Rl and the pick-up key operated 
and relays SP and NT in the cordless pos­
ition circuit normal, relay ACA operates. 

2.15 Relay ACA operated: 

(a) Operates relay AC. 

(b) Prepares a holding path under control 
relays AC and Sl. 

(c) Connects both the line and central 
office end or the trunk circuit to 

the cordless position circuit. 

(d) Connects the attendant telephone 
circuit across the central office end 

of the trunk to trip the ringing and 
operate relay s. 
(e) Connects, in part, leads T and u from 

the cordless position circuit to the 
marker, and leads H, HG, HM, FB, and SP 
from the cordless position circuit to the 
trunk. 

(f) Opftrates relay TLA. Relay TLA 
operated locks operated to off­

normal ground under control of relay SR. 

2.16 Relay AC operated transfers the pick­
up key control from relay ACA to AC 

and splits the trunk into a line and trunk 
end. 

2.17 Relay S operated causes relay Sl to 
opprate and perform the following 

tuci• ou: 

Ca) Connects a hold c1rcu1 t for relays CT 
a .. ct ACA. 

s:-:c·r.roN II 
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(b) Releases relay Rl. 

(c) Connects off-normal ground to the 
tr1111k in parallel with relay SR. 

(d) Releases relay H. 

(e) Transfers lamp L(6 BUT KEY TEL SET) 
from 120 IPM to steady battery. 

(f) Removes gro1111d from lead NA (option 
YE). 

2.18 Relay Rl released transfers lamp 
TL(CDLS POS) fran 120 IPM to steady 

battery, and silences the audible ~ignal. 

2.19 Note: Relays operated: ACA, AC, s, 
. -sr;-cT' SR. and TLA. L~ L(6 BUT KEY 

TEL SET) or TL(CDLS POS} steady. 

C. Attendant Establishes PBX Dial Tone 

™ 
2.20 If the incoming tr1111k call requires 

connection from the trunk to a line 
within the PBX, the attendant operates the 
hold key (nonlocking), causing relay H in 
the cordless position circuit to operate 
manentarily which in turn operates relay 
HD! . . 

2.21 Relay HD operated: 

(a) Connects relay SL to the sleeve lead. 

(b} Prepares 
TT. 

a path tor operating relay 

(c) Locks to off-normal ground. 

(d) Operates relay SP in the cordless 
position circuit. 

(e) Connects one section of inductor Hl 
across the tip and ring to hold the 

central office end of the trunk. 

(f) Disconnects the attendant fran the 
trunk end. 

(g) Transfers lamp L(6 PUT KEY TEL SET) 
or TJ.(CDLS POS) from steady battery 

to 30 IPl-1. 

SECTIC.fl II 
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2.2? Cordless position circuit relay SF 
operated: 

(a) Connects a short circuit acro3s leads 
'M' and TR toward the trw1k end. 

(b) Leaves the attendant telephone circuit 
across lead LT and LR toward the line 

end of the tr1111k. 

(c) Locks to off-normal gro1111d. 

2.23 On release of the hold key, relay H 
in the cordless position circuit 

releases and performs the following f1111ctions: 

(a) Prepares a locking path for relays RS 
and TT via leads H and HG. 

(b) Extends ground to leads T and U, 
starting the marker. 

. . 
2.24 Thus. when called by the central office 

trunk circuit, the marker functions 
to connect the trunk circuit to a dial pulse 
register. When the selector magnet timing 
relay in the marker operates, ground is 
transmitted through the operated trunk 
magnet relay in the marker to operate relay 
HM over lead ST(90-99). The marker has thus 
received a bid from the trunk for connection 
to a dial pulse register; it proceeds to 
operate the trunk hold magnet to establish 
the connection. 

2.25 Relay HM and the trunk hold magnet 
in the marker operate in parallel. 

The trunk hold magnet operated: 

(a) Closes the croaspoints which connect 
the loop of the attendant telephone 

circuit to the dial pulse register via 
the T and R leads. Thia gives the 
attendant PBX dial tone and connects the 
100-ohm sleeve ground in the register to 
the sleeve lead to operate relay SL. 

(b) Locks operated with relay HM. The 
marker having verified that the trunk 

hold magnet is operated, proceeds to 
release. 

~.26 Reley HM operated: 

(a) Hold~ operated to off-normal ground 
through oper~ted rP.leys P.D and SL and 

released relay MC. 

(b) Transfers holding cf relay HD from 
lead HD to lead I!. 
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(c) Opens the tem; and .mlt.,; 5te.rt lt:c~d 
to the marker. 

(d) Opens the op~rating path fer relay MC. 

(e) Prepares an alternate path to hold it­
self and the trunk hold magnet when 

relays AC and ACA release. 

(f) Opens an operating path tor rel&J 
ACA. 

(g) Grounds lead RTK to the auxiliary 
position circuit (if option zz is 

provided - see Note 109). 

~: The number 6 contact of relay HM 
is a test point. 

2.27 Note: Relays operated: CT, HD, AC, 
W,-HM, TLA, SL, ACA, Sl, and S. Lamp 

L ( 6 BUT KEY TEL SET) or TL( COLS POS) flash­
ing at 30 IPM. Cordless position relay SP 
operated. 

2.28 When the attendant has completed 
dialing into the PBX, the dial pulse 

register receives and stores the dialed 
information. This completes the originating 
function of the call. The register then 
engages the marker to terminate the call. 
When the marker functions to terminate the 
call, the central office trunk circuit 
identifies itself to the marker as the 
originating circuit so that the proper 
connections ere made. 

Note: This use of the tenn "terminate" 
------ refers to completing the connection 
between the trunk and the desired (terminal) 
PBX station. 

2.29 If the call is to a station line, the 
marker directs the trunk to take the 

following actions: 

(a) Start ringing if' the line is idle. 

(b) Return camp-on information if the 
line is already engaged. 

(c) Return camp-on-busy indicatiai if the 
line is already camped on. 

2.30 If the call is to a tie trunk the 
marker directs the central office 

trunk circuit to couple inductively to the 
called trunk. The tie trunk furnishes 
talking battery to the line side of the 
central office trunk circuit under this 
condition. It all tie trunks are busy, the 
marker directs the central office trunk cir­
cuit to retu1"1l comr-on-bucy indicAtionr.. 

IJ. 'Irunk to Marker Identit'ication (SC6) 

~-. 31 When the dial pulse register hH 
received the dialed info1'918t1on from 

the central office trunk circuit, the 
register engages the marker to ter.inate thE 
call and reverses battery and ground over 
the tip and ring or the link connection to 
the trunk circuit. Thia causes current to 
flow through diode A and operates relay P. 

2.32 Relay P operated transfers lamp L 
(6 BUT KEY TEL SET) from 30 IPM to 

steady battery and operates relay MC. 

2.33 By operating relay MC, the centr~l 
office trunk circuit identifie1• 1 <;­

self to the marker r.s the circuit renuest!!1p: 
informs ti on. 

2.34 Relay MC operated: 

(a) Releases relay P. 

(b) Locks via lead RLS(R~O) under cui· · ··"' 
of the marker. 

(c) Transfers holding of relay ID~ end t!H' 
trunk hold magnet in the marker to 

lead M(E,O). Relay HM and the trunk hold 
magnet ere controlled by the marker via 
lead M(E,O) while the· marker is engaged 
in tennination or the call. 

(d) Connects leads for termination infor­
mation as follows: 

(1) Connects fast flash relay FF to 
lead FF(E,O). 

(2) Connects busy relay BY to lead 
BY(E.,O). 

(3) Connects ring start relay RS to 
lead RS(E,O). 

(4) Connects trunk tenninating relay TT 
to lead TT(E,O). 

(5) Connects no-teat relay NT to 
lead NT. 

2. 35 Relay P released transfers lamp L( 6 !~!~ 
KEY TEL SET) from steady battery to 

30 IPM. 

E. Ring Start (SC6) 

?.36 If the marker finds the called station 
line idle, it transllli ts a gl"O\and 0t1 

lel!d RS(E,O) to operate relay RS. 

?.3'l Relay RS operated: 

(a) Locks to off-normal ground under 
control of relay RT. 

(h) Prcp1:1rea the trunk to transllli ·. rioglns 
··urr•·r1t to c•·lll'd :;tat.ion ltni;.·. 
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(c) Maintains the holding bridge across 
the central office line. 

{d) Releases relay HD. 

(e) Maintains a holding path for relay SP 
in the cordless position circuit. 

(t) Prepares a path for holding relay HM 
and the trunk hold magnet in the 

marker atter relays HD and MC release. 

(g) Provides an alterna.te operating or 
holding path tor relay ACA. 

(h) Operates relay FB in the cordless 
position circuit. 

Relay HD released: 

Releases relay SL. 

2.38 

(a) 

(b) Connects resistance ground (resistor 
SH) to the sleeve lead to hold the 

station line hold magnet. 

(c) Maintains a holding path for relays 
SP and FB in the ~crj!~~~ t~~1Ll~n 

circuit. · 

(d) Opens one of the holding paths for 
the tr~r:K end of the trunk. 

(e) Provides an alternate path for 
holding relay HM and the trunk hold 

magnet when the marker release3. 

(f) Disconnects relay F from the ring 
side of the trunk. 

(g) Disconne~ts relay TT frOJr. lead 
TT(E,O). 

1h) Flashes lamp SL(dDLS POS) at 30 IPM. 

(1) Transfers lamp TL(CDLS POS) from 
30 IPM to steady. 

2.39 After the marker has transmitted its 
terminating data, it releases itself 

and the dial pulse register from the con­
nection. Release of the marker releases 
relay MC. 

2.40 Relay MC released: 

(a) Connects Rl ringing current through 
the primary winding of relay RT to 

the ring side of the trunk to ring the 
called station. 

{b) Transfers the holding circuit to relay 
HM and the trunk hold megnet ~rom the 

marker to the trunk. 

(c) Disconnects relays BY, RS, NT, and 
TI.A from their respective leads. 

SECTION II 
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2 .41 Relay FB in the cordlo;:;s position 
circuit opPrated: 

(a) Provides audible ringing feedback to 
the attendant as an indication that 

the called line is being rung. 

(b) Provides transmission batteries to 
the called station as long as the 

trunk is split. 

2.42 As long as the attendant remains on 
the connection during the estat>-lish­

ment of the call, the•transmission path 
between the central office end the station 
line remains split. 

2.43 Note: Relays operated: RS, CT, HM, 
"!'tr\ ACA, AC 1 SR, SlJ. and S. · Lamp TL 

(CDLS POSJ steedy, lamp L(t> BUT KEY TEL SET) 
or SL(CDLS POS) flashing at 30 I.PM. Cord­
less position circuit relays SP and FB 
operated. 

F. Attendant Releases (SC7) 

2.44 When the attendant releases from the 
connection, operation of the release 

key releases the trunk pick-up key causing 
relay AC to release. 

2.45 Relay AC released: 

(a) Connects the trunk side of the circuit 
to the line side. 

(b) Releases relay ACA. 

{c) Maintains the holding circuit for 
relay HM and the trunk hold magnet. 

2.46 Relay ACA released releases relays FB 
and SP in the cordless position cir­

cuit and disconnects the attendant tele­
phone circuit from the trunk. 

2.47 Disconnecticm of the attendant tele-
phone circuit removes the short cir­

cuit bridge from the trunk side, allowing 
the central office to hear ringing induc­
tion through capacitor FB. 

2.48 Note: Relays operated: RS, CT, HM, 
'TtA,' SR, Sl, and S. Lamp TL(CDLS POS) 

steady, lamp L(6 BUT KEY TEL SET) or SL 
(CDLS POS) flashing at 30 IPM. 

G. Station Answers (SC8) 

2.49 When the station answers, relay RT 
operates on the primary winding 

(after its slow-operate interval) and 
performs the following functions: 

(a) Locks operated through the secondary 
winding to off-normal ground. 

{b) Closes the operating peth for relay 
ACA (if option Z is furnished). 
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{d) ;.::-iintcdns a holdi·1~; circuit fur reL1y 
Hflt ArJd the trunk J.dd magnet. 

( e) ·er.nee ts a high r(;,;L~ t auct.: liridgt.; 
1cross the trunk. This bridge con­

si::P:.::i or one sectior, of inductor Hl and 
l:"(J(l-ohm resistor HS; it provides non-
' Lrcugi. .;upervl:·.lo11 to t.JJ(: CP!1tral uff'ice. 

( f) ~.lghts lamp 'l'hK l: { lfiC in the mak•: 
busy and busy display circuit. 

.. ~o RelGy RS releas~d (after its slow~ 
r~lease interval): 

(' :~ "'.emoves the low holding bridge from 
the trwik. 

{b) 'I'ransfers lamp L(6 BUT KEY TEL SET) or 
SL{CDLS POS) from 30 !PM to steady 

battery. 

(c) Transfers the line end of the trunk 
from ringing to the central office 

end. 

( d ) Opens an opera ting c ire ui t for re lay 
ACA. 

2.51 The call is now extended from the 
attendant or from the central office 

if the attendant has disconnected prior to 
answer by the station. 

2.52 Note: Relays operated: RTi CT, HM, 
1l'tA," SR, Sl, and S. Lamp L(b BUT KEY 

TEL SET) or SL(CDLS POS), and TL(CDLS POS) 
steady. 

H. Remote Trunk Answer from Any Station 

2.53 Relay LO- in the auxiliary position 
circuit is connected in parallel with 

relay Rl when the attendant places the PBX 
on remote trunk answer operation. Relay 
LO- operates when the central office seizes 
and rings the central office,and the aux­
iliary position circuit signals the PBX that 
a call is waiting. 

2.54 The call is answered by dialing the 
remote trunk ans,wer code from any 

station. The marker completes a connection 
between the answering station and the 
auxiliary position circuit. 

2.55 When the auxiliary position circuit is 
seized by the station, the auxiliary 

position circuit functions to close the loop 
to the cordless position circuit that 
replaces the attendant telephone circuit Bnd 
to operate relay ACA. 

2.56 Relay ACA operated connect~ the aux­
iliary position circuit loop across 

the central office end of the trunk to trip 
the ringing and opere te relay s. This 

completes a talking path between the answer­
ing station and the central office end to 
the trunk via the auxiliary position cir­
cuit. 

2.57 To complete the trunk call to anotLer 
station, the auxiliary position cir­

cuit functions to steer the line end of the 
central office trunk into the PBX to 
establish a PBX dial torn'. 

2.58 The answering station dials ;~he de-
sired code. Trunk to marker identi­

fication and ring start proceed as described . 
Relay RT operates when the called sta~ion 
answers. 

2. 59 Relay RT operated opens 4:.he ground 
path to lead RTK- to prevent the 

auYiliary position circuit from releasing 
the connection between the called st.etio: 
and the line end of the trunk when the 
auxiliary position circuit rP2.eases. 

2.60 The station that answered the trunk 
call disconnects to extend the call 

from the central office to the called 
station. The central·office trunk functions 
in the same manner as when the attendant 
releases after the called station answers. 

3. OUTGOING TRUNK CALL 

A. Outgoing Dial Selected Trunk Call (SC22) 

3.01 When a station, tie trunk. (other than 
a ringdown tie tr~).or the atten~ 

dant using a central office tNnlc l'r r1 l'lv­
down trunk dials the central office dire~t­
ing code, the marker tests for an idle cen­
tral office trunk circuit by testing lead IT 
(90-99) for battery. When the select magne~. 
test relays operate in the marker, ground 
is connected to lead IT{90-99) to operate 
relay MC. 

3.02 Relay MC operated: 

(a) Locks to the marker via lead RLS(E,O)~ 

(b) Connects relays BY, RS, l'T, TLA, N~, 
RT, and FF to the marker circuit via 

their respective leads. 

(c) Opens the primary winding of relays 
P and RT. 

(d} Operates relay HM and the trunk ~old 
magnet· 

(e) Connects lead M(E,O) to lead ST 
(90-99). 

3.03 If the station origim·ting the call 
ts a toll-allowed line. relay •rLA 

opeJ"&ies wile• relay MC operat ... 
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3,04 Relay TLA oper::ited: 

(::i) Locks operated to off-nonnal ground. 

(b) Connects a shwit path across diode A 
• o r'rev~nt tl-P cp•·ra t.i()L of r".13y P 

j f a. toll code j s dialed. 

3.05 The trunk hold magnet closes the tip, 
ring, and sleeve of the calling line 

to the c~ntral office trunk circuit in 
parallel with the dial pulse register on the 
same link. Connections to and from the 
central office are made on a trunk class-of­
call basis: that is, connections are made 
over a sir:~le link from the central office 
trunk c :!. r:: ui t to the calling or called line. 

3.06 Closure of thP crosspoints perfonns 
the following i ·mctions: 

(a) Connects resista.,ce ground (resistor 
SH) to sleeve lead S to hold the 

calling line or tie trunk. 

(b) Connects the station loop to operate 
relay S. The operating path for 

relay S is from battery at resistor BF 
to ground at contact 6 of relay SR. 

3.07 Relay S operated operates relay Sl 
which performs the following functions: 

(a) Lights lamps L(6 BUT KEY·TEL SET), 
SL(CDLS POS), and TL(CDLS POS). 

(b) Connects off-normal ground to the 
trunk circuit. 

(c) Opens lead IT(90-99) toward the trunk 
and connects ground toward the marker 

a.s a busy. 

(d) Connects ground to the ring side of 
the trunk toward the central office 

as a start ground for the line circuit. 

(e) Prepares a circuit to operate relay H 
wh~n the line circuit in the central 

Gffice h~s functioned. 

3.08 After the marker tests to see that 
the trunk hold magnet is operated, it 

operates the marker release relays to re­
lease relay MC and the dial pulse register. 
Relay HM and the trunk hold magnet are held 
by off-normal ground. 

3.09 When start ground is furnished to the 
central office, the central office 

line circuit operates and returns dial tone 
to the P3X; or, if a manual central office, 
the operator answer:::. In either ca::;e, reh;,r 
P. operat'=s and in turn operates relay CT. 

3.10 "eu.r C,. opeta:ted: 

(b) Connects the trunk tip and ring to 
the c0ntr11 l office ror second dlnl 

tone. 

(c) Prepares a holding circuit under 
control of r<->l:1yf; :;H nrirl ~~l. 

3.11 Relay SR operated: 

(a) Connects off-norm!l ground in parallel 
with relay Sl. 

(b) Replaces the ground on lead IT(90-99) 
provided by rela~ Sl. 

(c) Releases relay H. 

(d) Removes start ground from the ring 
side of the trunk. 

(e) Completes the holding circuit for 
relay CT. 

(f) Closes the P relay circuit (toll 
diversion) in the ring side of the 

trunk if relay TLA is unoperated. The 
calling station may now complete the 
call into the central office. 

3.12 Note: Relays operated: CT, HM, SR( 
~s, TLA (if toll-allowed station;. 

Lamps L( 6 BUT KEY TEL SET), SL( CDLS POS). 
and TL(CDLS POS) steady. 

B. Toll-Allowed Service 

3.13 If a station or tie trunk (other than 
a ringdown tie trunk) originating a 

call through the central office trunk cir­
cuit is equipped for toll-allowed service, 
the TI.A relay operates when the trunk 
circuit is seized. 

3.14 Relay TLA operated shunts diode A 
and opens the P relay circuit used to 

sense battery reversal frcm the toll office. 
Under this condition, the P relay does not 
operate and the call can progress to a t.011 
circuit. · 

C. Toll-Denied Service (SC23) 

3 .15 When a toll-denir::d lini:: or tie trunk 
(other then a ringdown tie trunk) 

connects to a central office; trunk circuit 
.fer outward dialing, rel&y '1'1.A do"::> not 
operate. On a local call, batter:r from the 
central office flow::; through diod':: A ~rnd 
does not operate r<.?lay P. If a toll code; 
is dialed, th<: rr,vr;:r::;i;l of bi;tter:r from tt.~ 
toll cfficr:: ceuses eu.r1'ertt tc flow thro·.igh 
diod-:: B f:jr.1 q,r: prjrr.r.r:; 'dri'lir,g cf )'elay t' 
..,., ~h. operates. 

3.16 ReJ.l.y P oren."ted: 

(4.) t.cleM open'te( -to Off-not111a.1 grot&JM. 
oft its seco•ul&t')' 'llit0mli11g. 

.___;. 
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(b) Releases relay CT. 

(c) Connects busy tone to the ring side of 
the trunk toward the calling station. 

(d) Connects ground to the tip side of the 
trunk. 

(e) Prevents the connection of start 
ground to the ring side of the trunk 

when relay SR releases. 

3,17 Relay CT releases after its slow re-
lease interval, releases relay SR, and 

disconnects the trunk from the central 
office. The calling line is thus denied 
access to toll and can proceed no further. 

3,18 If the central office trunk is seized 
at the central office during the time 

that the diverted station line is connected 
to the busy tone signal, relay R operates 
as soon as ringing current is transmitted. 

3,19 Relay R operated: 

(a) Operates relay Rl. 

(b) Grounds lead LO to the auxiliary 
position circuit (if option ZZ is 

provided - see Note 109). 

3.20 Relay Rl operated: 

(a) Releases relay HM. 

(b) Removes ground from lead ST(90-99) 
to the marker, causing the release 

of the trunk hold magnet and permitting 
the crosspoints to open. 

(c) Connects continuous ringing (option 
ZS) or interrupted ringing (option ZR) 

to lead BZ(0-9) for audible signal. 

(d) Transfers lamp TL(CDLS POS) froni 
steady to 120 IPM. 

3.21 Relay HM released: 

(a) Removes resistance ground (resistor SH) 
from lead S. 

(b) Removes ground from lead RTK to the 
auxiliary position circuit. 

(c) Extinguishes lamp SL(CDLS POS). 

3,22 The local toll denied station will 
be returned to PBX dial tone, and 

the trunk will restore to normal. During 
the r1ext ringing period, relay R and the 
trunk circuit function as under incoming 
calls. 

D. Attendant Ori~inates Trunk Call - Not 
Restricted - ption Y (sc18) 

3,23 If the attendant is not restricted, 
operation of a pick-up key associated 

with an idle trunk operates relay ACA. 

3.24 Relay ACA operated: 

(a) Prepares locking circuitG under con­
trol of relays AC and Sl. 

(b) Operates relay AC. 

(c) Connects the attendant telephone 
circuit across the trunk. 

3,25 Relay AC operated locks relay ACA 
and splits the trunk. Relay S 

operates via the loop through the attendant 
telephone circuit and operates relay Sl. 

3.26 Relay Sl operated: 

(a) Holds relay ACA. 

(b) Prepares an operating circuit for 
relay H. 

(c) Connects start ground to the ring side 
of the trunk. 

(d) Connects off-normal ground to the 
trunk. 

(e) Lights lamp TRK BY in the make busy 
and busy display circuit. 

(f) Li~ts lamp L(6 BUT KEY TEL SET) or 
TL(CDLS POS), 

(g) Connects ground to lead IT(90-99) to 
busy the trunk to the marker. 

3,27 The line circuit at the central office 
functions in response to the start 

ground to return dial tone or to bring in 
the central office operator and also oper­
ates relay H. Relay H operates relay CT. 

3.28 Relay CT operated: 

(a) Operates relay SR. 

SECTION II 
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(b) Locka und1~1· r:ontrul uf rtcl11y:; Sl end 
SR. 

(c) c~t• the trunk through to the 
attendant. 

3.29 Relay 6R operated: 

(a) Releases 1'81ay H. 

(b) Locks relay CT. 

(c) Transfers ground on lead IT(90-99) 
from relay Sl to relay SR. 

( 4) Rei:. eve, s i:;he start ground fror.i the ring 
siu~ of the trunk. 

3.30 The •ttendant is now connected to the 
centr~l office and may complete the 

call. 

3.31 Note: rtelays operated: CT, ACA, AC, 
~Sl, S. Lamp L(6 BUT KEY TEL SET) 

or TL(CDLS POS) steady. 

4. CAMP-ON 

A. Camp-On Call Station Busy (SC12, 13) 

4.01 When the attendant has complete~ 
dialing into the l'BX, the. d.:>al palse. 

register receives a.nd. stoT"eS the dialed. 
information completing the o~icin•ting 
function on the call. 1'1te re&.i•~'r then. 
engages the marker to tertirina~ the call. 

J, .• 02 Whet\ t.h• IQ1lrker f'unc tions tc> tenn.ina te 
the ca~L, the ~e•tl'al office tr1U1k 

cil'Cuii:. ldentifiel' i.tseU to the lllilTbl' 
t.& the o:rlfinetina; circuit so t'ha.~ the pr-o­
per co~•ec ioas eel\ be tmlde. 

.If. 03 Wb-" th• dial pqlse .tte8).s t•l' hu r~-
c•i ved the dialed info r·:na t~ • from 

the cefttPal office trunk circuit, lt 
reverses battery and ground over the tip 
and ring of the link connection to the trur1k 
circuit. This causes current to flm: 
through diode A and operate relay P. 

4.04 Relay P operated transfers lamp L 
(6 BUT KEY TEL SET) from 30 IPM to 

steady battery and operates relay MC. 

4.05 By operating relay MC, the central 
office trunk circuit identifies itself 

to the narker as the circuit requesting 
tenni.natio~. If the called station line is 
J:>usy ~en the marker tests, the camp-on 
releya in the CTarker operate. 

SICTJ.,_ r! 
Pa1e 10 

4 .ob l(eJ a.y MC operated: 

(a) ~elea.se;, relay P. 

(b) Leeks ~ lead RlS(!,O) qnde~ co~troJ.. 
of the marker. 

(c) Transfers the holding of relay HM 
and the trunk 1-:uld magnet to lead 

M(E,O) (only while the marker is termin­
ating the call). 

(d) Connects relays FF, RS, BY, TT, TLA, 
and NT to their respective leads. 

4.07 Relay P released transfers lamp L 
(6 BUT KEY TEL SET) from steady 

battery to 30 IPM. The ffiarker in termin­
ating the call grounds lead BY(E,O) 
which operates relay BY. 

4.08 Relay BY operated: 

(a) Disconnects the tru~k tip and ring 
leads to t!1e link so that ringing 

current will !107~ oe transmitted to the 
statim lirn, as long as the trunk is 
camped on. 

{b) Operates relays DR and DRA which 
have no functions at this time. 

(c) R~lease5 relay SL. 

(d) Partially connects a sensing circuit 
to lead S consisting of resistor SH 

and relay SL which will operate when the 
called station line becomes idle. 

( e) Connects busy tone to the cordless 
position circuit. 

(f) Opens the CR leau . 

(g) Flashes lamp SL{CDLS POS) at 60 IPM. 

(h) Locks operated under control of 
relays BL and HM. 

4.og During the process of marker function-
ing for a camp-on call, the camp-on 

relays in the marker release which removes 
ground from lead M{E,O) allowing relay 
HM and the trunk hold magnet to release. 
Relay HM released extinguishes lamp SL 
{CDLS POS). 

4.10 The trunk is now free from its 
originating link on which the dial 

pulse register is still connected. The 
marker then functions to operate the 
select magnet for the link to which the 
busy station line is connected. 
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4.11 When the select magnet timlng relay 
in the marker opera tee, groWld is 

connected to lead M(E1 0) which operates 
reley IOI end the trunk hold magnet. Relay 
Ill ~nted connects lamp SL(CDLS POS) 
to 60 IPM. 

4.12 The trunk i• now connected tO" the 
bu•y Unit. When the hold •pet 

t1a1ng relay in the •rker operate•. 
ground 1• connected to lead RS(l,O) to 
open te releJ RB. 

4.13 RltleJ RS operated: 

(a) Rel••••• relay HD. 

(b) Loco operated to the tund••ntal 
ground under control or relay RT. 

(c) Connect• en eltemete hold path tor 
reley IDt encl the tnank bold •snet 

when rel.a79 MC encl HD relea1e. 

(d) Ccmpletea the sensing circuit to 
relay SL. 

(e) Melntalna a holding c1rc"1t acro•a 
the central ottice end of the trunk. 

(t) Prepare• the trunk to ring the station 
when reley BY rel•••••· 

(&) Prepares a circuit tor the attendant 
to operate relay ACA. 

(h) •S.ntein• the holding c1rc"1t tor 
rel•J BP in the cordlesa poeitlon 

circuit when relay HD 1'tleases. 

(i) Operates relay FB in the cordle•• 
position circuit to prov.lde busy 

tone to the attendant. 

4.14 Relay HD released: 

(a) Trenatera lamp L(6 BUT DY TEL SST) 
trom 30 IPM to 66 IPM. _ 

{b) Transfers lamp T~(CDLS POS) from 
30 IPM to steed,- better,-. 

(c) Changes the holding circuit tor releya 
111, the trunk hold upet, end reley 

SP in the cordle•• position circuit. 

(d) Connect• leeda TT and TR from the 
cordless position to the c~ntral 

Off11ce end Of the trunk. 

4.15 Having completed the connecting 
run~tion1, the marker releases relay 

MC' .. ,~ h '"@Stores the hold magnet corit rol to 

the trunk c1rcu1 t. The attendant \a vis­
ually alerted with 60 Ifft flashing lamp 
L{6 BUT KEY TEL SET) or SL{CDLS POS) and 
audibly alerted by busy tone in the telephone 
circuit. 

4.16 Note: Rela,rs RS, DR, ORA, CT, BY, HM, 
fCA." ACA, AC, SR, Sl, s ·" operated. 

Releya SP and PB ere opented ln the cord­
leaa positic.i circuit. r.ap TL(CDIB POS) 
la ateedy. Laap SL(tDLS POS) or L(6 BUT 
KEY TEL SET) la ri.ah1ng et 6o IPM. 

4.17 Having received the ceap-on 1ndlc•-
t1ona, the attendant operates the 

release key in the cordleas poaition 
circuit which mechanically relea1ea the 
pickup k.ey. When the pickup Uy relHHI 1 

relays AC and ACA reatore to nol'llll relea•­
ing rel•~ SP and PB in the cord.baa poal­
tion circul t. Rel•J ACA releHecl naone 
the bu.17 tone tram the attendant telepbCM 
circuit. 

4.18 When the attendant reoperetea the 
pickup key to notify the celling 

party or the ceap·on condition, rel17 ACA 
operatea in t.11.m Qperot1ng rela¥ .AC (end 
relay JC- if prnvide~ wt.en option YJ[ 11 
apecltied). 

4.19 Relay IC- operat•1, oparetea relay CS 
in the cordleH pnai tlan circuit and 

prepare• to connect tone pnentor IT ot the 
cordleH r;otlitlan circuit to the tip end rlnl 
of the line aide or the trunk. 

4.20 Relay CS operated in the cordleaa 
poal tion circuit.: 

(a) Coapl!'!tea the locking path fer relay1 
IC- and CS. 

(b} ConMcta grtlltnd to tone generator IT. 

(c) PrepareR an operating path for relay 
SS in the conrdleas poeition circuit. 

(d) OP.rates relay CO in the cord.lees 
poeltion circuit. 

4.21 Relay co operated, locka under control 
or relay IC- and openo the operet1nc 

path• of ~u relays IC- .. 

4.22 After notifying the calling party of 
t.l!!' camp- on t:Or'di Uon. the attendant 

releases, meche~icaU.y releasing the trunk 
pick-up key. The plck-up key rele•••d, 
relco!let n• l 11,11 AC which releases relay ACA 
&nd ,1per1:1 tea r~l"Y SS in lll~ cordless poa1-
' to1, -· i. r'·11\ -

;-.~;'T "ft TJ 
!" O:f 1 • 
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•.23 Relay SS operated: 

(a) SlOlf releases relay cs. 

(b) Connect• a seconrl grounrl to torie 
pneretor IT in the cordless posl tlon 

clrellit. 

(e) l'lroftte• a bolcU.na path tor rela1 IC­
llPClll the releaN Of NlaJ' Cl. 

(d) Connect• tcne to the tip and r1ns ot 
the line •1de or the trunk for apprax­

S.tel.7 l/~ HCond • 

•,M Reley CS releaeed, •low relea•a• 
relay SS wbich reaowea &round traa 

tcme .. nerator IT tu.mine, it ott and re­
..,.. tone trm the tip and r1n& la .. 1 • 
.. la,. 18 nlaHecl, alao nlHH• nlar lC­
..... , ta turn, ralee•• nla7 CO la tll9 
e..-.ie•• •a.1tlon circuit. 

'. 25 ftellJ• operated dur1n1 o..., ... on are: 
•• Dft, ORA, C'1', 81, IHI, Tl.A, SR, Sl, 

and I. L911> TL(CDLS POI) 1• atea• and 1 ... 
IL (CU POI) or L(6 aur DY TBL 11'1') 1• 
tl•blna at 60 IPM. 

1. &r· on st.e~og eec91 Idle (SC8, M> 
:,J.• • • .. ~ 

, . .,..'1u. Hteil"\t •"4 RI ..... ted, • 
Hnatng c1"'l:lt la Htablhhed on 

the aleeve ur the l'•JllMCt1Clll to datenaina 
when the •t•tion line beccmea idle. 

-.:n :Relay sr. ta c-nnnected in a bridge 
c1 rcuJ t corn.1rit1ng or reeiatore PD 

anll U in the central ott'1ce trunk elrcllit, 
Uae line hold •gneT. in the -rker, and the 
100-ohll alee•e resJ: t.ance in the circuit 
tmt 1• enppd wt t.h the busy stetlon line. 

•.28 During caap-on, the pctentiel acroas 
relay SL i• insufficient to operate 

1 t. soon a1 the enaaged connection 
reluae1 • the 100-oha around on tbe 
•lffn 1• ra~ · - .. la7 SL 1• placed in ••11.e• with the lLiat! •. )\d ••ll'et. Relay 
IL ~rate• releaaing rela7 BY. 

•·29 .. l•F I! releaeeds 

(•) ReleUH rela7a DA and ORA 1 t the 
atatlon la on-hook. 

(b) Connecte the trunk tip and ring to the 
Unit tawa rd the a ta t1 on tor ringing. 

(c) Releases relay SL. 

lmcTION II 
.... 12 

( d) Connects res le tor SK to the eleeve 
lead to hold the line hold .. gnet. 

(e) Transfers laap L(6 BUT KIY TEL SET) 
or SL(CDLS POS) trOffl 6o IPM to 30 IPM. 

4.30 Relay DR re .. lne operated after relay 
BY releases it the celled station is 

atill ott-hook. Thi• action prennta tbe 
ringing caarrent fr~ being •PPll•d to tba 
etation line llbloh would caue a PNMtun 
rln& trip c...U.tlon. 

Ji. 31 When the atatlon IOH •-h.,_• l'ellf• 
DR and ORA Nleue to .. tablllh a 

rtnatn1 path thrOUlll tba Pl"l...., wlndlns or 
rel., 11'1' to tba rtna •lda of the tl'Uldc. 

4.32 lote: Ralaye RS, CT, ., TLA! SR, Slc 
iiir'8 an ~reted. IG,D TtCCDLa POS1 

la •telMba ,Jmtt Ll6 IU'1' Dr BL Ut) or 
Tt(CDLI ICB) l• thl&blnc at JO lN • 

'·35 ._ tal9 •te&ilan ....... NlaJ' ft 
... ........... lta al ........ .. 

intel'ftl and: 

(•) Lacki to the fund.a•ntal ground via 
the .. aanda17 winding. 

(b) l'NpeNa en apantlrW a1NUlt tor 
rele7 ltl:A (U opttcm I u lll'OtUecl). 

. . 
.. J.:.· ........ . . ' . 

<el~·i 1 re•ii ·9 •-natl.-: ..... _. 
(N•htor .. and inductor :& ICl"OH 

the tl'Ullk to bold tM central ca. 

(d) Prepare• an operating path tor relay 
n. 

(e) Release• relay RS. 

4.3'i Relay RS rel .. •ed: 

(a) Opene the low-resistance bridge 
(inductor H) acroaa the trunk. 

{b) Tranaten 1..., LC6 BUT Dr BL llT) 
or BL(CDLS P08) trom 30 IPM to eteedy 

batte~. 

(c) Dlaecinneet• l'lnSlnc ff'9 Ule lint. 

(d) Connect• the trunk to the link. The 
central ottlce and the station .. Y now 

converae. 

4.35 Note: Relays RT, CT, HM, TLA, SR, Sl, 
incrs are opera led. Lampe L(o BUT 

DY TEL Sl!:T), SL(CDLS POS), end TL(CDLS POS) 
.... •t.•dy. . 

-
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c. Camp-On Discharge (SC16) 

•.36 If the calling part7 elects to be 
connected to another line or to hang 

up after being notified ot the caap-on 
amMU.Uon,, the attendant does not releaae 
Ht ln•tHd opentee the hold key. 

4.37 When the attendant 'operates the hold 
key (nonlocking) • rel•)" H operates 

in tbe conllH• po.ltion circuit." Relay 
R opereteds · 

(•) ReleHee :relay RS by opening the 
lead to the tund ... ntal ground. 

(b) Maintain• • ho141n& pat.la tor the 
t:runlt bold •pet anll nla7 RM when 

rela7 RS release•. 

4.38 Relay RS releaees atter its elow­
release interval and: 

(•) RlaoYea the Bl inductive bridp trma 
aero .. tbe trunk. 

(b) ...,iwe• tbe 1'1D&ln& leada to tM PBX 
end or tbe t191k. 

(c) D1econnect• the sensing circuit to 
rela7 SL. 

(d) 1arUall7 reatore.• the operating 
path ror nla7 HD. 

(e) Raaovee a holding path tor the trunk 
hold •&n•t and relay HM. 

4.39 When the bold a;r 1• relea8e4, rel•:r 
B releeaea. Dal• releHea the trunk 

hold -.net •nil ftlq • bJ nmonna pound 
vs.. lead IDI tram ~ poelttcm clrcnd.t. 

4.40 Vhen the trunk hold •&net releaHa,, 
the PBX link drop• but the central 

ottlce end ot the trunk 1• bald - tbe 
lMP prortded b7 tbe attenllent telephane 
cll'Cult leads ft an4 ft and nla7 IP 
norml 1n the poeltlan clrcult. 

4.•1 .. la7 llC rei.9aH4 rel.eaaH rela7 
n and extln&Ulabe• lallp SL{CDLS POS). . 

4.42 .. la7 BY rel.ea•• after ita •low-
nl.H" 1ntena-l and 1 

(a) Bal••••• rela7 DR. 
(b) Open• the bu•1' tone lead B'l'. 

\ '- / . "' ·· f'era lap L{ 6 BUT DY TSL U'l') 
trca w IJIM to deed7 batter,.. 

-.43 IOte: Relap AC#., N!, C'l', TI.A, SR, !!! and s are operated. Lua{> TL 
(CDLS l'QI) or L(6 BU'1' DY TEL SET) is 
ateeQ. 

4.44 It the call ia to be rerouted, the 
attendant operates the hold key 

again tor PBX dial tone and the action is 
the ••• •• tor a new incmaing call. 

4.45 If the call is to be disconnected. 
the attendant operates the releaee 

UJ'. 'l'bct trunk reetorea to norml when the 
central ortice disconnects. 

D. cw-On BQay (SC15,16) 

4.46 The action ot the trunk, marker. and 
red.ater are the aame aa described 

in •.01 fhroulJt •.25 except tor the tollowin1 
conaiderationa: 'lbe marker in terminating 
the call srounda lead BY(E,o) to operate 
relay BY and in the proceea or link teeting 
connecta a solid ground on sleeve lead S. 

4.47 Vhen this teat ground 1a connected to 
the sleeve lead S, there is a pa th 

through the trunk that has camp-on priority 
via contact• of operated relays BY, RS, and 
DR, diode ., • and lead CW to opiu'8 te the 
c•p-on atop relay in the marker. 

4.48 The 0 diode prevents the SL rela:r from 
opentlng in the tl'Wlk with camp-on 

priority. With the ca111>-on atop relay 
operated in the Mrur, relay FF operates. 

4.49 Relay BY operated prepares a lockup 
circu.1t tor rela:r YP. Relay FF 

operated: 

(a) Cannecta an operating path tor relay 
ACA. 

(b) Connects in part a low shunt acroSB 
the trurJt. 

(c) 81'14p8 the cut-t.hroacb contacts ot 
nl.117 CT. 

(d) .. ftll.ela the ODe"'41t1ng path of relay 
DR. 

(•) Locta operated Wlder control of rela:rs 
n •n4 sa. 

(r) Tnmt'en lall,P L(6 BUT DY TEL SET) 
trm 30· IPll to l~ IJIM • 

•.50 Relep BY an4 n Jointly cc:mnect 120-
IPll bua7 tone to tbe attendant tele­

phone circuit, and rela)'8 n and DD Jointly 
oca.ct lallp SL(cm.a JI08) to 120 IHI. 

.\.51 'DMt operation of relay FF pnvents 
relar SL trm operat1.ng reprdleSB or 

whether the caap-on line beccmea idle. 
The aenaing circtdt ia, tb9retore, tunction­
l•H •n4 onl7 the trunk the t was or1g1na lly 
a..,.d-on will cut through and provide 1 

l'1nC1nc when th.a line bet!~• idle. 

SECTIOH II 
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4.52 When relay HM reoperatea over the 
M(E,O) le•d with rel1y'PP operated, 

the sqcnLS POS) lamp changes to 120 IPM. 
When relay RD releases due to the operation 
ot rel97 RI• the L(6 BUT DY TIL SET) lup 
n•1n• tlaeblnc at 120 IPN with PF operated. 

4. 53 Having completed the connecting 
fWlctlons. the .. rker release• relay 

MC which restores the hold magnet cantrql 
to the trunk circuit. The •ttendant 1a 
viaualll alerted with 12(}-IPM flashing 
laap L(6 Btrr KEY TEL SET) or SL(CDLS POS) 
and audibly alerted by busy tone inter­
nipted at 120 IPll. 

'·5- Note: Rel&JB ACA, AC, RS, DR, DRA, CT, 
ft";"HM, TLA, SR, Sl, s.and PP and re-

1.aJ• SP and PB in the cordleaa poaitlon c1r­
eu.1t are operated. L~ TL(CDLS POS) ia 
ateadJ and luip L( 6 B Ill' KEY TIL SIT) or 
SL(CDLS POS) la Claahing at 120 IPM. 

4.55 Having received the caap-on busy in­
dication, tbe attendant opentea the 

h014 lr.e7 which operete• relay R 1n the 
cordless position circuit. · 

4.56 Relay H follows the action ot the 
hold ltey (nonlocking). When relay H 

in the cordless position circuit operates. 
relay RS releases• 1n tW'll releeaing relay 
SP in the cordleH position circu.tt. 
Belay SP releases relay FB in the cordless 
poaition cin:ldt. 

4.57 When the hold key is releaaed• relay 
H in the cordleaa poaiU.on circuit 

re1..... rel•H1ns the trunk bOl.d •cnet 
and relay IDI. 'ft11• causes rela7 BY to 
release and in turn release relar• DR and Dftl. 

JJ.58 Relay SP in the cordleaa position 
circuit releaaed reaovea tbe abort 

circuit traa the trunk and releT PB released 
d1Bcannecta the 120-IPM tone. '1'be attend­
ant now aclrtae• tbe callins ..-rt7 ot the 
pl'Ogress ot tbe call. 

4.59 Rote r Belaya CT, TLA, ACA, ACL.~R, 81. 
iiirs ue operated. t.ap t.(6 JRrr DY 

BL 8B'l') or TL(CDLS P08) 1a •""47· 

•.6o ..... cantact oa rela7 DR 1• prortded 
in ..... • t'!1f to iaola te the CW lead to 

tbe •rker. ~ •• ..1. ... ~ vent• a taulty diode in 
•- other trunk circuit frQa •teeding-out" 
\0 the CV lead and talaely opentU.. relay 
IL. 

•.61 At calling party reque•t• the etten-· 
dant .., ,route the call to •other 

station ot •117 isconnect. The action 1a 
u. • ._ aa described in the preceding sec­
tion tor rerouting or disconnection • 

.-.rIOI II 

.... lll 

E. PBX On Remote .'.E..t! • .t.2!t Answer Operation 

4.62 When thf! PBX hea been conditioned tor 
remote trunk anavering, th9 action of 

the tnmk. urker. and reglater 1• the 11a11e 
as described tor c•111>-on busy except tor 
the following considerations. 

4.63 The •rker 1n tenlinatlng tbe call 
grounds leada BY end PP to operate 

relays BY and FF when the called station 
line is busy. 

4.64 Relaya ACA, BY,end FF operate~ and 
relays FB in the cordleaa poeition 

circuit operated ca.plete a path to retuni 
buay tone. interrupted at 120 IPM, to the 
answering station via the auxiliary posi­
tion circuit. 

4.65 The auxiliary position circuit func-
tions to operate and releaae relay H 

in the cordlesa pod tion circ\li t to dis­
cbarp the busy condition. The PBX func­
tion• to reconnect the answering atation 
to the central ottice ao that the calling 
party can be adv1aed of the progreas or the 
call. 

5. RICALL 

A. Station Recall - Option ZW (!Cll) 

5.0l Once • station has answered on an in-
cOlling central ottice call or a dial 

back call, the station .. Y recall the 
attendant by momentarilf deprea•in& the 
•w1tchho0k. Relay 8 toUowa the operatior. 
ot the ••i tchhook and When relea"4 naoYei. 
Croun4 to release Nlay 81 and CCllMcta 
ground to operate relar PP. 

5.02 Rela:r n operate41 

(a) Prepares a clrcu.tt ao the attendant 
•:r operate relay ACA. 

{b) Connec ta a lo. reaia ta nee bridge 
(resistor LS and inductor Hl) acroas 

tbe central ott1ce en4 ot the tl'Ullk. 

(c) Briclpa the cat-throuch contacts ot 
rele7 CT. 

(d) Locke under control of relaya NJ and 
SR. 

( e) ~rea circu.1 ta to tranater laJll) 
L(6 8U'1' DY 'l'EL SIT) or SL(CDLS POS) 

to 120 1'11 and to operete the audible 
aipal. 

(t) Exti!'4u1shes leap L{6 BUT ICBY TEL SET) 
or SL( CDLS POI). 

5.03 When the awttchhOOlt is releaaecl, relay 
S reopen tee. Relay S operated: 

(a) Holds relay Sl 1r it has not releaaed. 

. . 
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(b) Operates relny 81 if 1t did r0le~se. 

(c) C·r,:rates relays DR and DRA. 

5.04 R•:elay DR operated fleshes lamp L 
(G BUT KEY TEL SE'r) or SL(CDL8 POS) 

at 120 IPM, and connects continuous ringing 
to the audible signal. Relay ORA operated 
connects audible ringing to the station line. 
5.05 Note: Relays DR, DRA, CT, RT, HM, TLA, 

SR, Sl, FF, and S are operated. La:np 
TL(CDLS POS) is steady; lamp L(6 BUT KEY TEL 
SET) or SL(CDLS POS) is at 120 IPM. 

5.06 The attendant recognizes the 120 IPM 
flashing lamps and the continuous 

audible signal as a station recall. When 
the attendant answers the recall by oper­
ating the pick-up key, relay AC operates. 

5.07 Relay AC operated releases relay FF 
and, with option W, operates relay SP 

in the cordless position which splits the 
trunk to provide secrecy. 

5.08 Relay FF released: 

(a) Disconnects the low-resistance bridge 
from the trunk. 

(b) Silences the audible signal. 

(c) Releases relay DR. 

(d) Transfers lamp L(6 BU'!' KEY TEL SET) 
or SL(CDLS POS) from 120 IPM to 

steady battery. 

(e) Opens the operating path of relay ACA 
to prevent the attendant from re­

entering for any reason other than recall 
(if option Z(MD) or XK is not provided). 

5. 09 Note: Relays C';" BT, HM, TLA, ACA, 
'Ac,""SR, Sl, and S are operated. 

Lamps L(6 BUT KEY TEL SET), SL(CDLS POS), 
and TL(CDLS POS) are steady. 

5.10 If the switchhook is depressed until 
relay Sl releases, relay CT releases 

allowing relay SR to start to release. 
When relay Sl reoperates, relay CT operates 
through the make conta.ct of relay FF. 

5.11 Relay CT operated reestablishes the 
operate path for relay SR. Thus as 

long as relay CT can be reoperated before 
relay SR releases, the switchhook signal 
actuates a recall condition. 

5.12 If the switchhook signal is of such 
duration that relay SR releases 

before relay CT is reoperated, the central 
office disconnects. 

5.13 If the trunk is connected to a panel 
central office, a false recall situa­

tion occurs when the panel office discon­
nects. In the process of disconnect, the 

potential 0n lead R from the panel office 
is rem e, and replaced before being finally 
removed. This causes relay S to release and 
operate relay FF as described previoLl.sly. 

5.14 To prevent this false recall, a de-
tector circuit per FS7 (App Fig. 4) 

recognizes whether or not there is a poten­
tial on lead R. As long as the potential 
remains on lead R, transistor Ql is 
"switched on" allowing the station to re­
call in the normal way. However, when the 
f.Otential is removed, transistor Ql is 
'switched off" which prevents relay FF 

from operating when relay S releases, elim­
inating the false recall condition. 

B. Station Dial Transfer - Optic" ZX(SC39) 

5.15 After a station has answered an in-
coming central office call or dial 

back call, the statinn may transfer this 
call to another station by momentarily 
depressing the switchhook. 

5.16 Relay S follows the operation of the 
switchhook and when released removes 

ground to release relay Sl and connects 
ground to operate relay FF. 

5.17 Relay FF operated: 

(a) Prepares a circuit so the attendant 
may operate relay ACA. 

(b) Connects a low-resistance bridge 
(resistor LS and inductor Hl) across 

the central office end of the trunk. 

(c) Bridges the cut-through contacts of 
relay CT. 

(d) Locks under control of relays AC and 
SR. 

(e) Prepares circuits to transfer lamp 
L{6 BUT KEY TEL SET) or SL{CDLS POS) 

to 120 IPM. 

5.18 

5.19 

(a) 

(b) 

( c) 

When the switchhook is released, 
relay S re operates. 

Relay S operated: 

Holds relay Sl if it has not released. 

Operates relay Sl if it did release. 

Opera ten relays DR and ORA. 

SECTION II 
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5.20 Relay DR operated grounds lead TP-
to the station dial transfer controller 

circuit operating relay TP- in the controller 
circuit to start a station dial transfer. 

C. Trunk Recall 

5.21 When the central office trunk is 
terminated by a tie trunk other than 

a ringdown tie trunk, the station terminating 
the tie trunk may recall the attendant by 
momentarily depressing the switchhook. If 
the tie trunk in terminated by a cord switch­
board, recall is accomplished by momentarily 
removing the cord. 

5.22 In either case, relay P releases and 
reoperates. Relay P released: 

(a) Releases relay S by opening the bridge 
across the central office end of the 

trunk. 

(b) Transfers lamp L(6 BUT KEY TEL SET) 
from steady to 30 IPM. 

5.23 Relay S released operates relay FF. 

5.24 Relay FF operated: 

(a) Provides a path for the attendant to 
operate relay ACA. 

(b) Connects low-resistance shunt (resis­
tor LS and one winding of inductor H) 

across the central office end of the 
trunk. 

(c) Bridges the cut-through contacts of 
relay CT. 

(d) Locks operated under control of relay 
AC. 

(e) Prepares a circuit to operate relay 
DR. 

(f) Transfers lamp L(6 BUT KEY TEL SET) 
from 30 IPM to the contacts of relay 

DR. 

5.25 When relay P reoperates, it operates 
relay S which in turn operates relays 

DR and DRA. Relay DRA operated connects 
audible ringing to the station line. Relay 
DR operated connects continuous ringing to 
lead BZ(0-9) to activate the audible signal 
and connects lamp L(6 BUT KEY TEL SET) or 
SL(CDLS POS) to 120 IPM. The attendant is 
now alerted for a tie trunk recall. 

5.26 Note: Relays P, DR, DRA, CT, TT, RT, 
HD, HM, TLA, SL, SR, Sl, FF, and S are 

operated. Lamp TL(CDJ...S POS) is steady, and 
lamp L(6 BUT KEY TEL SET) or SL(CDLS POS) 
is at 120 IPM. 

SECTION II 
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5.27 When the attendant answers the recall, 
the t,.,·,1··- action is the same as des­

cribed in 5.01 through 5.14 except that re­
lays P, HD, TT, and SL remain operated. 

6. RERING 

A, Toll-Allowed Station (SC28) 

6.01 If a toll-allowed station originates 
a call to the toll office and elects 

to hang up while the toll opera tor hold:; 
the connection, relay i3 releases causlng 
relay Sl to release.· 

6.0? Reloy Sl released: 

(a) Causes relay H to operate from the 
hold connection. 

(b) Removes the holding circuit for relay 
CT. 

(c) Removes one of the parallel funda­
mental grounds. 

(d) Restores the locking path for relay 
Rl. 

(e) Extinguishes lamp SL(CDLS POS) leaving 
lamp L(6 BUT KEY TEL SET) or TL(CDLS 

POS} lighted steady. 

6.03 Relay H operated holds relay CT. When 
the toll operator rerings on the cir­

cuit, only the station is rung. Relay R 
operates on the ringing current but since 
relay TLA is operated, relay Rl is prevented 
from operating. 

6.04 With relay Rl normal, the attendant 
is bypassed. When the station answers, 

relay S operates, in turn operating relay 
Sl. Relay Sl operated: 

(a) Releases relay H. 

(b} Holds relay CT. 

(c) Connects a parallel off-normal grour:ci. 

(d) Lights lamp SL(CDLS POS). 

6.05 If the toll operator had disconnected 
instead of reringing, relay H would 

have released, in turn releasing relay CT. 
Relay CT released releases relay SH wi'.L::h 
removes the fundamentRl ground, relensr;s 
relay HM ::ind the trunk hold magnet, 1md 
extinguLhes lamp L(6 BUT KEY 'TEL SET) or 
TL(CDLS POS). 

B. Toll-Denied or R·c:stricted Station (::>c38) 

6.06 If a toll-denied or a restrictPd 
station has been connected to o ~ell 

office by the attenriant using the no-tef;t 
key and the station elects to hang up, 
rf~l.<iy S releases, in 1.urn releE1sing rPl11,y 
Gl end operating r~Jay PF. 
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6.fYT Flela,y FF oper~· ted: 

(a) Provides a path fur Lhc attendant tc 
oi;t.:ratt) relay ACA. 

(b) Connects a low-resistance bridge (re­
sistor LS and inductor Hl) across the 

trunk toward the trunk office. 

(c) Bridges the cut-through contacts of 
relay CT. 

{d) Locks operated under control of relays 
AC and SR. 

(e) Extinguishes lamp SL(CDLS POS). Relay 
Sl released connects relay H to the 

trunk circuit and releases relay CT which 
in turn releases relay SR. 

6.08 Relay SR released: 

(a) Releases relay FF. 

(b) Removes ground from lead IT(90-99). 

(c) Removes the fundamental ground which 
releases relay HM and the trunk hold 

magnet. 

6.09 The station is now disconnected since 
the crosspoints are open. As long as 

the toll operator holds, the circuit relay 
H remains operated. When relay FF restores 
to normal, relay CT operates in turn 
operating relay SR. 

6.10 Relay SR operated connects the funda-
mental ground to the trunk and con­

nects ground to lead IT(90-99) to busy the 
trunk. The trunk circuit is now in the same 
condition as if it were seized at the cen­
tral office during the silent interval of 
th~ ringing cycle. When the toll operator 
rerings, the attendant receives the signal 
as an incoming call. 

C. Attendant Originated Call to Toll Office 

6.11 With option A, if the attendant dis-
connects, the toll operator may rering. 

The rering operates relay R in turn opera­
ting relay Rl (relay T.LA normal). Relay Rl 
operated locks to the fundamental ground 
under control of relay Sl and changes lamp 
TL(CDLS POS) to 120 IPM. 

6.12 Relays Rand Rl operated jointly con­
nect ringing current to the audible 

signal in the cordless position circuit. 
(The audible signal follows the rering.) 

6.13 With option A, if the attendant holds 
instead of releasing, the toll opera­

tor may rering. The rering operates relay 
R in turn operating relay Rl. Relay Rl 
operated flashes lamp TL(CDLS POS) at 120 IPM 

and relays R and Rl operated jointly connect 
ringing current to the audible signal. (The 
audible signal and 120-IPM flashing lamp 
TL(CDLS POS) follow the rering.) 

7. HOLDING 

A. Attendant Holds Incoming Call (SC19) 

Register Seized Before Attendant Releases 

7,01 If a register is seized and a dial 
tone connection is established, the 

course of events is as described in 2.20 
through 2.30. The operation of the release 
key in the cordless position circuit releases 
the pick-up key which in turn releases relay 
AC. 
7.02 Relay AC released: 

(a) With relay HD operated, connects in-
ductor H in series with diode C across 

the line side of the trunk. 

(b) Releases relay.ACA. 

(c) Maintains a holding circuit for relay 
HD. 

7,03 Relay ACA released: 

(a) Disconnects the attendant telephone 
circuit from the trunk. 

(b) Release£ relay SP. 

(c) Opens leads H, HG, HD, HM, SP, SR, BT, 
NT, T, U, and FB. 

7.04 The disconnection of the attendant 
telephone circuit removes the loop 

causing relay L in the dial pulse register 
to release. (Diode C presents an open cir­
cuit to relay L.) 

7,05 Relay L released causes the dial pulse 
register to release which removes the 

100-ohm ground from the sleeve of the link. 
The removal of this ground releases the 
register hold magnet and relay SL. 

7.06 Relay SL released releases relay HM 
(relay TLA operated has opened an 

alternate holding path) and releases the 
trunk hold magnet. Relay HD remains operated 
to keep lamp L(6 BUT KEY TEL SET) or TL 
(CDLS POS) flashing at 30 IPM,and maintains 
the holding bridge (inductor Hl) across 
the trunk toward the central office. 

Attendant Releases Before Register is Seized 

7.07 If the attendant holds a trunk and a 
register is not seized due possibly 

to heavy traffic, the operation of the hold 
key (nonlocking) operates relay H in the 
cordless position circuit. 

SECTION II 
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7,08 Relay H follows the action of the hold 
key to operate relay HD and prepares 

a circl.11 t to operate relay SP in the cord­
leu poe1t1<;>n c1rou1t, ' 

7,09 Relay HD operated: 

(a) t.ocks to off-normal ground. 

{b) Operates relay SP in the cordless 
position circuit. 

(c) Connects inductor Hl across the trunk 
to nold the central office. 

(d) Disconnects the attendant from the 
central office end of the trunk. 

(e) Transfers lamp L(6 BUT KEY TEL SET) 
or TL(CDLS POS) from steady battery 

to 30 IPM. 

7,10 The operation of the release key 
releases the pick-up key which releases 

relay AC. Relay AC released releases relay 
ACA~ Since the dial pulse register was not 
seized, the release of relays AC and ACA 
simply di1connects the attend.ant telephone 
circuit from the trunk. Relay HD remeins 
operated to hold the central of'f'ice and to 
ke•.e lamp L{6 BUT KEY TEL SET) or TL(CDLS 
POSJ tlashing at 30 IPM. 

·.7.li !!l!.t Relays CT, HD, 'l'LA, SR, Sl, S 
a:re operated. Lamp L(6 BUT KEY TEL 

SE'l') or·TL{CDLS POS} is f'lashine; at 30 IPM. 

I• ,.t Reenter!. Hel!! Incoming Trunk 

7.12 The attendant reenters a held. trunk 
by operating the pick-up key associated 

•-1'.M'l the be11.d -call. P..elay ACA operates 
~:.nUy HM normal ams Y qption, or 
throQgti relay HM nol'll'l&l, re.lay ·s1 operated. 

1.13 R&lay ACA operated: 

(•) Conneq~s the attendant telephone cir­
cuit. to the trunk. 

{b.) Extends leads FB, IU),. .SP, H, HM,, HG,, 
'.l'; 11• NT,, and BT to the cordless 

p0$it1~ clrcuit. 

(c) Operates relay AC. 

· (4}"~res a locking circuit for relay 
HM. 

(e) Locks up under control of relay AC. 

f .14 Relay AC operated: 

(a) Spltts the ti-unk. 

(b) Ml.eases relay HD. 

(c) Locks relay ACA. 

7,15 When relay HD releases, it connects 
the attendant to the central office 

end of the trunk, and transfers lamp L 
(6 BUT KEY TEL SET) or TL(CDLS POS) from 
30 !PM to steady battery. 

7.16 Note: Relays ACA,, AC, CT, S, Sl, SR, 
iria-TLA are operated. Lamp L(6 BUT 

KEY TEL SET) or TL{CDLS POS) is steady. 

7.17 If the attendant wishes to complete 
the incoming call, the hold key must 

be operated to establish PBX dial tone. The 
action is the same as described in 2.20 
through 2.30 except that relay TLA is already 
operated (if option A is provided). 

8. MISC!LLANEOUS 

A. Dial-Back Call (SC2l) 

8.01 When a station line dials the atten-
dant trunk code for assistance in es­

tablishing a central or toll office connec­
tion, the attendant instructs the calling 
line to remain ort-hook until the ~onnection 
is es.tablished. 

8.02 The attendant then: 

(a) Holds the attendant trunk circuit. 

(b) Canpletes a call to the central office 
as described in 3,23 throulb 3.31. 

(c) Requests the called central otf'ice 
party to remain on the line. 

(d) Holds the central off'ice trun~ to es­
tablish PBX dial tone as described 

in 7.01 through 7,11. 

(e) Operates the no-test key irt the cord­
less position circuit. 

{f) Dials the station that is be~ held 
on the attendant trunk circll,it, oper­

ating relay P over its secondary·w1nding. 

8.03 Relay P operates after its slow-operate 
interval and: 

(a) Operates relay MC. 

(b) Transfers lamp L(6 BUT KEY TEL SET) 
from 30 IPM: to steady battery. 

8.o4 Relay MC operated: 

(a) Locks under control of the marker. 

{b) Operates relay NT in the marker. 

(c) Operates relay TI.A. 

(d) Releases relay P. 
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8.05 

(a) 

){f;:;l'J:f NT ir, the W· .ri',· r cpr. r~ ted: 

Operates rr:lay R'l :_··1· r ;_t.s s•;c01.dary 
winding. 

(b) Lights lamp TRK RY me in the make 
busy and busy di:;rl'.1,y circuit. 

8.06 Relay P released, transfers lamp 
L{6 BUT KEY TEL SET) from steady to 

30 IPM. 

8.07 Relay RT operates after its slow-
opera te interval and: 

(a) Opens the· locking path for relay RS. 

(b) Locks to the off-normal ground. 

(c) Connects a high-resistance bridge 
across the.trunk. 

(d) Provides alternate holding paths for 
relay HM and SP( ~n the cordless 

position circuit). 

(e) Lights lamp SL(CDLS POS). 

8.08 The marker in terminating the call 
extends ground over lead RS(E,O) to 

operate relay RS. 

8.09 Relay RS operated: 

(a) Releases relay HD. 

{b) Operates relay FB in the cordless 
position circuit. 

8.10 Relay HD released: 

(a) Removes the holding bridge from the 
trlll')k but relay SP in the cordless 

position still hes the trunk end short 
circuited. 

{b) Extends the trunk to the attendant 
telephone circuit. 

(c) Releases relay SL. 

(d) Provides a holding path for relay HM 
and the trunk hold magnet. . 

(e) Lights lamp SL{CDLS POS). 

(t) Transfers lamp L(6 BUT KEY TEL SET) 
or TL(CDLS POS) trom 30 IPM to steady 

battery. 

(g) Connects the 100-ohm resistor SH to 
lead S to hold the line hold magnet. 

8.11 Since the marker performs as if the 
call were going to camp-on, the cen­

tral office trunk circuit is transferred 
tran its originating link, on which the 
dial tone connection was established, to the 
link on which the calling station is waiting. 

-·--' '----------

8.12 

lead 
ting 
B in 

Relay NT operated in the ;::arker nlsc· 
connects ground to the KO (kick-off) 

to the attendant trunk circuit opers­
relay TN which in turn releases relay 
that circuit. 

8.13 Relay B released releases the atten­
dant trunk hold magnet which opens 

the crosspoints allowing the attendant 
trunk to release. 

8.14 After the marker has transmitted its 
terminating data, it releases itself 

and the dial pulse register from the connec-
1, 11.m. The release of the marker causes 
relay MC to release. 

8.15 Relay MC released transfers the hold-
ing path for relay HM and the trunk 

hold magnet from marker control to trunk 
control and disqonnects relays BY, RS, NT, 
and TLA from their respective leads. 

8.16 Relays FB and SP in the cordless 
position circuit remain operated as 

long as the attendant remains on the con­
nection. Relay FB provides transmission 
battery for the called station and relay SP 
keeps the short circuit across the central 
office end of the trunk. 

8.17 When the attendant releases, the sta-
tion and central office are connected, 

the station receiving transmission battery 
from the central office. 

8.18 Note: Relays CT, RT, HM, TLA, SR, 
"SI";""'s are operated. Lamp L(6 BUT 

KEY TEL SET) or SL(CDLS POS) and TL(CDLS 
POS) is/are steady. 

8.19 If the trunk is connected to any busy 
station other than the station await­

ing service on a dial-back basis, the 
attendant may discharge the connection 
by operating the hold key. 

B. Disconnection - Called Station Remains 
unanswered 

8.20 The condition or the trunk prior to 
the operation of the release key is 

the same as for ring start, dial-back call, 
or trunk terminating as described in 2.36 
through 2.43, 8.01 through 8.19, and 8.40 
through 8.50, respectively. If the atten­
dant has not released after dialing is com­
pleted, the call may be discharged and the 
attendant may reconnect to the central of­
fice end of the trunk by operating the hold 
key. 
8.21 The operation of the hold key, which 

is nonlocking, causes relay H to 
operate in the cordless position circuit. 
Relay H operated opens the locking path 
over leads H and HG to release relays 
TT and HD or RS depending upon the type or 
connection. 
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8.?.2 Relays SP and SL or FB in the cordless 
position circuit subsequently release 

in sequence tlue t,o the elimination of hold­
ing paths previously supplied by relay HD 
or RS. 

8.23 When the hold key is released, relay 
HM and the trunk hold magnet in the 

marker release since there is no longer a 
holding path to the fundamental ground. 

8.24 The attendant is now connected to the 
central office end or the trunk. Re­

lays ACA, AC, CT, S, Sl, SR, and TLA are 
operated; and lamp L(6 BUT KEY TEL SET) or 
TL(CDLS POS} is steady. 

8.25 If the attendant had released from 
the connection after dialing was com­

pleted, the condition of the trunk would be 
the same as described above prior to the 
operation of the release key except that 
relays ACA, AC, SP, and FB would release 
when the key is operated. 

8.26 .It is therefore necessary that the 
attendant operate the pick-up key to 

operate relays ACA and AC. The action of 
the tr\ank when the attendant subsequently 
operates the hold key is the same as des­
cribed above. 

8.27 Sh0"1ld the attendant wish to reroute 
. the call, the hold key must be re­

opera ted tor PBX dial tone. 

8.28 It the attendant wishes to disconnect 
.. the trunk, the release key is operated. 

~.l.af8 .AC and ACA release . i~ sequence which 
rellOves the attendant telephone cil'Cl1it tran 
the trunk allowing rel.a7 8 to releaae and 
release relay Sl. 

·· 8.29 :Relay Sl released releases relays CT, 
· · SR, and TLA in seq\Mlnce restoring the 
trunk to normal. 

I 8.30 If the central otfice does not discon-
. nect immediately, relay H operates 

when re1a1 Sl releases to hold relay CT 
operate•· When the central 0$'tice discon­
nects, relay H .releases releaeing relays CT,, 
SR, alt.d TLA and restoring the trunk to 
normal. 

8. 31 When the PBX is on .remote trunk answer 
operation; the an8"er1ng station re­

mains an the line after dialing is completed. 
Tbe awt111ary poaitia'l circuit holds relays 
AC and ACA opera te,cl. 

8.32 The answering station causes the 
auxiliary position to operate and re­

lease relay H in the cordless position cir­
cuit to discharge the call. The PBX func­
tions to discharge the call and reconnect 
the answering station to the central office 
aa previously described. 
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8.33 Should the ancwering station wish to 
reroute the c3ll, the auxiliary posi­

tion circuit functions to operate and re­
lease relay H in the cordless position cir­
cuit and the PBX functions to return dtal 
tone. 

8.34 If the answering station wishes to 
disconnect the trunk, the handset is 

placed on the switchhook. The auxiliary 
position circuit functions to release relays 
AC and S and disconnection proceeds as 
previously described •• 

C. Emer,enc.~ Trunk Service -:3tions V 1 T 1 
.' (MD_, z (MD). YM 1 and 11'(~ 

8.3~ Central office trt''lks O, 1, 2, and 5 
(option F) or central office trunks 

O, i and 2 (option E or ZJ or YM) are 
wj ·· · Lo station line ci.rcuits 30, 31, 32, 
and 33 or to line circuits 30, 31, and 32, 
respectively, through the alarm transfer 
and test circuit (per option T). 

8.36 When there is a power failure, relays 
AT and ATA release in the alarm trans­

fer and test circuit to trana.fer the above 
central office cable pairs from the central 
office end or the trunk units directly to 
the station instruments, ertectively by­
passing the trunks. These stations will 
receive incoming central office calls. 

8.37 To make outgoing central oft1ce calls, 
a start key which is prov14ed with 

each or these stations must lfe operated to 
connect start grow1d to the ring aide of the 
cable pair and cause the centtel office line 
circuit to function. 

8.38 When power is restored, relays AT and 
ATA. re operate to transfiar the trunk 

circuits to .the cable pairs •nd the station 
instruments to their respect1.v,.e 11*1e cir­
cuits. If one or these stat1.'ans is busy 
when power is restored, the certtral office 
connection is broken. 

8.39 The remainder of the central office 
· trunk circuits are w~red per option V 

and do not have the transfer feature. 

D. Trupk.Ter!d;n~ting 

Other Than R191down Tie TrWlk 

8.40 If the incaning call requ.ests a con-
nectiQµ to .a tie trunk.. Qther than 

a ringdoWn tie trunk, the in~;ial action is 
the same as when the attendant eatllblishes 
PBX d~al tone and trunk-to~mai:kez identifi­
cation as described in 2.20.tb~ougb 2.3~. 

8.41 .The marker in terminating the call 
connects a ground from the dial pulse 

register to lead, TT(E,O) cay.1111ng relay TT 
to operate. Since relay TKB in the marker 
is 01>4trated, there is no ground connected 
to lead ns. . 

-
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8.42 Relay TT operated: 

(a) Locks to off-normal ground. 

(b) Transfers lamp TL{CDLS POS) from 
30 IPM to steady battery. 

(c) Connects lamp SL(CDLS POS) to~ 30 IPM. 

(d) Prepares a path for the attendant to 
reoperate relay ACA. 

(e) Connects inductor H into the tl"Wlk 
circnt. This indQCtively couples the 

PBX and central ottice ends ot the trunk 
circuit. 

8.43 It the attendant remains on the line, 
the loop through the attendant tele­

phone circuit or, it the attendant dis­
connects, the 10op through one winding of 
inductor H, causes the tie trunk to 
function. 

8.44 When the tie trunk answers, battery is 
reversed to provide supervision. The 

reversed battery oper.ates relay P through 
its primary winding. 

8.45 Relay P operated: 

(a) Transfers l~llP L( 6 BU'l' DY 'l'EL SET) 
trca ~ IPM to steady battery. __ 

(~J oPe~ates relay R'l' over j,_ta -aec·c>nci~nr 
.. · winding. ___ _:-. .. - .. _ ----- --

(c) Ope~. the operating path (via relay TT) 
toi'"'relay ACA. 

/' . 
(cf) Provides a holding circnt tor relay s 

when relay R'l' operates. 

8.46 Relay R'l' operates after its slow­
opera te interval and: 

(a) Locks to ott-nomal ground. 

( b) Prond.. a path tor the attendant to 
opt.rate relQ ACA {it option z 1• · 

used). 

( c) Connects rea1stor RS in parallel w1 th 
relay S as a h1gl'l-resistance bridge 

across the trunk. 

(d) Transfers lamp SL(CDLS POS) from 
30 IPM to steady battery. 

(e) Prepares a path to operate relay FF 
if relay S releases. 

8.47 The central office trunk and tie trunk 
(c.ther than a r1ngdown tie trunk) are 

now connected. 

8.48 lote: Relays P, CT, TT, RT, HD, BM, 
"l'fr;' SL, SR, Sl, and S are operated. 

Lamps L(6 BUT DY 'l'EL SE'.l'), SL(CDLS POS), 
and TL(<'DLS POS) are steaciy. 

R1n&down 'l'ie Trunk 

8.49 If a ringdown tie trunk code is dialed 
by the attendant, the action is the 

same as described above except that in 
answering, the ringdown tie trunk will not 
reverse battery and ground to operate relay P 

8.50 Under this condition, relay R'l' does 
not operate and lamp L(6 BUT KEY TEL 

SET) or SL(CDLS POS) remain at 30 IPM. 
There is no supervision to the attendant 
other than a ateady TL(CDLS POS) lamp and 
a flashing L(6 BUT KEY TEL SET} or SL{CDLS 
POS) lamp; hence, the attendant must chal­
lenge this cannection periodically. 

E. Cord Switchboard Used as Attendant 
EgUlement - App 1'11. 2 

8.51 when the central office trunk has an 
appearance on the cord switchboard, 

an incom1ng call frat the central ottice 
causes the trunk circnt to: 

(•) Connect battery to lead C. 

(b) Cannect continuous ringing to the 
audible signal when 556A switchboard 

is used; provides around to 608A or 6o8D 
aux111ery ~_ignal, tuae alarm., battery cut­
ott ,and Jliscellaneoa1 clrcnt to operate 
audible signal when 6o8A or 6o8D awitch­
board is used. 

(c) Connect 120-IPll battery via lead L 
to tlaah the 81f1tchboard L leap. 

8.52 The attendant inserts a cord intn the 
trunk 3ack '1' aHociated with the --­

tlaah1.ng lap. Relay SB0-9 is operated via 
lead SL to &J'OUlld at the anawer1ng 3ack. 
Relay SL operated caapletes the tip and 
ring paths to connect the attendant to the 
trunk. 

8.53 Battery through resistance leap SL0-9 
(option ZE) or ground through resistor 

SL0-9(option ZP) ceuaea the cord sleeve 
releya to tuned.an. 

8.54 To •ke an outgoing call, the atten-
dant inaerts a cord into trunk jack T. 

It the central office trunk c1rcu1 t is 
idle, battery via lead C and Y option oper­
ates relay SE0-9. Relay SE0-9 operated 
connects the tip and ring leads to the cord 
circuit. The loop ot the cord circnt oper­
ates relay S from ground to the tip via relay 
SR operated to battery via resistor BF. 

8.55 Relay 810-9 operated connects the tip 
and ring leads to the cord circnt. 

The loop or the cord circuit operates relay 
S frc:. ground to the tip via relay SR 
operated to battery via the BF resistor. 
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H. Traffic Measurement System Remote 
Scanner 

Trunk Seizure to Trunk Answer 

8.76 When the central office trunk is 
seized, relay R follows central 

office ringing. Relay R in operating 
operates relay CT which in turn operates 
relay SR. Relay SR operated operates 

relay Rl. Relay Rl operated extends a 
busy ground signal over lead TU(T-A) 
to the TMS remote scanner. 

Trunk Answer to Trunk Release 

8.77 Each operation of relay SR in the 
central office trunk circuit ex­

tends a busy ground signal over lead 
TU(T-) to indicate a busy condition to 
the TMS remote scanner circuit. 
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8.56 Relay S operated operates relay Sl 
whlcll operat\;S lamp L (FSS) and 

activates the trunk in a manner similar to 
the action deseribed for cordless operation. 

8,57 If the central office trunk circuit 
had been busy, lamp L would have been 

lighted as a busv lamo. 

8.58 Note: Attendant options X(MD). Y, Z(MD), 
and XK apply to the cord switchboard at­

tendant the same as for a cordless operation. 

8.59 Night connections may be estao.LJ..Shcd 
by using the cord circuit with the 

night and through dialing key operated. 
When the plug is inserted into trunk jack 
T, relay SE0-9 operates on battery via 
lead C and option Y. Relay SE0-9 operated 
connects the tip and ring leads to the plug 
of the cord. Outgoing calls function as des­
cribed for cordless operation. 

F. Direct Station Selection 

Incoming Central Office Call 

8.60 The attendant operates the pickup, key 
and, after determining that the calling 

party wishes to be connected to a station, 
momentarily depresses the push button key 
associated with the station to be called if 
the particular station busy lamp is dark. 

8.61 This key, when depressed, results in 
the same functions as operating the 

hold key, receiving dial tone, and dialing 
the station. 

8.62 If the central office calling party 
wishes to be completed to a busy line 

(indicated by a lighted station busy lamp), 
the attendant immediately informs the 
calling party of the busy condition of the 
station. 

8.63 If the central office party wishes 
to wait, the attendant depresses the 

station key. This causes the central office 
trunk to camp on the busy line. 

8.64 The operation of the station key 
operates relays H, HA, and DS in the 

cordless position circuit. 

8.G5 Relay DS operated prepares a path to 
operate relay CS in the cordless 

circuit position and prevents cordless 
position relay SS from operating. 

8.66 The marker in terminating the call 
grounds lead BY(E,O) which operates 

relays BY and IC- (with option YK). 

8,67 Relay IC- operated performs the same 
function as described in 4.01 through 

4.25. 
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8.68 The attendant receives audible and 
visual indications of camp-on at the 

end of register and marker action. 

8.69 With the camp-on connection completed, 
the attendant releases the station 

key which releases relay HA in the cordless 
position circuit. 

8.70 The attendant then operates the re-
lease key which mechanically releases 

the pick-up key. When the pick-up key 
releases, relays AC end ACA release. Relay 
AC released, operates relay SS in the cord­
less position circuit. 

8.71 Relay SS operated performs the same 
functions as described in 4. 01 through 

4. 25 except relay SPA released, releases 
relay DS. 

Dial Back 

8.72 To complete outgoing calls on a dial 
back basis, the no-test key in the 

cordless position circuit is operated after 
the attendant has been connected to the 
central office party. The attendant then 
depresses the station key which starts 
register and marker action to complete the 
connection between the station and central 
office. 

G. Station Message Registration 

Message Register Pulsing 

8.73 Each operation of relay SX in the sta-
tion message register pulse and sur­

charge circuit applies positive 48 volts to 
the sleeve via lead SSl, operating the sta­
tion message register in multiple with the 
line hold magnet. The positive voltage 
holds the line hold magnet during message 
registration. 

Message Register Surcharging 

8.74 When the calling station goes on-hook 
relay S releases, releasing relay Sl. 

Relay Sl released slowly releases relay P 
(furnished for panel only) and removes a 
shunting ground from lead Sl which operates 
relay DS in the station message register 
pulse and surcharge circuit. 

8.75 Station message register pulse and 
surcharge circuit relay DS operated 

prevents new calls from ringing until all 
surcharge pulses have been registered. When 
surcharge pulsing is completed, relay MS 
in the station message register pulse and 
surcharge circuit will releese releasing 
the trunk. The release of relay SR will 
release station message register pulse and 
surcharge circuit relay DS. 

TCI Library  www.telephonecollectors.info 



9. i;10P.'! cc.i:r:::cnom 
/.., Fized l!igt,t Conn~ctioru; - vption F (;.:u1 

9.01 Wh9n th~ attend&nt oper•tes t~e night 
s-.rvic-. k~y, relay3 A! and ATA rele•s~ 

in the alarm, tran3fer end test circuit. 

9.0~ Relay AT rel••sed transfer• the tip 
and rinl ot •ta tiona 30, 31, ~, and 

33 trca their aaaocieted line relay• to 
back contacts ot relay ATA. 

9.03 Relay ATA releaaed tranafara the 
central ottica cable pairs trca cen­

trtil office trunk• o, 1, 2, and 5 to ata­
tlona 30-33. 'nle station• are na. con­
nected directly to the central otf1ce. 

9.o4 Calls are canpleted as described tor 
emergency trunk· service eY.cept th8t, 

relays AT and ATA ere under cantrol ot the 
nilht service key. 

B. Flexible N1f>1t Connection• - Option• Y, 
l(Mp). IMCMP , uacl 10 

Idle Trunk to Idle Station (SC33, 34} 

9.05 When the attendant operates the night 
service key, relay NS releases in the 

alann, transfer, and test circuit. Thia 
connects ground to leads tJSO and NSE and 
connects le&ds rrc (0-9) to leads CN(0-9). 

9.06 The 8ttend&nt then operetes the pick-
up key associated with e central 

of~ic~ trunk to be night connected, Relays 
/·.CA, AC, S, arid Sl operate; lamp TL(CDLS POS) 
or L(6 BUT KEY TEL SET) lights aa deacribed 
ror an attendant-originated call with the 
following exceptions and additions: 

9.07 When the pick-up key 1• operated, 
relay Nl operates 1n parellel "1th 

relay ACA. 

9.o8 It ths PBX ia provided with an aux-
Uiltey position circuit, rela)' llC­

in the auxiliacy poa1t1on circuit operates 
1n parallel ttith relays iU and ACA. 

9.09 Sirice relay BM in the auxili•!'J poai-
ticn circuit is•opereted when the PBX 

is on ntllOte trunk answer operot1on and thua 
opens the oper.ate path tor reley !fl and 
relay NC- in the auxiliary position eircuita 
the attendant cennot set 11p nipt connec­
t1ane attAtr placing the PBI on reaote trunk 
answer operation. 

9.10 Relay Nl operated: 

(a) Disconnects the tna.nk circuit rroa 
the central ott1ce conductors with 

the exception ot tbe ringing bridge. 

(b) Connect• betteey and ground to the 
tip and rlJ\a to operate relay R. 

(c) Locks operated Wlder the control of 
relays ACA and Sl (via lead J). 

(d) Prepares the oper•te path for rel&y 
{tti th option ZZ) • 

9.1~ Allay ACA operated provides holdtna 
ground tor relay Nl and oper1te1 

relay Jf. 

9.12 Relay U operated: 

(a) Connecta ground to the trqnJt. 

{b) Llghta leap TRI BY 1n the •ke busy 
and bUJ 411pla1' circuit. 

(c) Locka operated u.nder control or relay 
NS in the alarwa, tranater, and teat 

circuit. 

(d) Opena l'inein& lead Rl. 

(e) Partially ccapletea a path to prevent 
the cannect1on ot two tru.nb to one 

atatton. 

(t) Prepares a lockup path tor relay RS. 

9, 13 Atter relay H operates relays CT 
and SR operate, and n!ay H releases. 

9.1- Note: Rela,a·ACA1 AC, CT, H, Nl, s, Sl. 
!1l7'" and TI.A are °"rated. I.up LC o 

Btrl' KEY TEL SIT) or TL(CDLS POS) ta atead1. 

9.15 The attendant operates the hold key 
for PBX dial tone, end opera tas relay 

TI.A (with option A). Upon recelvlna dial 
tane, the attendant dials the nuabar or the 
stction to be nilht ccnnected and the action 
is the HM aa trunk to •rk•r ldentltication 

9.16 Note: Ral-.1 ACA, AC. CT, HD, HM. I, 
ir.-a, 11. IL. IJt, and !'LA are operated 

I.Up L(6 BU! DI TIL UT) or TL(CDLI POI) 1a 
flaata1n1 at 30 IPR. Rllef IP la C)perated in 
tat......-J.eN.-PMiU• drcuatt. · 

9,17 It the •rur t'ln1t= the called station 
line idle, the •l'Ur, rectater 11 end 

trunk tunctic:m aa deaol'lbetl tor l'1n& otart 
except that r1nc1n& ia not cpplled to the 
crilled atatic:m aince operated relay I had 
opened ringing lead Rl. 

9.18 Note~ Rel91a ACA, AC, CT, HM. N0 Nl, 
rer;-s, s1. SR. and TI.A are operated.. 

Lap TL 1a ateaciJ. Lop L(6 BUT RY TEL SET) 
or SL(CDLS POS) 1a tlaahing at 30 IPM. Re­
l~e SP an<i PB a.re operated in the ccrcUesa 
pOi11t1on circuit. 

9.19 i.., 8L{CDL1:1 POS), tllah1ns at 30 UM 
la an 1nd1catlon to the attendant 

that the station and tnank are connected. 
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9.20 '1'b9 attendant operates the releHe 
Ir.er Wblch rel•••••, 1n aaquence, 

ralep AC, M:A, and rala7a PB and SP in the 
cOl"CU.eH poes.tion c1rcut. 

9.21 In 8Mlt1on1 rala7 ACA releaaed 
........ NUJ M. 11187 M ral .. aed 

ll•DN• ... boldinl bl'S.dp trm U. trunk 
all~ w.1a7 I to rel•••• 1Jl tuni raleaa1n1 
nl•J' II. 

9.22 Rlla7 11 ral••••d: 

(•) Rel••••• rela1 CT. 

('b) lllaHH NlaJ' Kl b7 NllCWinS pound 
trca 41ocl• J. 

(c) Blltinp18bea lap SL(CJU POI). 

9.23 Rlla7 CT raleaaed releaaea nla7 SB 
an4 extinpiaMa leap TL(CDLS JIOI) or 

L(6 BUT DY TIL Sft). 

9.M Rlla7 •l releaied nJIOYea batte17 and 
1rounc1 trm th• trunk and connects 

the trunk conductol'8 to the central office. 

9.25 bH_: Ralar• TLA, N, and HM •111 ra­
iilii' operated u lon1 u the nilht 

••l"Ytoe k•r rallAina operated. 

C. O••·On (§P·3fi) 

9.26 It th• attenltant aata up • night 
connection and tha station to be 

ccmnectad i• buey, the 1equence of event• 
up to the time the register ra1pond1 to tt.e 
attendant dial ii th• aa .. a1 4eicr1bed 
al»oM. '1'he action fl'oa thia r.int on ii 
the ••• H tor a camp-on cal , 1nclud1n1 
the operation of the rel•••• key b7 the 
attendant attar receiviftl viawal and 
•'41~1• lndicatlan of the connection. 

9.27 ,...,.ntlan ot a night cannect1on to 
• 1Mu7 atetion ia now ccmplttte. 'nle 

nllht connection will be estebl1abed with­
out further attendant action. 

9.28 ~: Relaye RS, DR, DRA, CT, BY, HM, 
!ti;" Nl, N, SR, Sl, and S are operat~d. 

L-. TL( CDLS POS) le ateadJ. Laqi L( 6 BUT 
ID TEL SIT) or SL(CDLS POS) are flashing 
at 60 IPM. 

J>. CaM!d-On Statian Beccwa Idle (SC36) 

9.29 Relay SL operetea and releaaeaa rela1• 
BY 1n4 DR releaae when the cuq>-on 

atat1an beccmee idle. HoweYer, when relay 
DI 1'81••••• during • night connected cuq>­
on can4it1on, relay RS releeeea 11nce, with 
nla7 K operated, there is no locking path 
Yla lead CL. 

9.30 Relay N operated aleo prevent• ringing 
via the Rl lead when the caapad on 

station beccaea idle. 

9.31 a.ia, RS releaHd 1'8110fta the holding 
l»riqa trca U. 'trunk •11•1nl nla' 

a to ral•••· 

9. 32 Rela7 8 rel .. Hd re lea Ha• 1n H41'118nc•, 
NleJ9 81tglll' CT.L!DI II wblch u­

tin&d.ah laapa 6 IU!' DI' SL llT) 1 IL 
(Cl>f.I ll08), and (cm.a !GI) H expialna4 
tor attanclant nlHM. 'Iba trunk and •ta­
tlca ara no. carmecta4" tor nllht aal'Ylce. 

9.33 Not11 RelaJ• TL&, •• and u ...S.n 
••••• u l•a u •b• aipt Hnl• 

keJ NMiM aperned. 

9.34 '!be path between deen lead S and 
lead CV 1• pl'OY1ded to pnnnt two 

trunu tl'Oa beiftl connected to ana atatlca. 

9.35 It the attendant atta111Pt• to caanect 
a 1ecgnd trunk to an exlattns n11ht­

connected tnink, which ls eitht!r idle or 
caaped on, a camp-on busy con41 tlon will 
exist; 120-IPM buay tone will be.connected 
to the attendant and laap SL(CDLS POS) will 
tlaeh at 120 IPM. 

- --------9.36 'l'h• attendant wt l"890Y9 thl• concl1-
t1on b~ the following (1equantial) 

procedure: 

(a) Jleatore the night aenice uy. 'l'hia 
rel••••• all night connections. 

(b) Operate the p1ck-iap key aaaoc1ated 
with the tlHhing SL l .. p. 

(c) Operate the hold key. 

(d) Operate the release key. 

(e) Reeatabl11h all nilllht eervloa 
connections. 

9,37 When the attendant releases the night 
connections at the etart ot bua1nes1, 

any bu1y connection will not be d11turbed; 
upon beccm1ng idle, the trunka will restore 
to nonnal. 

CantJ'91 Otttce Call to 1 t 
tetiona 

9.38 It the trunk 1a sei&ed by the centrel 
office during the silent interval, 

relay H operates. 
9,39 When the central office applies ring-

ing current, rel8J ft operate• but does 
not op•rate rel&J Rl e1nce rela, Tl.A re­

·ll&ins operated durlng n11ht aerYice con­
nect1'3ns. 
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9.40 Relay R operated, operates relay RS. 
Relay RS follows relay R to repeat 

central office ringing, and continuous ring­
ing is applied to the station through con­
tacts of relays RS and N. 

9.41 If the trunk ls seized during the 
ringing intervals, relay R operates 

causing relay RS to operate. Relay RS 
operated functions as described above; ring­
ing current operates the station ringer. 

9.42 Note: Relays HM, TLA, and N are 
oPerated with R and RS following 

central office ringing. Lamp SL (COLS POS) 
flashes intermittently with ringing. 

9,43 If the station answers during the 
silent interval, the loop trips ring­

ing and operates relay S which in turn · 
operates relay Sl. Relay Sl operated, lights 
lamp SL(CDLS POS) of L(6 BUT KEY TEL SET) 
steadily, and operates relay CT through a 
contact of relay H. Relay CT operated, 
operates relay SR, and the central office 
ringing is tripped. The station is now cut 
through to the central office. 

9.44 If the station answers during the 
ringing interval, a de path is closed, 

operating relay RT. Relay RT operated, re­
leases relay RS which disconnects ringing 
from the station. With relays RS and R 
released, relay RT releases. The operation 
of relays s, Sl, ·CT, and SR is the same as 
station answering during the silent inter­
val. 

9.45 When the station hangs up, relays S, 
Sl, CT, and SR release, lamps SL(CDLS 

POS) and TL(CDLS POS) are extinguished, 
l~~p L(6 BUT KEY TEL SET) is extinguished, 
and relay H ls operated. When the central 
office disconnects, relay H releases. 

F. Outgoinf Call from a Station on Night 
Connect on 

9.46 When the station goes off-hook, relay 
S operates from battery through re­

sistor BF, the station loop, and to ground. 

9.47 Relay S operated operates relay Sl 
which furnishes a start ground to the 

ring side of the central qffice line cir­
cuit, and lights lamp(s) TL(CDLS POS) and 
SL(CDLS POS) or L(6 BUT KEY TEL SET). 

9.48 Once :the start ground is furnished 
to the central office, the central 

office line circuit functions to return 
dial tone or if a manual central office, 
the operator answers. 

J.49 This action causes relay H to operate 
in turn operating relay CT. 

9.50 Relay CT operated: 

(a) Operates relay SR. 

(b) Locks operated through the operated 
Sl and SR contacts. 

(c) Closes the tip and ring of the trunk 
through to the central office which 

gives the station central office dial tone. 

9.51 Relay SR operated releases relay H 
and removes the start ground from 

the ring side of the trunk. 

9.52 Disconnection ls the same as for ·an 
incoming central office call to a 

night-connected station. 

10. DISCONNECTION (SC9-10) 

A. Incoming Central Office Trunk Call 
Connected to a Station 

10.01 If the station disconnects first, 
the removal of the station loop 

releases relay S which operates relay FF 
and releases relay Sl. Relay ~F operated 
extinguishes lamp L(6 BUT KEY TEL SET) or 
lamp SL( COLS POS) • 

10.02 Relay Sl released connects relay H 
across the tip and ring toward the 

central office, releases relay CT, and 
lights lamp L(6 BUT KEY TEL SET), Relay H 
operates on central office battery. 

10.03 Relay CT releases relay SR which 
removes the off-normal ground to 

release relays RT, HM, TLA, FF, and the 
trunk hold magnet, extinguishes lamps 
TRK BY and TRK BY INC in the make busy and 
busy display circuit, and extinguishes lamp 
L(6 BUT KEY TEL SET) or TL(CDLS POS). 

10. 04 Relay FF released operates relay CT 
which operates relay SR. 

10.05 Relay SR operated lights lamp L(6 BUT 
KEY TEL SET) or TL(CDLS POS), con­

nects the fundamental ground to the trunk, 
and lights lamp TRK BY in the make busy 
and busy display circuit. 

10.06 When the central office disconnects, 
relay H releases in turn releasing· 

relay CT which releases relay SR. Relay SR 
released, extinguishes lamp TRK BY in the 
make busy and busy display circuit, and 
extinguishes lamp L(6 BUT KEY TEL SET) or 
TL(CDLS POS). 

10.07 If a central office arranged for 
calling party control disconnects 

first, all relays release, all lamps are 
extinguished, and the station is returned 
to local PBX dial tone. 

10.~8 If a central office arranged for 
j01nt control disconnects first, no 

action occur~ until the centrRl office 
times out j t!1en the action is as aoove. 
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i:. lnt:'.Jm1ng Centr<al Office Trunk Call 
G•:mnectet:l tr, tr1e Attendant 

l'J,(J) If th-. attend1&nt 11sconn-.:cts first 
(SC3 and 4), operation or the 

relea&e key caus-.:s relay AC tc release in 
turn releasing relay ACA. 

•• 
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i.J.l(J Relay ACA released disconnects the 
attendant telephone set from the 

trunk causing relay S to release in turn 
releasing relay Sl. 

10.ll Relay Sl, released with S or R option, 
connects relay H in the trunk which 

opernte~; from the central office. 

10.12 Relay H operated holds relay CT in 
turn holdin~ SR and holds lamp L 

(6 BU'r KEY TEL SET) or TL(CDLS POS) steady. 

10.13 When the central office times out 
. or disconnects, relay H releases 

in turn releasing relay CT which releases 
relay SR. Relay SR released extinguishes 
lamp L(6 BUT KEY TEL SET) or TL(CDLS POS). 

10. lll If a central office arranged for 
calling party control releases first, 

relay S releases in turn releasing r!lay Sl. 

10.15 

10.16 

Relay Sl released releases relays 
ACA.and CT. 

Relay ACA released releases relay AC. 

10.17 Relay CT released releases relay SR 
which removes the fundamental ground 

and extinguishes lamp L(6 BUT KEY TEL SET} 
or TL(CDLS POS} restoring the trunk.to 
normal. 

l0.18 If option Y is provided and the 
attendant has not disconnected when 

relay SR releases, the action is the same 
as if the attendant initiates an outgoing 
call. 

10.19 When the attendant disconnects, all 
relays release and all lamps are 

extinguished. · ~ 

10.20 If a central office arranged for 
joint control disconnects first, no 

action occurs until the central office times 
out at which time the action is as above. 

C. Incoming Central Office Trunk Call 
Reid by the Attendant 

10.21 If a central office arranged for call-
ing party control disconnects from a 

hold condition after the attendant has re­
leased and the call was originated at the 
central office, the trunk relays release in 
the following order: s, Sl, CT, SR, TLA, 
and HD. Lamp L(6 BUT KEY TEL SET} or TL 
(CDLS POS} is extinguished when relay SR 
releases. 

10,22 If the attendant hgs not restored the 
pick-up key with option Y furnished, 

all operated relays release; but when the 
HM relay and SR relay release, relays ACA 
and S reoperate causing the trunk to func­
tion as for an attondant originated call. 

SECTION II 
l'uge ~6 

When the attend<int disconnects, all reoper­
ated relays release and all lamps are 
extinguished. 

10.23 If the central office disconnects 
from a hold condition before the 

at .:nda11t restores the pick-up key and 
optivu X .1.s furnished, relay S releases 
releasing relays ACA and Sl. 

10.24 Relay ACA released releases relays 
HD, AC, and SP in cordless position 

circuit. 

10.25 Relay ED released releases relay Sl. 
Rel<•:; ."l released releases relay 

CT which r•:.1-:r-ises rela.r SR :removing the 
off-normal ground. 

10.26 Rel· :> HM and ·rLA release and all 
l»mi1S are extinguished. 

10. 27 If the central office is arranged 
for joint control and the central 

of fie' _ 1connec ts, the holding bridge in 
the tr ,n'~ ~, ,lds the connection until the 
central office times out at which time 
disconnection is the same as above. 

D. Outfoing Call from Station to Central 
Of'f' ce 

10,28 If the central office disconnects 
first, no action takes place in the 

trunk circuit and when the station discon­
nects, all trunk relays release in order 
as follows: relay s, Sl, CT, SR, TLA, and 
HM. (RT releases if call was completed 
on a dial back basis.) 

10.29 Relay SR released extinguishes lamp(s) 
L(6 BUT KEY TEL SET), or SL(CDLS POS) 

and TL{CDLS POS). 

l0.30 If the station discc;innects first, all 
relays ~elease as a5ove and the trunk 

is restored to normal. 

E. Trunk Camped On Busy Station 

10.31 If the central office is arranged 
for calling party control and the 

central office disconnects before the camped 
on trunk cuts through to the station, relay 
S releases in turn releasing relays Sl 
and DR. 

10.32 Relay Sl released releases relay CT 
which releases relay SR. Relay SR 

removes the off-normal ground causing relays 
TIA, HMi and RS to release and extinguishes 
lamp L(b BUT KEY TEL SET) or TL{CDLS POS), 
Relay HM released releases relay BY and ex­
tinguishes lamp SL(CDLS POS). 

l0.33 If th~ central 0ffice is arranged for 
joint control and the calling party 

disconnects before the trunk cuts -through to 
the station, the bridge in the trunk holds 
the connection until such time that the 
office times out. After time out, the trunk 
releases as above. ·-
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F. '!:'r1mk. ln a Camper'! Cn 1;uc·1 r::ondi +ir,n 

l0.34 If a central office arranged for 
calling party control disconnects 

first after the attendant has advised the 
calling party of the progress of the call, 
relay S releases causing relays DR and Sl 
to release. 

l0.35 Relay Sl released releases relay CT 
in turn releasing relay SR. 

l0.36 Relay SR rel.eased removes the off-
normal ground to release relays SP 

and FB in the cordless position circuit, 
releases relays RS. HM• TLA, and FF, and 
extinguishes lamp L(6 eUT KEY TEL SET) 
or TL(CDLS POS). 

10.37 Relay HM released extinguishes lamp 
SL(CLDS POS) and releases relay BY. 

l0.38 If option Y is hot provided, relay ACA 
releases when FF and RS release 

releasing relay AC. 

l0,39 If option Y is furnished, relay ACA 
remains operated or reoperates when 

relay HM releases causing the trunk to 
function as for an attendant originated out­
going call. 

10.40 When the attendant disconnects, all 
relays release and all lamps are 

extinguished. 

10.41 If the attendanlt disconnects first 
relay AC releas~s in turn releasing 

relay ACA which releases relays SP and FB 
in the cordless positi'on c1'rcuit. When the 
central office disconnects, the trunk 
releases as described above. 

10.42 If the central office is arranged 
for joint control, the bridge in the 

attendant telephone circuit holds the con­
nection until the office times out which 
causes the trunk to disconnect as described 
for calling party control. Otherwise when 
the attendant disconnects, the bridge is 
removed from the trunk causing the central 
office to release. 

G. 
central of' ice 

10.43 If a tie trunk is connected to a 
central office trunk circuit and the 

central office disconnects first, no action 
takes place in the central office trunk 
circuit. When the tie trunks disconnect, 
the action is the same as for a station~ 

H. Incomin~ Central Office Trunk to Tie 
Trunk ( ther than Ringdown} 

10.44 When a central office trunk is 
connected to a tie trunk and the 

central office arranged for calling party 
control disconnects first, relay S releases 
causing relays Sl, CT, and SR to release in 
turn. 

10.45 Relay SR released releases relays HD, 
HM, TLA, TT, RT, and extinguishes 

lamp L(6 BUT KEY TEL SET) or TL(CDLS POS). 

l0.46 Relay HM released extinguishes lamp 
SL and relay HD released releases 

relays P and SL. The central office trunk 
is now normal. 

10.47 If the tie trunk disconnects first, 
relay P releases causing relays S, 

Sl, CT, and SR to release in turn. 

10.48 Relay SR released functions as above 
to release the trunk. 

10.49 If the central office still has not 
disconnected, the action is the same 

as a seizure from the central office during 
the silent period. 

10.50 If a central office arranged for 
joint control disconnects first, no 

action occurs until the central office 
times out; then the action is as above. 

I. Ringdown Tie Trunk to Central Office 

10.51 When a ringdown tie trunk is con-
nected to a central office arranged 

for calling party control and the tie 
trunk disconnects first or last, nothing 
happens. 

10.52 When the central office disconnects, 
relays S, Sl, CT, and SR release 

in turn. 

10.53 Relay SR released releases relays 
TLA and HM and extinguishes lamp 

L(6 BUT KEY TEL SET) or TL(CDLS POS). Relay 
Sl released extinguishes lamp SL{CDLS POS). 

10.54 If a central office is arranged for 
joint control, no action occurs un­

til the central office times out; then the 
action is as above. 

J. Central Office Trunk to Ringdown Tie 
Trunk 

10.55 The only difference between this 
type call and a ringdown tie trunk 

call to a central office is that relay TT is 
operated when the central office trunk is 
connected, 
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K. Incoming Central Office 'l'runk Call 
Connected to a station via the 
Auxiliary Position circuit 

l0.56 When the PBX is on remote trunk 
answer operation and the answering 

station disconnects, the auxiliary position 
circuit opens the loop to the central office 
through which relay S is held operated and 
opens the path holding relay AC operated. 

10.57 Relays s and AC released function 
as described under disconnection 

for an incoming central office trunk call 
connected to the attendant. 

11. EXPLANATION OF OPTIONS 

A. Option A 

11.0l When the attendant places a call to a 
toll office and disconnects for any 

reason, the toll operator is unable to 
rering on the central office trunk circuit 
unless option A is provided. 

11.02 The inability to rering on the trunk 
circuit is due to the operation of 

relay TLA which opens the operating path of 
relay Rl which is required to operate the 
audible signal and flash the trunk lamp. 

11.03 Wiring option A prevents relay TLA 
from operating unless the attendant 

operates the hold key in the cordless posi­
tion circuit. With this wiring option, the 
toll operator may rering the PBX attendant 
as follows. 

11.04 If the attendant disconnects, the 
rering locks in a flashing trunk 

lamp and the audible signal follows the 
ringing current. 

11.05 If the attendant holds, the flashing 
trunk lamp and audible signal both 

follow the ringing current. 

11.06 Diode A prevents the locking of 
relay H after the toll-allowed relay 

in the trunk circuit has operated. 

B. Option ZB 

11.07 When the secrecy feature is provided 
and the central office trunk camps 

on a busy station, the attendant is pre­
vented from reporting back to the calling 
ce~tral office party unless the trunk is 
removed from the camp-on condition. 

11.08 Option ZB adds a contact of the ring 
start relay in the control path of 

splitting relay of the cordless position 
circuit,; therefore, the connection will not 
be split until the ring start relay has 
operated. 

SECTION II 
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C. Option ZH (MD) 

11.09 If a trunk is camped on a busy sta-
tion and the party connected to the 

busy station disconnects while the busy 
station remains in the off-hook condition 
it is possible for the busy station and the 
party connected to the camped on trunk to 
talk with reduced transmission through the 
FB capacitor. 

11.10 To prevent this, option ZH is added 
in conjunction with one of options 

ZL or ZJ. With option ZH, the path through 
the FB capacitor is opened when relay DR 
operates. 

D. Option ZD 

11.ll When the attendant operation 1of a 
756A PBX is transferred to a 6-button 

key telephone set, the common ringer con­
tinues to ring on calls over central office 
and attendant trunks which do not appear on 
the 6-button key telephone set unless 
option ZD is provided. 

11.12 Option ZD provides for each BZ 
(buzzer) lead to be separate and to 

connect to relay contacts in the cordless 
position circuit. 

11.13 Straps are added across the make and 
break contact of each BZ lead asso­

ciated with a trunk appearance on the 6-
button key telephone set. When the oper­
ations are transferred, the added relays 
in the cordless position circuit operate and 
the BZ leads not strapped are opened. Only 
those BZ leads strapped will cause the 
common ringer to operate. 

E. Option ZN (MD) 

11.14 With option ZN, trunk units 8 and 9 
are used as single-digit,dial-8 long 

distance trunks. On incoming calls from 
the toll office, the trunks function as a 
regular central office trunk; outgoing they 
are not available unless a single-digit 8 is 
dialed and converted to 90. 

11.15 When the SD relay in the dial pulse 
register operated, the IT(90-99) lead 

is connected toward the marker circuit and 
the trunk is selected. 

F. Option ZO 

11.16 Option ZO prevents preliminary pulse 
emission upon seizure of' the central 

office trunk. 

G. Option ZP (MD) 

11.17 Option ZP extends delay single­
digit dialing to trunks 6 and 7. 

Option ZP and ZN are th~ same otherwise. 

. _, 
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I. QpUOJ! ZQ (llD) 

11.lf Option ZQ llakes the trunk busy to 
the .. l'ker when the trunk is being 

u.•4 ~or a nilht connection with a cord 
•tt:ohboard. 

L Option ZS 

11.19 Option ZS provides steady audible 
signal to a switchboard attendant 

when the central office trunk ie seized by 
an incomi~g call. 

J. Option ZV 

11.20 Opt~on zv isolates a trunk ground 
trom the central office ground on the 

ring aide of the line when the attendant 
reconnects after camp-on. 

K. Option ZZ 

11.21 ·option ZZ enables the trunk to func­
tion with the auxiliary position 

circuit tor remote trunk answering. 

L. Options YA{MD) and YI 

11.22 Option YA or YI provides wiring 88so-
c1ated with App Pig. _6. to provi,de 

indication ot caq,~ori. 

M. Options YQ, YS, and XL 

11.23 With options YQ, YS, and XL trunk 
units 6, 1, 8, and 9 are used 88 

single-digit dial and long distance trunks. 

N. Options YP apd YR 

11.24 Options YP and YR make the trunk busy 
to the marker when the trunk is being 

used tor a night connection with a cord 
awitchboard. 

O. Options J(MD), YP,and YQ 

11.25 Option J, or options YP-and YQ is/are 
arranged tor 2-way assigned service. 

P. App P11. 5 

ll.26 App Pig.9 prevents false tlashing 
signals ( alee reqall) when the trunk 

is wired to a p el central office. 

Q. App Pig. 6 

11.27 App Fig. 6 connects a warning tone 
ot approximately one-halt second 

from the cord~ss poeition circuit to the 
tip and rin1 ale an indication of a central 
office trunk c~mped on a busy station. 

R. Option XP i, 

i 

ll.28 Option ~ arranse• the trunk for 
48-volt central ottioe battery 

operation. 

S. App Pig. 8 

11.29 App Pig. 8 iq>roves station telephone 
set transmission characteristics 

whenever 72-volt central office battery is 
supplied. 

12. PUNCTION OP MAKE BUSY AND BUSY DISPLAY 
c!kCU!T 

A. Central Office Trunk Key Normal 

12.01 With the central office trunk key 
(CO TRK key) normal in the make busy 

and busy display circuit, the trunk busy 
lamp (TRK BY lamp) will light when ground 
1a applied to lead IT9- dire.ctly or through 
relay S- in the line, link. and marker cir­
cuit. The lighting of lamp TRK BY indicates 
that the central office trunk has been made· 
busy to the marker by a central office trunk 
call. 

l 

12.02 The t~k b~y incoming la.ir.p (T~ 
BY INC lamp) in the make bu3y and 

busy display circuit is an additio;1al busy 
lamp to indicate an incoming central office 
trunk call. Lamp TRK BY INC will light 
whenever ground is applied to the secondary 
winding ot the ring trip (RT) relay in the 
trunk circuit. The lighting of lamp TRK 
BY INC indicates the central office trunk 
has been made busy to the marker by an in­
coming central office trunk call. 

B. Central Office Trunk Made Busy 

12.03 If it is desired to make a central 
office trunk busy to the marker for 

outgoing central ottice trunk calls, key CO 
TRK in the make busy and busy display cir­
cuit is operated. Key CO TRK operated: 

(a) Opens the associated IT9- lead to 
the line, link, and 1111.rker circuit. 

(b) Applies ground to lamp TRK BY in 
t~e make busy and busy display 

circu1t

1

. 

12.04 Th lighting ot lamp TRK BY indicates 
th t the central office trunk has 

been made busy. Opening lead IT9- prevents 
the opera ion ot the associated S relay in 
the marke circuit. The ground applied 
to lead I 9- makes the trunk appear busy 
to the ma ker for outgoing central office 
trunk cal 11. 

12.05 To prevent the use of the central 
ot ice trunk circuit by an incoming 

call, the central office trunk must be made 
busy at t e central office. 
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SEC'J'I')f.f III - Rr~FEREI•!C£ Jl4.f'.A 

1. WORKING LIMITS 

l.CH Ml'ximum extern:;l ioop resistance f'or 
trlpping during tl~ dilent interva~ -

l.J~· Maximum extGrnal luup resistance for 
tripping during thP ringing interval -

.l.03 The trunk conductor loop resistance 
plus the maximum station loop resis­

tance of the S relay shall not exceed the 
central office subscriber range of the 
connecting central offlce less 65 ohms. 
,, 
Lo FUNCTIONAL DESIGNATIONS 

2.01 The functional meonings of the desig­
nations of the rr;lays of the central 

office trunk circuit are llsted below. 

Designation 
AC,ACA 
BY 
CT 
DR 
DRA 
FF 
H 

HD 
HM 
IC 
MC 
N 
Nl 
p 
R 
Rl 
RS 
R'l' 
s 
Sl 
SE 
SL 
SR 
TLA 
TT 

3. FUNC'l'IONS 

Meaning 
Attendant Connector 
Busy 
Cut Through 
Delayed Ring 
Delayed Hinging Auxiliary 
Fast Flash 
Historical Designation 

(Monitors Tip and Ring 
Toward Central Office) 

Hold 
Hold Magnet Slave 
Indicate Camp-On 
Marker Connector 
Night Service 
Auxiliary Night Service 
Polarized 
Ringup 
Ringup Auxiliary 
Ring Start 
Ring Trip 
Supervisory 
Supervisory Auxiliary 
Sleeve of Answer Jack 
Sleeve 
Slow Release 
Toll Allowed 
Trunk Terminating 

A. Incoming Calls 

3.01 To make the link end of the trunk busy 
to the marker when the central office 

end is seized. 

3.02 To light the trunk lamp steadily when 
the central office trunk is seized 

during the silent interval of the ringing 
cycle. 

3. 03 'I'o flash the trunk lamp at 120 IPM 
and operate the cordless position 

audible signal when central office ringing 
is received. 

3.04 To trip ringing, light the trunk 
1.amp steadily, silence the cordless 

position audible signal, and complete the 
transmission path to the cordless position 
circuit when the attendant answers. 

3.05 To hold and split the central office 
end of the trunk from the attendant, 

flash the trunk lamp at 30 IPM,and complete 
the transmission and dialing path from the 
cordless position to the line end of the 
trunk (thereby furnishing local dial tone) 
when the hold key is momentarily depressed . 

3.06 To provide for tandem operation from 
a tie trunk which is arranged for 

tandem dial operation. 

3.07 To flash the station lamp at 30 IPM 
when dialing is completed until the 

called line answers. 

3.08 To exclude the central office from the 
talking circuit until the attendant 

releases after dialing into the PBX. 

3.09 To light the trunk and station lamps 
steadily when the talking circuit is 

completed. 

3.10 To camp on a busy station line and 
give a warning tone to the station 

user as an indication of camp-on. 

3.11 To flash the station lamp at 60 IPM 
and transmit busy tone to the 

attendant when the trunk circuit camps-on 
a busy line. 

3.12 To flash the station lamp at 120 IPM 
and transmit 120-IPM busy tone to 

the attendant when the trunk circuit en­
counters a camp-on busy. 

3.13 To provide camp-on busy indications 
in response to an all called trunks 

busy condition. 

3.14 To remove the splitting feature and 
disconnect the attendant when the 

release key is operated, preparatory to 
reporting a busy to the calling party. 

3.15 To reconnect the transmission path 
between the central office and the 

attendant when the pick-up key is reoperated 
to report a busy to the calling party. 

3.16 To release the called line, extinguish 
the station lamp,and steer the attendant 

to the central office when the hold key is 
momentarily operated to discharge a camp-on, 
camp-on busy, or line does not answer call. 

3.17 To flash the station lamp at 120 IPM 
and operate the cordless position 

ringer steadily when the called line recalls 
the attendant. 

SECTION III 
Page 1 

TCI Library  www.telephonecollectors.info 



3.18 To light Lhe statlon lamp 3teadily, 
silence the ringer, and bridge the 

attendant on the talking circuit when the 
pickup key is operated to answer a recall. 

3.lJ To exclude the central office from the 
talking circuit when t'.1e attendant 

answers a recall if the secrecy option is 
provided. 

3.20 To release the calling line and 
extinguish the station lamp when the 

attendant momentarily operates the hold key 
to transfer a call. 

3.21 To flash the trunk lamp at 30 IPM, 
hold the central office, and re­

engage the PBX equipment to provide local 
dial tone when the hold key is momentarily 
reoperated to transfer a call. 

3.22 To release and extinguish the station 
and trunk lamps on disconnect. 

3,23 To provide delay-through supervision. 

3.24 To provide a busy indication to the 
TMS remote scanner. 

B. Outgoing Calls from Stations or Trunks 

3.25 To light the trunk and station lamps 
steadily and make the circuit test 

busy to the marker after seizure. 

3.26 To signal the central office. 

3.27 To connect the calling line to the 
central office when the operator 

answers in the case of a manual central 
office or when the dial equipment functions 
and is ready to receive dial pulses in the 
case of a dial central office. 

3.28 To disconnect toll-denied lines from 
the central office and divert them 

to busy tone when a toll trunk is called. 

3.29 To provide for reringing a toll­
allowed station from the toll office 

when toll delays are experienced. 

3.30 To provide outgoing central office 
connections from restricted stations 

on a dial-back basis. 

3.31 To rering the cordless position cir­
cuit when the toll operator rerings 

on a delayed toll call to a restricted 
station. 

3.32 To release the station line, extinguish 
the station lamp, flash the trunk lamp 

at 120 IPM, and operate the cordless position 
ringer if the trunk circuit is seized by an 
:h.ncoming call after the station has been 
diverted to busy tone due to being denied 
access to toll. 

SECTIOH III 
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3.33 To hold the PBX end of the trunk busy 
until the cent.ral office end of the 

trunk is released. 

3,34 To provide a dlsc0nnect signal to the 
central office when the PBX station 

disconnects. 

3,35 To extinguish both station and trunk 
lamps when both the PBX line and cen­

. t ral office finally disconnect from the 
trunk circuit. 

3.36 To provide a busy indication to the 
TMS remote scanner. 

C. Outgoing Calls Originated by the 
Attendant 

3.37 To light the trunk lamp steadily and 
make the circuit test busy to the 

marker when the attendant originates an 
outward call. 

3,38 To signal the central office. 

3,39 To connect the attendant telephone 
circuit through to the central office 

when the operator answers in a manual 
office or_when the dial central office is 
ready to receive dial pulses. 

3.40 To flash the trunk lamp at 30 IPM and 
place a holding bridge across the 

central office end of the trunk when the 
attendant momentarily operates the hold key 
and then the release key to hold the trunk. 

3.41 To light the trunk lamp steadily and 
remove the holding bridge when the 

trunk circuit is reentered again by the 
attendant. 

3.42 To permit rering from the central 
office into the holding bridge, to 

flash the trunk lamp at 120 IPM,and operate 
the cordless position ringer. 

3.43 To provide a disconnect signal to the 
central office when the attendant 

disconnects. 

3.44 To extinguish the trunk lamp when the 
attendant disconnects. 

3.45 To provide a busy indication to the 
TMS remote scanner. 

D. Functions With Key Telephone Set Used 
as Attendant Position 

3.46 To provide only the moving lamp 
signal when moving signals are present. 

3.47 To operate exactly the same as the 
cordless position does except that the 

switchhook replaces the pickup and release 
keys and no no-test key is provided. 

'-
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3.48 To provide the ~ttendant a means of 
establishing nigh':. connE'ctions between 

any central office trunk und any station. 

3.49 To provide a busy indication to the 
TMS remote scanner. 

E. Functions When Trunk is Used With A 
Cord switchboard 

3.50 To provide a trunk appearance at a 
cord switchboard. 

3.51 To make the trunk busy to the marker 
when being used for night connections. 

3.52 To provide a steady audible signal to 
a switchboard attendant on incoming 

calls. 

3,53 To provide a busy indication to the 
TMS remote scanner. 

F. Functions With Auxiliary Position 
circuit When PBX is on Remote Trunk 
Answer Operation 

3,54 To signal the auxiliary position 
circuit to activate the remote answer 

signal when an incoming call is received. 

3,55 To trip ringing and complete the 
transmission path to the cordless 

position circuit when the call is answered 
by a PBX station. 

3.56 To hold and split the central office 
end of the trunk from the answering 

station and complete the dialing path from 
the auxiliary position circuit to the line 
end of the trunk (thereby furnishing local 
dial tone) when the call is to be completed 
to another station. 

3,57 To exclude the central office from 
the talking circuit until the trunk 

answering station disconnects a~er dialin~ 
into the PBX and answer by the called 
station. 

3.58 To provide camp-on busy indication 
in response to a called station busy 

condition. 

3,59 To release the called line and steer 
the trunk answering•station to the 

central office under control of a signal 
from the trunk answering station. 

3.60 To release the called line and then 
release if the trunk answering station 

disconnects without discharging a called 
station busy or called line does not answer 
call. 

3,61 To release on disconnect. 

3.62 To provide delay-through supervision. 

3.63 To provide a busy indication to th~ 
TMS remote scanner. 

G. Functions With Station Dial Transfer 
Trunk Circuit and Controller Circuit 
When PBX ls Arranged for Station Dial 
Transfer Operation 

3.64 To signal the station dial transfer 
controller circuit on station re cal· 

3.65 To light the trunk and station lamp 
steadily while transferring occurs. 

3.66 To activate the marker in calling a 
dial pulse register when a station 

has been attached to the transfer trunk 
circuit. 

3.67 To trasmit dial tone to a transfer-
ring station when a dial pulse regl:;. 

ter has been attached to a transfer trunk 
circuit. 

3.68 To transmit pulses into the registe; 
when pulsing starts after a registe~ 

is attached to the 'line end of the trunk 
circuit. 

3.69 To trip ringing and complete the 
transmission path through the 

station dial transfer circuits when a 
transfer call is answered by a PBX station 

3.70 To flash the station lamp at 120 IPM 
and opergte the cordless position 

audible signal when a PBX station dials 
zero when transferring. 

3.71 To hold and split the central office 
end of the trunk and complete the 

transmission and dialing path when a PBX 
station momentarily operates his switch­
hook to transfer a call. 

3.72 To make the trunk busy to the marker 
when being used in transferring a 

call. 

3,73 To return a transferring station to 
the attendant without going through 

an attendant trunk. 

3.74 To release a PBX station attached to 
the line end of the trunk after the 

transfer has taken place. 

3, 75 To release the transferring and trans·· 
ferred lines when the trunk end sta­

tion disconnects. 

3.76 To release or disconnect. 

3.77 To provide delay-through supervision. 

3,78 To provide a busy indication to the 
TMS remote scanner. 

SECTION III 
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H. Functions With Make Busy and Busy 
Display Circuit . 

3.79 To provide a trunk busy indication to 
the make busy and busy display circuit 

on all trunk calls. 

3.80 To provide an additional trunk busy 
indication to the make busy and busy 

display circuit on all incoming trunk calls. 

3.81 To provide for being made busy by the 
make busy and busy display circuit for 

outgoing calls only. 

3.82 To provide a busy indication to the 
TMS remote scanner. 

4. CONNECTING CIRCUITS 

4.01 When this circuit is listed on a key­
sheet. the connecting information 

thereon is to be followed. 

(a) 756A PBX Line·. Link. and Marker 
Circuit - SD-65740-01. 

(b) 

(c) 

(d) 

756A PBX Alarm, Transfer, and Test 
Circuit - SD-66796-01. 

756A PBX Cabling Diagrams -
SD-65746-01. 

756A PBX Cordless Position Circuit'­
SD-65757-01. 

(e) Subscriber Line Circuit Arranged for 
Ground Signaling on the Ring 

Conductor - SD-25553-0l(typical). 

( f) 

( g) 

(h) 

Long Trunk Circuit - SD-66192-01 
(typical). 

SXS Toll Diverting Trunk Circuit -
SD-32067-01. 

Ringing Circuit - SD-81288-01. 

Power Supply Circuit - SD-81326-01. (i) 

(j) No. 556A Cord, Telephone, Dial, 
Battery, Buzzer and Ringing Circuit -

SD-65658-01. 

(k) No. 6o8A Auxiliary Signal, Fuse Alarm, 
Battery Cut-arr, and Miscellaneous 

Circuit - SD-66722-01. 

(1) Toll Subscribers Line Circuit -
SD-56501-01. 

(m) 756A Station Dial Transfer Controller 
Circuit - SD-66909-01. 

(n) 756A Auxiliary Position Circuit -
SD-66910-01. 

(o) 756A PBX Feature Cabling Diagram -
SD-66920-01. 

SECTION III 
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(p) Station Message Register Pulse and 
Surcharge Circuit - S0-5E021-0l. 

(q) Line or Trunk Access Circuit -
SD-lEO 45-01. 

(r) 552A, 5528, 5520, 552E, 605A, 607A, 
6078, or 608A Jack Circuit -

SD-65778-01. 

(s) 6080 Jack and Lamp Circuit -
SD-65997-01. 

(t) 608A or 608B Auxiliary Signal, Fuse 
Alarm, Batter¥ Cut-Off,and Miscellan­

eous Circuit - SD-66722-01. 

(u) 608D Auxiliary Signal, Fuse Alarm, 
Battery Cut-Off, and Miscellaneous 

Circuit - SD-67039-01. 

( v) Make Busy and Busy Display Circuit -
SD-5E029-0l. 

(w) Traffic Measuring System No. lA 
Remote Scanner and Encoder Circuit 

Portable Type - SD-3B200-0l. 

5, MANUFACTURING TESTING REQUIREMENTS 

5,01 The 2-way central office trunk shall 
be ~apable or performing all the 

service functions specified in this circuit 
description and of meeting all the require­
ments of the Circuit Requirements Table. 

6. TAKING EQUIPMENT OUT OF SERVICE 

6.01 When the make busy and busy display 
circuit is not provided, the central 

office trunk circuit can be taken out of 
service by removing the strap between 
terminals 18 and 28 on the unit terminal 
strip and connecting a strap between 
terminals 18 and 17. This busies the 
trunk toward the marker. To prevent in­
coming calls, the central office trunk 
should be made busy at the central office. 
6.02 When the make busy and busy display 

circuit is provided, the central office 
trunk may be taken out of service as follows: 
make sure that the central office trunk busy 
lamp (TRK BY lamp) in the make busy and busy 
display circuit is not lighted and operate 
key CO TRK. This busies the trunk toward 
the marker, thereby preventing outgoing 
trunk calls. To prevent incoming trunk 
calls, the central office trunk should be 
made busy at the central office. 

7, ALARM INFORMATION 

A. Fuse Alarm 

7.01 An operated fuse .'Implying thr· 2-way 
central office trunk circuit wl Ll re­

sult in a major alarm being trans::.i t.ted t·:· 
the plant service ct>nter tf ala"n1 ~:er.'Ung is 
provided and in any '.!li:."'e by a vir<u1 i. si gna.;. 
at the attendant po:;1.tion and in t'.e 1 J.a!'m 
transfer and test circuit. 
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SEcTION IV - REASONS FOR REISSUE 

D. Description of Changes 

D.1 Contact 2EBM of relay Nl is added per 
option XX to prevent audible ringing 

tone to the attendant position circuit when 
establishing flexible night connections. 
This change must be coordinated with Issue 
518 of SD-65746-0l. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3221-SHA-RQP 

D.2 Apply the application to prevent 
ringing pretrip for the l03A data 

set as well as for the other circuits men­
tioned in Circuit Note 116. 

D.3 Circuit Notes 104 and 116 1 App Pig. 1 1 

and the Sheet and Option Indexes are 
revised to reflect the change in this issue. 

SECTION IV 
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CIRCUIT DESCRIPTION 

CHANGES 

D. Descri2tion 

PBX SYSTEMS 
NO. 756A 

ATTENDANT TRUNK CIRCUIT 

of Chan~es 

D.l Option ZG is designated and rated Mfr. 

CD-65753-01 
ISSUE 80 

APPENDIX lD 
DWG ISSUE 19D 

Disc. 

D.2 Options ZH and ZI are added as Standard. 

D.3 Circuit Note 104 is revised to reflect Issue 

D. 4 Circuit Note 105 is added. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3221-WVS-RGP 

Printed in U.S.A. 
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CIRCUIT DESCRIPTION C0-65753-01 
ISSUE 80 

OWG ISSUE 180 

PBX SYSTEMS 
NO. 756A 

A'rl'ENDANT TRUNK CIRCUIT 
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1.01 When a PBX station or tie trunk 
dials o. the marker will complete this call 
on a trunk class basis which means that no 
junctor circuit is required for the call and 
only a single link path is completed from the 
calling line or tie trunk to the attendant 
trunk circuit. When the calling station or 
tie trunk loop is extended through '.:he link 
crosspoints to the attendant's trunk. that 
trunk functions to provide a holding ground 
for both the calling line or tie trunk hol1 
magnet and for the attendant trunk hold 
magnet. 

1.02 When the attendant trunk is seized 
by a cordless operation. a visual and audible 
siqnal is operated at the attendant's equip­
ment. The attendant operates the pickup key 
associated with the incoming lamp siqnal and 
connects the attendant's telephone to the 
attendant trunk. Once connected to the 
trunk. the attendant has the option of dis-
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connecting or of placing the attendant trunk 
on hold. If the call is a request for a 
central office or outside telephone number 
the attendant puts the hold condition on the 
attendant trunk. and the calling line remains 
off-hook. '!'he attendant disconnects from the 
attendant trunk and dials the desired outside 
telephone number over an idle 2-way co trunk. 
Raving reached the desired outside telephone. 
the attendant then dials the number of the 
PBX line. which is being held by the atten­
dant trunk, on the •in• end of the 2-wy co 
trunk, on a dial-back basis. The marker 
proceeds to set. up a link from the •in• enc! 
of the co trunk to the PBX station disregard­
ing the busy condition. The attendant trunk 
recoqnizes this double connection ancS 
responds by releasing. The connection is now 
complete from the calling PBX line through 
the 2-way Co trunk to the outaic!e telephone 
number. and the attendant trunk is reatorecS 
to normal. 

1.03 When the attendant trunk is aeizecS 
bv a cord switchboard operation. an audible 
ancS visual aiqnal is operated at the core! 
switchboard. The attendant plugs a station 
cord into the jack associated with the visual 
aiqnal and operates the talk key to connect 
the switchboard telephone circuit to the 
trunk. 

2.01 Thia circuit functions: 

(a) TO provide for terminating calls to 
the attendant, and to provide talkinq 
battery for the connection of the 
calling PBX line or trunk after the 
attendant disconnects. if desired. 

(b) To hold the connection under control 
of the calling PBX line or trunk after 
the attendant disconnects, if desired. 

(c) To release automatically when the 
calling line is dialed back from a 
2-way co trunk. 

(d) To provide for answering only incoming 
calls at a cord switchboard. 

(e) To provide supervision on incoming 
calls via dial repeating tie trunks. 

~~~lQH-11_-_Q~I~~Q_Q~§~BifIIQtl 

1L--l~QHII:m_tALL_1QI~L-Ql 

~L--§Ci~Y,~Qf_T.rYnk_1QP!i2D§_a~-~n~_Xl 

1.01 When the callin~ line or tie trunk 
dials o, the marker is signaled to set up a 
connection from the calling line or tie trunk 
t~ the attP.ndant trunk over a link. When the 
S~TA relay in the marker operates, it grounds 
one of the ITOS throuqh 07 leads toward the 
attendant trunk circuit. This qround is 
carried back to the line, link, and marker 

2 

circuit where it operates the trunk hold 
magnet (TRM) of the attendant trunk. The 
trunk hold magnet operated closes the cross­
points which extend the loop of the calling 
line or trunk to relay A. The loop operates 
relay A which: (a) operates relay B; (b) 
closes a circuit from lead FF of the power 
plant to lamp SL which flashes at 120 IPM; 
(c) with z option, operates relay NC in the 
attendant core! switchboard; (d) with. R 
option. prepares a path to operate rel,., RV; 
(e) extends ground over lead TU(AT-A) toward 
the TMS remote scanner. · 

1.02 Relay B operated: 

(a) Bridqes the contacts of relay AC in 
both the T and R leads to keep relay A 
operated when relay AC operates. 

(b) completes a path for rinqlnq tone from 
capacitor RT to the rinq side of the 
trunk for audible rinqing tone. 

(c) connects ground to one of the ITOO 
through 02 and ITOS throuqh 07 leads 
to make the trunk busy to the marker. 

(cS) Closes machine rinqinq from lead R1 
throuqh break contacts on relays ON 
and HD to lead BZ to operate the 
audible signal in the attendant 
equipment. 

(e) Prepares a locking path for relays ON 
and RD. 

(f) connects ground to lead RM to hold the 
trunk hold magnet TRM. 

(g) operates relay SL (relay SL is con­
nected as a 100-ohm holding ground to 
lead s which holds the hold magnet of 
the calling line or trunk operated 
after the marker releases) • 

1.03 The attendant, in resp<>nse to an 
audible signal and flashing SL lamp, operates 
the pickup key associated with the trunk. 
The pickup key operated connects ground to 
lead ACA to operate relay AC. Relay AC will 
remain operated as long as the pickup key is 
operated. Relay AC operated: (a) connects 
the attendant equipment to the trunk via 
leads TT and TR; (bl with s option, prepares 
a path to operate relay SP in the attendant 
equipment; (c) prepares a path to operate 
relay HD; (c!) connects grouncS to leacSs o and 
TR- toward the marker; (e) operates relay ON; 
(fl with R option, operates relay RV to give 
reverse battery supervision on calls from 
dial tie trunks. 

1. Oil Relay ON operated: (a) locks 
operated to ground through its own contacts 
and under control of relays HD and B: (h) 
opens the tone path from the RT capacitor to 
the rina of the trunk; (c) onens the 01 ,,...J 
to silence thP au1ible signal at th,.. , ~~11 
dant•s equipment; (d) transfr>rR lamr· :;i f r·ncr. 
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120 IPM to steady battery; and (e) removes 
ground from lead TU(AT-A) to the TMS remote 
scanner. 'ftle calling station and the atten­
dant are now connected. and transmission 
battery for the calling party is from the A 
relay. 

1.05 If it is desired to place a hold 
condition on an attendant trunk. the atten­
dant must momentarily operate the hold key in 
the attendant equipment prior to releasinq 
the pickup key. The hold key operated 
operates relay H in the attendant equipment 
which grounds lead HD to operate relay HD 
throuqh relay AC operated. Relay HD 
operated: 

(a) with s option. operates relay SP in 
the attendant's equipment. 

(b) With R option. operates relay D. 

(c) Releases relay ON. 

(d) Opens one of the operating paths of 
relay B. 

(el Prepares a path to operate relay TN 
over lead KO from the marker. 

(fl Prepares a lockinq path 
remain locked to the 
contacts of relay TN 
relay AC releases. 

for itself to 
sleeve throuqh 

normal after 

(qi Transfers the busy qround on one of 
leads ITOO through 02 from relay B to 
relay HO. 

(hi Transfers the SL lamp from steady 
battery to 30 IPM to indicate ~ hold­
inq condition. 

(ii Opens lead R1 or BZ to prevent. 
reoperation of the audible signal at 
the attendant equipment when relay ON 
releases. 

Cil Opens the tone lead to the rinq side 
of the trunk. 

1.06 With s option. relay SP operated in 
the attendant equipment locks operated to 
qround over lead SP and holds relay HO 
operated until relay AC releases. 

1.07 With R option. relay D holds relay 
HD operated until relay AC releases. 

1.08 'The attendant operates the release 
key which mechanically releases the pickup 
key. The pickup key released in turn 
releases relay AC. Relay AC released: (a) 
removes qround from leads U- and TR-; (b) 
with s option. releases relay SP in the 
attendant's equipment: (c) with R option. 
releases relay D; (di transfers relay HO from 
an operatinq path to a holdinq path to the 
sleeve lead; and (el di~connects thP atten­
d~nt equipment via leads TT and TR from the 

trunk and leaves the 
to relay A. Relay ON 
locking path for relay 
later time. 

calling line connected 
released prepares a 

TN which operates at a 

1.09 With the hold condition established 
on an incoming call. relays A. B. HD. SL. and 
if R option is furnished. relay RV is 
operated in the attendant tr~nk circuit. To 
re-enter the trunk the attendant again 
operates the pickup key. and relay AC 
operates as described in 1.03 and 1.04. 
Relay AC operated bridges the attendant tele­
phone set on to the T and R leads over leads 
TT and RT for a talking path. Relay AC 
operated releases relay HO. Relay HD 
released: (a) operates relay ON from ground 
through operated relay AC; (b) transfers 
lamps SL from 30 IPM to 120 IPM; and (c) 
disconnects the holding of relay RV. Relay 
ON operates to transfer lamps SL from 120 IPM 
to steady battery. 

i~--IHI~B~~~IQH 

~£--~!ll_lnt!,~1;t1~ 

2.01 If a station dials: (a) an unas-
signed station; (b) a trunk code 8 which is 
not equipped; (c) a n>stricted staUon; (dJ a 
restricted dial repP.ating tie trunk which 
is denied access to 2-diqit codes beginning 
with 8 and 1- or :.>-rHgit codes beginninq with 
9; (e) a rPstrictP~ station or a restricteil 
dial rePf'.H.inq tie trunk 1-·hich is denied 
dccess to 1- or 2- di4it codes beqinninq with 
9 but which is allowed access to codes 
beginninq with code 8; (f) a register times 
out or a permanent signal condition exists, 
the marker will direct the call to an atten­
dant trunk circuit over a link. When the 
SMTA relay in the marker operates. ground is 
connected to one of the ITOO through 02 leads 
causing relay TN to operate. Relay TN 
operated (al prepares a path to flash lamps 
TL, and (b) grounds lead HM to operate the 
attendant trunk hold magnet THM in the line. 
link. and marker circuit. With the trunk 
hold maqnet operated the loop is extended to 
operate relay A. and the trunk functions a~; 
described in 1.01 and 1.02 except that lamp 
TL flashes at 120 IPM and relay TN locks 
operated under control of relays B and ON. 

2.02 The attendant. in response to an 
audible signal and flashing SL and TL lamps, 
operates the pickup key associated with the 
trunk. Relays AC and ON operate as described 
in 1.03 and 1.04 except that relay ON trans­
fers the ring of the trunk from ringing tone 
through capacitor RT to low tone th1ough 
capacitor TN and opens the locking path of 
relay TN which starts to release. During th~ 
interval in which relay ON is operated atd 
hefore relay TN rE>leases, the low tone hearJ 
hy th .. att':'n:iant is ,1 signal to the attendant 
that t.his is <'thPr t h'1n a :Hal call. Tn~ 
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low tone is removed when relay TN releases. 
Relay TN released extin<JUishes lamp TL. 

2. 03 Holdi•lCJ an intercepted call is the 
same as described in 1. 05 throuqh 1. 08. 

2.0• Re-entering a hold intercepted call 
is the same as described in 1.0CJ. 

3.01 When the attendant originates a call 
ocrer the attendant trunk circuit, an idle 
trunk is selected from the lamp indication. 
'nle attendant operates a pickup key in the 
attendant equipment associated with the idle 
trunk. The pickup key operated grounds lead 
ACA to_pperate relay AC. Relay AC operated: 
(a) operates relay ON; (b) prepares a path to 
operate relay OUT through relay B normal when 
the marker operates the trunk hold maqnet; 
(c) connects the attendant's equipment to the 
trunk circuit via leads TT and TR; (d) 
prepares a path to operate relay HD; and (e) 
qrounds leads u- and TR- to the line, link, 
and marker circuit as a signal to connect the 
attendant trunk to a register via a link. 

3. 02 Relay ON operated: (a) connects 
battery to lead SL- to light the SL lamps 
steadily: (b) connects ground to one of leads 
rroo through 02 to make the trunk busy to 
the marker on subsequent calla; (c) opens the 
BZ lead to prevent the audible siqnal from 
sounding; and (d) opens the audible ringing 
lead to the ring side of the trunk. 

3.03 In the process of connecting the 
trunk to a register, relay SMTA in the marker 
qrounds one of leads ITOS through 07 to 
operate the trunk hold magnet TRM, relay OUT, 
and extends ground over lead TU(AT-) toward 
the TMS remote scanner. Relay OUT operated: 
(a) connects the sleeve lead to the HM lead 
so that the sleeve holding ground furnished 
bv the register will hold the attendant trunk 
hold magnet operated after. the marker removes 
qround from one of the IT05 through 07 leads; 
(b) locks operated to the sleeve qround: (c) 
connects battery to lamps SL in place of 
relav ON; and (d) opens the T and R leads to 
relay A to prevent its operation. 

3.0Q The attendant now hears PBX dial 
tone from the register and can dial the 
desired PBX station line. The marker will 
s2t up a, connection to the line on a junctor 
class basis. When finally connected the 
iunctor will supply holding ground on the 
sleeve and supply transmission battery to the 
called station. 

4 

DL~att~~AD!;_H2lat_J;A11 

3.0~ To hold an attendant originated 
call, the attendant operates the hold key, in 
turn operating relays H and HD as described 
in 3.01 through 3.04. In addition, relay HD 
connects a short circuit across the T and R 
leads of the trunk to hold the junctor when 
relay AC releases and also prepares a path to 
lock to lead HM when relay AC releases. Lead 
HM is connected to the sleeve lead by L·elay 
OUT which is grounded via the link by the 
junctor. 

3.06 The attendant operates the release 
key which mechanically releases the pickup 
key, in turn releasing relay AC. Relay AC 
released transfers the tip and ring from the 
attendant telephone circuit to the short 
prepared by relays OUT and HD operated. This 
short circuit is extended to the junctor or 
tie trunk to which the attendant trunk is 
connected. Under control of this short, the 
connecting circuit supplies holding ground on 
the sleeve to hold the attendant trunk hold 
magnet in the line, link, and marker circuit 
and relay HD over lead HM which is connected 
to the sleeve through relay OUT operated. 

3.07 With the hold condition established 
on a call originated by the attendant, relays 
HD and OUT are operated in the trunk. To 
re-enter the trunk, the attendant operates 
the pickup key associated wi.th the trunk to 
operate relay AC as described in 3.01 through 
J.o•. Relay AC operated (a) transfers the 
trWlk T and R leads from the holdfng short 
formed by relays HD and OUT to the attendant 
equipment via leads TT and RT, and (b) 
releases relay HD. Relay HD released 
operates relay ON .and transfers lamp SL from 
30 IPM to 120 IPM. Relay ON operated trans­
fers lamp SL from 120 IPM to steady battery. 

3.08 When the attendant depresses the 
pickup key associated with an idle trunk, a 
dial tone connection will be established as 
explained in 3.01 through 3.0Q. Should the 
attendant depress the hold key, the H relay 
in the attendant circuit and the HD relay in 
the trunk circuit will operate as explained 
in 1.05 through 1.08. With J option, relay 
HD in operating will place the c diode in 
series with make contacts of the OUT relay 
and its own make contact across the tip and 
ring of the line as a holding bridge. Since 
this connection is to a DP register there 
will be battery on the ring side and ground 
on the tip. When the attendant releases from 
the circuit the polarity of the c diode will 
prevent current flow, releasing the L relay 
in the register circuit which will function 
to restore both circuits to normal. 
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la_._ At1;1n4ant; Bal4LC&ll..bfs:z~AllG-2illl 
ADIWlrl .. 

3.09 When the attendant depress• the 
pickup key of an idle trunk and receives dial 
tone as explained in 3.01 through 3.0•, the 
desired line may be called. After dialing, 
the marker will set up the call on a junctor 
type ba.•l•. While the called station ls 
on-hook there le qroand on the tip and 
battery oft. the ring fro• the junctor circuit. 
Sho'1ld . the attenc!ant place the trunk an hold 
and release .from the connection. the c diode 
will preY8nt current flow causing the A relay 
in the junctor .to releaae which will function 
to restore ~th circuits to normal. 

L._..m~m 

a ... __ ~s1-Eutx_l211~mm~t1_fix1L.ilm<21&ing 
~l 

•.01 If the calling party disconnects 
before the attendant and the hold condition 
has not been eatabllahed, no circuit action 
occurs in the trunk circuit because an induc­
tor in the attendant equls-nt ls connected 
across leads TT and. TR to hold relay A 
operated. 

•.02 If the attendant disconnects first 
and the hold condition ha• not been estab­
lished. relay AC releas• when the pickup key 
is released by operating the release key. 
Relay AC releasing (a) operate• relay HD". and 
(b} releases relay RV which reverses battery 
and ground to give disconnect supervision on 
a tie trunk. 

•.03 Relay HD i• forced operated on dis­
connect to insure that the trunk Will respond 
to "kick off" if the attendant fails to 
operate the hold key before disconnecting on 
calls where dialing back from a 2-way central 
off ice trunk is required. Relay HD operated: 
(at transfers the ground on one of the ITOO 
through 02 leads from relay B to relay HD; 
(b} opens the BZ lead to keep the AND audible 
signal from sounding when relay ON releases; 
(c) connects 30 IPM to the SL lamps; (di 
ooens the tone lead to the ring of the trunk 
to prevent sending tone to the calling party 
when relay ON releases: (e) opens the 'ft. lamp 
lead; (f) prepares its own locking circuit 
under control of relay B; and (g) releases 
relay ON. 

•.O• When the calling party disconnects 
after the attendant has disconnected, the 
loop is opened and relay A releases in turn 
releasing relay B. Slow-release relay B (a) 
apens the sleeve lead to releaae relay SL and 
re1110vee the 100-ohm holding ground froa the 
sleeve to release the calling line hold 
magnet, (b) releases relay HD, (c) removes 

qround from lead HM to release the trunk hold 
maqnet. (d) removes ground from lead IT05 
throuqh 07, and (e) remove• qround from lead 
TU(AT-) to the TMS remote scanner. Relay RD 
releases to extinguish the SL lamp and remove 
qround from one of the ITOO through 02 leads 
to remove the busy condition on the trunk. 

•.OS If the called party disconnects 
first on a call ori9inated by the attendant, 
no circuit action takes place in the trunk 
because the junctor circuit ori9inatinq end 
is being held under control of the attendant 
telephone circuit which la bridC)94 across the 
T and R leads over leads T'1' and RT through 
make contacts of AC. When the attendant 
disconnects by restoring· the pickup key, 
qround is removed from lead ACA and relay AC 
releases. Relay AC released. releases relay 
ON and relay 00'1' is held locked up to the 
sleeve. Relay AC released re110ves the loop 
from the A relay in the connected junctor 
circuit which ls a signal to the junctor to 
release. When the junctor releases, sleeve 
ground is removed and relay OUT releases. 
The trunk hold maqnet is also released. 
Relay OUT released removes qround from the IT 
leads to remove the busy condition from the 
trunk. Relay OUT released also removes bat­
tery from lead SL to extinguish the lamp at 
the attendant position. 

5.01 If a PBX line which needs to be 
connected to a co subscriber is routed to an 
attendant trunk circuit either by that line 
dialing O or by a restricted line attemptinq 
to dial 9, the attendant must ascertain the 
identity of the callinq line as well as the 
outside telephone number desired. When the 
attendant has the necessary information, the 
attendant places a hold condition on the 
attendant trunk. The attendant now selects 
an idlel 2-way co trunk and dials the desired 
outside telephone nwnber. When the called co 
line answers, the attendant informs the party 
of the call and asks them to wait. The 
attendant then puts a hold on the 2-way co 
trunk (central office end) and receives PBX 
dial tone from the PBX end of the 2-way co 
trunk. After operatinq the dial-back key 
momentarily, the attendant proceeds to dial 
the number of the PBX line that requested the 
outside connection. 

s.02 The marker proceeds to set up a 
connection from the PBX end of the 2-way co 
trunk to the callinq PBX line, and in 
response to the dial-back key operation, will 
set up this connection diereqarding the busy 
condition of the line beinq held on the 
attendant trunk. 

5.03 The camp-on relay in the mar~er 
connects ground to the sleeve lead of the 
calling line, and this 9roand via the link 
shuts cown relay SL. Relay SL released 
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complec. s t.he path ·; ia lead KO to operate 
r@hy 11· !rm qround in the marker frOlll the 
no-test relay. Relay TN operated locks 
operated and releases relay B. Relay 9 
re1eaeed releases the trunk hold magnet and 
relay TR. Relay TN released releases relay 
HD and removes ground from lead TU(AT-) to 
the TMS remote scanner. When the trunk hold 
18gnet released, the loop to relay A was 
opened which caused relay A to release. With 
relays A.and HD released, the SL lamp is 
extlnqaiahed. 'l'he attendant trunk now is 
releaeed and restored to normal. 

6.01 If the PBX la used for intercommunl­
. ·itinq purposes only, the attendant trunks 
are used only as holding trunks for calls to 
unassigned numbers or permanent signal calls. 

6.02 Seizure of the attendant trunk for 
this condition is as described in 2.01 except 
that x option provides busy tone instead of 
audible ringinq tone to the ring of the 
trunk. 

2L __ QEEBA%lQH_~B-~QBD-~lltlllQ&BQ_Il..QB_& 
QfTIQHl 

AL--~~i~riL.2f_IxYnk 

7.01 seizure of the trunk when a cord 
switchboard is provided is the same as 
described in 1.01, 1.02, and 2.01 except that 
a call originated by dialing o results in a 
120-IPM flashing busy lamp at the cord 
switchboard. A call which is intercepted 
results in both the busy and trunk lamps 
flashing at 120 IPM at the cord switchboard. 

7.02 No provision is made for the atten­
dant to originate calls over the attendant 
trunk from the cord switchboard. 

7.03 The attendant, in response to the 
flashing busy lamp, inserts a station cord 
into the attendant trunk jack. A make con­
tact on the tip jack spring closes ground 
over a lead to operate relay OUT. 

7.0, Relay OUT transfers the trunk T and 
R leads from the winding of relay A to the 
s~itchboard. Relay A releases. 

7.05 Relay OUT operated also operates 
relay ON and transfers the busy laap lead BL 
from 120-IPM flashing battery to solid bat­
tery, resultinq in a steadily llqhted busy 
lamp. 

7.06 T option causes the trunk to return 
supervision when answerinq a tie trunk. 

~.· 

7.07 Relay ON operated (a) opena the A or 
NA lead to silence the audible aiCJllal and 
cloae a circuit in order to hold itself 
independent of relay OUT, and (b) removes 
ground from lead TU(AT-A) to the TMS remote 
scanner. 

7.08 The attendant responds to the fla·~­
ing busy and trunk lamp siCJDal by inser~~nq a 
trunk cord into the attendant trunk jack. 
Circuit action is as described in the preced­
ing paragraphs except that in addition to 
relay A releasing, relay TN is also released 
when relay ON operates. Relay Tit released 
removes flashing battery from lead TL or L, 
resulting in a dark trunk lamp. The busy 
lamp remains steadily lighted from the solid 
battery through contacts of relay otrr 

·operated • 

~&--Dia~~1211 

7.09 If the calling line or trunk discon­
nects before the attendant removes the plug 
from the trunk jack, no circuit action occurs 
in the trunk because relay OUT is still held 
frOlll the operated jack spring qround. 

7.10 If the attendant removes the pluq 
from the trunk jack before the calling party 
disconnects, relay otrr will release returninq 
the tip and ring of the trunk to the windinq 
of relay A. Relay A reoperates to continue 
holding slow-release relay B. 

7.11 Relay B held operated holds the 
trunk and calling line hold ... gnets operated. 
Relay ON holds the busy lamp steadily lighted 
and the audible signal silenced. 

8.01 When a 6-button key telephone set is 
used as an attendant equipment, the attendant 
trunk circuit functions as described in 1.01 
through 5.0J with the following exceptions: 

(a) The line lamp (L) in the 6-button set 
serves the same purpose as does the 
station lamp (SL). 

(b) on a dial o or intercepted call, relay 
A furnishes transmission battery for 
the 6-batton set. 

(c) On intercepted calls there will be no 
trunk lamp (TL) and only the burst of 
tone will identify the call. 

(d) On an attendant oriqlnated call the 
junctor furnishes the transmission 
battery for the 6-button set. 

(e) There is no release key on the 6-
button set but a switchhook contact 
will open the circuit to the AC relay 
causing it to release when the handset 
la replaced. 
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9.01 When the attendant's operation of a 
756A PBX is.transferred to a 6-button key 
telephone set, i:he cOlllllOll ringer continues to 
rin9 on calls over central office and atten­
dant trunks which do not appear on the 
6-button key telephone set. 

9.02 To prevent this, option N 
which provides for each buzzer (BZ) 
be ·separate and to connect to relay 
in the cordless position circuit. 

is added 
lead to 
contacts 

9.03 Straps are added across the make and 
break contacts of each BZ lead associated 
with a trunk appearance on the 6-button key 
telephone set. When the operations are 
transferred. the added relays in the cordless 
~sition circuit operate and the BZ leads not 
strapped are opened. Only those strapped Bi 
leads will cause the conunon ringer to 
operate. 

9.0• When direct station selection is 
provided for the attendant. option M is 
required in the attendant trunk circuit. 

9.05 Relay AC operated opens lead HL to 
prevent the operation of relay H in the 
cordless pasition circuit when any of the 
keys in the direct station selection set are 
operated. 

1~~--~lQH_Qt_~~Y§I_atfQ_DY§X_Ql§ELAI 
CBCYU: 

~L __ at~ADt:-I~nk_E!X-~2DDAl 

10.01 With the attendant trunk key (ATND 
TRK) normal in the make busy and busy display 
circuit, the attendant trunk busy lamp (ATND 
TRK) will light (a) when the marker, in 
placing a busy test on the attendant trunk 
for either an attendant originated trunk call 
or an incominq attendant trunk call, applies 
resistance ground to the assooiated ITOS 
throuqh 07 lead in the line. link, and marker 
circuit, or (b) when the marker. in selectinq 
the attendant trunk for an intercepted call, 
applies direct qround to the associated HM 
lead by operatinq relay TN in the attendant 
trunk circuit. In either case, the lighting 
of lamp ATND TRK indicates that the attendant 
trunk has been called on by the marker 
throuqh normal operations. 

10.02 If it is desired to place the 
attendant trunk in a busy condition, key ATND 
TRK is operated. The ATNt> TRK key operated 
ooerates relay B in the attendant trunk 
circuit. Relay B operated, grounds the asso­
ciated ITOO through 02 and HMO through 2 
leads to the line, link, and marker circuit. 
The qround applied to lead RM by the opera­
tion of relay B: (a) operates the trunk hold 
naqnet (THM) in the •rlcer clrcoit:; (bJ makes 
the attendant trunk busy to the ~~rker for 
incominq calla; (c) makes the trunk inaccess-

ible to the attendant for an attendant ori­
ginated call; and (d) lights lamp ATND TRK in 
the make busy and busy display circuit. The 
ground applied to the associated ITOO through 
02 lead makes i:be attendant trunks busy to 
the marker for intercepted calls. 

§ls:Il2B-lll-=-BlllBl~1-11Ata 

l& __ t.!QB~lHg_Ll~ll§ 

a~--Linn 

1.01 The maximum external circuit loop 
for relay A is 2370 oh1118; minimum insulation 
resistance is 20.000 ohms. 

D&--~2ltlg~L!m1tl 

1.02 •5-52 volts de 

1& __ tuH~IQI!6L_a1§~Hatl2H§ 

2.01 Btlul 
DESIGNATION B LOCATIO_N __ F.U.~C:,!_!~ONAL MEP.NIN!,--

A 2A9 Line 

AC 2E9 Attendant 
Connector 

B 2G• Slow-Release Guard 

HD 2Ell Hold 

ON 2B2 Off-N01 mal 

Otrr 2C2 Outgoing Call 
....... ~ ... ---------SL 2E2 sleeve 

TN 2Ffl Tone 

J& __ rYH~IIQH§ 
3.01 To recognize seizure by the calling 

line or tie trunk and to supply holding 
qround for the calling line or the trunk hold 
maqnet under control of the calling party. 

3.02 To make itself busy to the marker or 
subsequent calls. 

3.03 To supply holding ground for the 
attendant trunk hold maqnet under control of 
the calling party. 

3.0• To cause an audible and vusual sign­
al to sound at the attendant position as ;1 

signal that the trunk has been seized. 

3.05 To provide a means for the attendant 
to connect the cordless position circuit to 
the trunk. 

3.06 To silence the audible signal ind 
chanqe the visual signal from a fast flash to 
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a steadily liqhted lamp when the attendant is 
connected to the trunk. 

. 3.07 TO signal the attendant with a short 
spurt of tone and a distinctive lamp siqnal 
if the call is other than a dial o call from 
a callinq line or the trunk. 

3.0B To supply audible rinqinq tone to 
the cal1inq party until the attendant 
answers. 

3.09 To remove the audible rinqinq tone 
when the attendant answers. 

3.10 To supply transmission battery to 
the callinq party. 

3.11 To supervise the connection and 
recoqnize whether the calling party discon­
nects when the attendant is not connected and 
no hold has been established. and to signal 
this disconnection to the attendant. 

3.12 To hold the connection at the dis­
cretion of the attendant after disconnect and 
to aiqnal this hold condition to the 
attendant. 

3.13 To release itself (kick off) and 
extinquish the trunk lamp when the attendant 
dials back over a 2-way co trunk to complete 
a call from an outside line to the line 
initiatinq the request on the attendant 
trunk. 

3.1• To enable the attendant to oriqinate 
a call to a PBX line and to hold this line 
after the connection is established, if 
desired. 

3.15 To return to normal when both the 
callinq line and PBX attendant have discon­
nected, and to free the calling line. 

3.16 To hold itself busy as long as 
either the callinq party remains off-hook or 
the attendant remains connected. 

3.17 To provide for operation with a cord 
switchboard. 

3.18 ro disconnect if the attendant 
places a call on hold and releases from the 
circuit before dialing (J option). 

3.19 To disconnect if the attendant dials 
an extension and places the call on bold but 
releases before called party answers (J 
aption). 

3.20 To provide for being made busy by 
the make busy and busy display circuit. 

3.21 To provide for a busy indication to 
the make busy and bosy display circuit. 

3. 22 To provide for Gperation with the 
traffic measurement system No. 1A remote 
scanner. 

!L __ CQHli~Ilmi-~lB~Ill?i 

•.01 When this circuit is shown on a key­
sheet, the connecting information thereon is 
to be followed. 

•.02 This circuit connects with the fol­
lowing circuits: 

(a) Attendant Modular Console and Positf"'1 
cordless Positions Circul~ 
SD-65757-01 

(b) cordless Position Circuit 
SD-65751-01 

(c) Line. Link, and Marker Circuit 
SD-657' 1-01 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

(j) 

(k) 

(1) 

Alarm, Transfer, and Teat Circuit 
SD-657'3-01 

Power supply Circuit - SD-81288-01 

Busy Verification Auxiliary Trunk 
Circuit - SD-66911-01 

Traffic Meaaureaent system No. 1A 
Remote scanner and Encoder circuit -
Portable Type - SD-3B200-01 

Make Busy and Busy Dia play 
Circuit - SD-5£029-01 

552A, 522B, 552D, 552E, 605A. 607A, 
607B. or 608A Jack Circuit 
SD-65778-01 

608A Auxiliary Siqnal. 
Battery cutoff and 
circuit - SD-66722-01 

6080 Jack 
S0-65997-01 

and Lamp 

6080 Auxiliary siqnal. 
Battery cutoff and 
Circuit - S0-67039-01 

Fuse Alarm. 
Miscellaneous 

Circuit 

Fuse Alarm. 
Miscellaneous 

5.01 The attendant trunks shall be cap­
able of performing all the service functions 
listed herein, and meeting the requirements 
shown in the circuit Requirement table. 

6.01 An operated fuse supplying an atten­
dant trunk will cause a major alarm to be 
tranallitted to the plant eervice center if 
alar• aen4ing ia pro•ided. and in any case, 
it will produce a visual signal at the 
attendant position and in the alarm transfer 
and test circuit. 

6.02 TO silence the alarm and ertinquish 
the alara lamp, replace the operated fuse. 
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.. 
7.01 In order to Mke an attendant trunk 

busy it h neceeeary to groan4 the I'l' leade 
toward . the line, link, and marker circuit. 
'l'hie can be accG111pliehe4 ae follows: Aecer­
tain that no •lect •gnet ie operated. then 
inealate 11M of relay B and block relay B 
operated. 

BELL 'l'BLEPllORI LABORATORIES, IICORPORA'l'ED 

DEP'l' 3221-WVB-RGP 

§~~!Q!_!Y_:_!!~Q!§_!'Q~-~!§§Y! 

P~--!?!!£!!2S!22_2!-~h!2i!! 

D.l Option ZE is desiqnated and rated Mfr 
Disc. 

D.2 Option ZF le ac!ded .. Stanclard. 

o. 3 Options ZE and ZF are added to the 
Option Index. 

o.• Circuit Note 10• is 
reflect Issue 18D. 

reviee4 to 

__ ./ _____ 

Printed in u.s.A. Paqe o 
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CIRCUIT DES'JRIPTIOI! CD-65754-01 

ISSUE-3D 
APPfilIDIX lD 

DWG ISSUE 6D ·. 

PBX SYSTEMS 
NO. 75QA 

BUSY TONE TRUNK CIRCUIT 

CHANGES 

D. Description of Changes 

D.l On sheet 2, the connections for the 
make busy and busy display circuit 

are shown in the line, link, and marker 
circuit. · 

F. Changes in CD Sections 

F.l Under TABLE OF CONTENTS, SECTION II -
DETAILED DESCRIPTION, add: 

3. FUNCTION OF BUSY TONE TRUNK WITH MAKE 
BUSY AND BUSY DISPLAY CIRCUIT 

3.1 Busy Tone Trunk Key Normal 
3.2 Busy Tone Trunk Made Busy ... 
F.2 In SECTION II - DETAILED DESCRIPTION, 

add: 

3. FUNCTION OF BUSY TONE TRUNK WITH MAKE 
BUSY AND BUSY DISPLAY CIRCUIT 

3.1 Busy Tone Trunk Key Normal 

3.2 Busy Tone Tr!nk Made Busy 

If it is desired to p~ace the b~ 
tone trunk in a busy condition, key B'r~i~ 
the make busy and busy display circuit 18· 
operated. Key BT operated, grounds lead· 
HM in the line, link, and marker circuit./ 
Grounding lead HM in the marker circuit: 

(a) Operates the trunk hold magnet THM 
in the marker circuit. 

{b} Makes the. busy tone trunk busy to 
the marker. 

(c) Lights lamp BT in the make busy and 
. busy display circuit. The lighting 

of lamp BT indicates that the busy tone 
trunk has been made gusy. 

Under this condition, the marker 
directs the register to furnish the busy 
tone to the calling station on subsequent 

~ ~j 

With the busy tone. trunk key (BT key) 
normal in the make busy and busy display 
circuit, the busy tone trunk lamp (BT lamp) 
will light when the marker, in placing a 
busy test on the busy tone trunk, applies 

busy connections. _,_---.______. 

a resistance ground to lead HM in the line, 
link, and marker circuit. The lighting 
of lamp BT indicates that the busy tone 
trunk has been called on by the marker 
under normal operations. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 2120HW-JJM-WHK} 
DEPT 5337-WHK 

3.3 

--- -- · .. ._... --------
In SECTION III - REFERENCE DATA, 
3. CONNEC'MNG CIRCUITS, add: 

Make Busy and Busy Display Circuit -
SD-5E029-0l. 

Printed in U.S.A. 

TCI Library  www.telephonecollectors.info 



TCI Library  www.telephonecollectors.info 



CIRCUIT DESCRIPTION 

PBX SYSTEMS 
NO. 756A 

CD-65754-01 
Issue 3-D 

Dwg. Issue 5-D 

BUSY TONE TRUNK CIRCUIT 

TABLE OF CONTENTS 

SECTION I - GENERAL DESCRIPTION 

1. GENERAL METHOD OF OPERATION 

2. GENERAL FUNCTIONS 

SECTION II - DETAILED DESCRIPTION 

1. SEIZURE OF BUSY TONE TRUNK 

1.1 Operation of A Relay and Holding 
Cross Points 

1.2 Returning Tone to Calling Line 

2. RELEASE OF BUSY TONE TRUNK 

SECTION III - REFERENCE DATA 

l. WORKING LIMITS 

Ll 
l.~ 

2. 

Line1;1 
Voltage Limits 
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3. CONNECTING CIRCUITS 
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6. ALARM INFORMATION 

6.1 Fuse Alarm 

SECTION IV - REASONS FOR REISSUE 
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2 

2 

2 

2 

SECTION I - GENERAL DESCRIPTION 

1. GENERAL METHOD OF OPERATION 

1.1 When a PBX line or trunk originates a 
call to another PBX line or trunk, and 

the called line or trunk is found busy, the 
marker will then route the call to this 
Busy Tone Trunk Circuit. Routing the· call 
to the Busy Tone Trunk permits release of 
the Register to handle subsequent calls in­
stead of being held to return tone to the 
calling line. 

2. GENERAL FUNCTIONS 

2.1 When the Busy Torie' Trunk is seized, it 
provides a ground to hold the cross­

points under control of the calling station 
loop. 

SECTION II - DETAILED DESCRIPTION 

l~ 

1.1 

SEIZURE OF BUSY TONE TRUNK 

Operation of A Relay and Holding Croa~ 
points 

When a PBX line or trunk other than a 
2 WAY co. Trunk originates a call to another 
PBX line or trunk which is found busy by the 
Marker, the Mark~r.w~ll f\1"~~4~~' ~-bJJah 
a connection between·t.1;; \oicu . ..1. ... ue, .1.ine c~-- -
trunk and the Busy Tone T~k. The A relay 
operates from the calling ,line loop via the 
link crosspoints. Without "W" option relay 
A operated, closes ground from 100 ohm re­
sistor A over the link sleeve to hold the 
originating line hold magnet, and provides 
direct ground to the Busy Tone Trunk hold 
magnet HM in the Line Link & Marker Circuit. 
With "W" option relay A operated operates 
relay RA which connects ground from resis-
tor A (100 ohms) over the link sleeve to 
hold the originating line hold magnet and 
provides direct ground to the Busy Tone 
Trunk Hold magnet HM in the line link and 
marker circuit. 

Relay RA is slow release to prevent 
releasing of the connection should the 
calling line continue to dial. 

1.2 Returning Tone to Calling Line 

The tone Generator in the Power Supply 
Circuit supplies Busy Tone over lead Bl' to 
condenser A or this trunk. Busy Tone is ex­
tended through condenser A to the Ring Con­
ductor or the trunk. 

Printed in U. S. A. Page 1 
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2. RELEASE OF BUSY TONE TRUNK 

2.1 Release of Relay A and Restore to 
Normal 

When the calling line goes "on-hook" 
in response to the busy tone s1~rnal, the 
originating station loop i& oper.ed and re­
lay A releases. Without "W" option relay A 
released removes the 100 ohm locking ground 
from the link sleeve to release the Line 
Hold Magnet of the calling line in the Line 
Link and Marker Circuit, and removes direct 
ground from the Busy Tone Trunk hold magnet 
in the Line Link and Mark'!l' Circuit. 

With "W" option relay A released 
causes relay RA to release which removes 
the 100 ohm locking ground from the link 
sleeve to release the Line Hold Magnet of 
the calling line and removes direct ground 
from the Busy Tone Trunk hold magnet. 

SECTION III - REFERENCE DATA 

1. WORKING LIMITS 

1.1 Maximum external circuit loop is 2370 
oh:.1s. 

1.2 Voltage Limits are 45 to 52 Volts. 

2. FUNCTIONS 

2.1 To respond to a seizure and provide a 
holding ground for the calling station 

Line Hold Magnet and the Busy Tone Trunk 
Bold Magnet. 

2.2 To extend busy tone to the calling 
line. 

2.3 To cause release or calling line hold 
magnet and Busy Tone Trunk Hold Magnet 

when calling line goes "On Hook", and to 
return to nonnal. 

3. CONNECTING CIRCUITS 

When this circuit is listed on a key­
aheet, the following connecting information 
ia to be followed. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DBPT. 221'2 -WVS-RDll-AP 

Page 2 
2 Pagea 

3.2 

Line Link and Marker Circuit -
SD-65741-01. 

Power Supply Circuit - SD-81296-01 or 
SD-81297-01. 

4. MANUFACTURING TEST INFORMATION 

4.1 The .Busy Tone Trunk shall be capable 
of performing all the service func­

tions specified in this circuit description, 
and meeting all the requirements of the 
Circuit Requirement tables. 

5. TAKING EQUIPMENT OUT OF SERVICE 

5.1 In order to take a Busy Tone Trunk out 
of service it is necessary to ground 

the HM lead toward the marker circuit. The 
following pro~edure shall be followed. As­
certain that no s~lect magnet is operated 
then block A relay operated. 

6. ALARM INFORMATION 

6.1 Fuse Alarm 

An operated fuse supplying the Busy 
Tone Trunk is indicated by a maJor alarm at 
the Plant Service Center it alarm trans-
mit ting features are provided and in any 
case a visual signal at the attendant equip­
ment and in the Alarm Transfer & Teat Cir­
cuit. Replace the operated fuse to restore 
the circuit, put out the alarm lamp, and 
silence the alarm at the Plant Service 
Center. 

SECTION IV - REASONS P'OR REISSUE 

CHANGES 

D. DESCRIPTION OP CIRCUIT CHANGES 

D.l Option "W" is added to prevent the 
disconnection or the trunk should the 

calling line continue to dial. 

) 

) 
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1.01 This trunk serves as a connectinq 
link between the Mo. 756A PBX and a distant 
PBX. It is arranqed.for 2-way operation and 
e•ploys rinqdown siqnalinq in both 
directions. 

2.01 The trunk may be dial selected by 
(a) a station. (b) a dial repeatin1 tie 
trunk. or (c) manually selected by an atten­
dant for outqoinq calls. The attendant may 
also dial select the trunk via a central 
office trunk or another rin1down tie trunk 
for the completion of tandem calls throuqh 
the PBX. 
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2.02 
pleted 
alerted 
audible 

Incoming calls are answered and com­
by the attendant. The attendant is 
by a 120-IPH tlashing trunk lamp and 
signal. 

2.03 After answering the incoming call 
and detennining which station ot the trunk is 
desi~ed, the attendant steers into the PBX 
and Uals the number. 

2.0• While the trunk is ringing a called 
station. the station lamp flashes at 30 IPH. 
When the station answers, the lamp stops 
tlashing and becomes steadily lighted. 

2.05 It the called station is busy., the 
trunk will camp on the busy line and indicate 
this to the attendant by tlashing the station 
lamp at the 60-IPM rate and connecting busy 
tone to the attendant telephone set. 

2.06 When the camped-on busy station 
becomes idle, the trunk will start ringing on 
the station lamp at 30 IPM. It the called 
station is busy and another trunk is already 
camped on. the station lamp will be flashed 
at 120 IPH. and an interrupted 120-IPH tone 
will be connected to the attendant telephone 
set. 

2.07 When an incoming call is directe1 to 
a dial repeating tie trunk. the station lamp 
will tlash at 30 IPH until the tie trunk 
answers at Which time the lamp will become 
steadily lighted. 

2.08 When an incoming call is directed to 
a central ottice trunk or another ringdown 
trunk, the station lamp tlashes at 30 IPH as 
an indication to the attendant that the call 
should be supervised periodically. 

2.09 It an all trunks busy condition is 
encountered on an attempt to complete an 
incoming call to a trunk, the ringdown trunk 
will tlash the station lamp at 120 IPH and 
connect interrupted 120-IPM tone to the 
attendant telephone set. 

2.10 When this trunk is dial selected tor 
an outgoing call. a 2-second ringing signal 
will be transmitted to the distant PBX and 
bc>th the trunk and station lamps will light 
steadily. 

2. 11 The trunk will disconnect automati­
cally when the ;alled party hangs up on 
incominq calls completed to stations or dial 
repeatinq type tie trunks. and When the 
calling party hangs up on outgoing calls trom 
stations and dial repeating tie trunks. 

2.12 on calls completed to or trom 
central ottice trunks or other ringdown tie 
trunks the attendant will have to disconnect 
by re-entering the connection at the orig­
inating trunk. However. it the distant PBX 
attendant originates a new call betore the 
previous connection at the 756A PBX is 
released. the ringing signal tor the new call 
will release the previous connection. 

2 

2. 1J '.lhen an '.1coming call to the trunk 
1s completed to a ~~ation or a dial repeating 
type tie ~runk, the called party may recall 
the attenddnt. After receiving a recall 
signal t~e trunk will flash the station lamp 
a~ 120 IPH and with an option will connect 
audible ringing tone to the station. 

2.14 An adjustable transmission pad is 
provided in the trunk to equaliie the trans­
mission on tandem calls and calls terminated 
at the PBX. The pad is normally in the 
circuit but is cut out on all trunk"to-trunk 
connections. 

2.15 Line termination is provided toward 
the distant PBX to prevent a repeater trom 
singing should one be employed on the trunk 
facility. 

2.16 The trunk is arranged to prevent the 
attendant trom entering the trunk When it is 
being used tor an outgoing call. When the 
attendant connects to the trunk to answer an 
incoming call the attendant telephone set is 
connected through to the distant PBX. but 
when the attendant steers inward to complete 
the call. the connection is split. 

2.17 In the split condition the attendant 
telephone set is connected inward toward the 
called end and a termination is connected 
across the distant PBX side of the split. 
When the attendant leaves the connection the 
called end is cut through to the calling PBX. 
The attendant telephone set will be bridged 
acr~ss the connection on any subsequent re­
entry of the attendant. 

2.18 The trunk can be arranged on an 
optional basis to function with a code ring­
ing multiparty ringdown trunk line. When the 
option is provided the rering release feature 
is disabled and incoming ringing signals are 
not locked in. 

2.19 An auxiliary subset is provided at 
the attendant locatioa for receiving incoming 
signals; outgoing ringing signals are con­
trolled manually with the dial back key in 
the cordless position circuit. 

2.20 When the trunk is arranged for code 
ringing operation, both incoming and outgoing 
calls must be completed by the attendant. If 
a station dials the trunk code, the station 
will be directed to the intercept termination 
of an attendant trunk. 

2.21 In general, connections between 
central off ice trunks and ringdown tie trunks 
can be set ~P by the attendant using either 
trunk as the originating trunk. However. if 
the central off ice is arranged for toll 
diversion. toll calls will have to be set up 
using a central otfice trunk as the originat­
ing trunk. Otherwise, since the originating 
class of service of the ringdo111n tie trunk. is 
toll denied, the dialing of a toll code will 
cause the central off ice trunk to disconnect 
frO!'ll the central office and return busy tone 
to the attendant via the ringdown tie trunk. 
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2.22 It should be noted that in cases 
Which involve a step-by-step central office 
that is not arranqed tor toll diversion. the 
polarity ot the battery and qound on the tip 
and rinq will be reversed when the called 
party anawera. ?hie alao caaaea the central 
otfice trunk to disconnect from the central 
offic eand return buay tone to the attendant 
via the rinqdown tie trunk. 

2.21 In such cases all connections 
between central office and riDIJdOtlll tie 
trunks ahoald also be aet up aaing a central 
Off ice trunk as the originatinq trunk. 

\ 

§l~'IIQl!..ll-=-RllalLllLRH~ 

.!,,. __ l~Slllt!~li*-FBOIJ DISTM1%-DLCSmnrUll2 
1'2-U&tml!..Llll 

1.01 The distant PBX will eeize this 
trunk by rinqinq over the tip and rlnq 
conductors. The rinqinq current is rectified 
by the rectifier bridge network consistinq of 
varistor& 01. 02. Dl. and D• and causes ~elay 
R to operate in step with the rinqiDIJ. 

1.02 Relay R in operatillCJ: 

(a) Operates relay R1 which locks operated 
with option ZD to a break contact of 
relay s 1 or with option u: Which locks 
under control of the battery cutoff 
relay in the alarm. transfer. and teat 
circuit via lead S1. 

(b) Extends ground over lead TO (T-ll) to 
the TMS remote scanner. 

1.03 Relay R1 operated: 

(a) connects 120-IPM battery to lead TL to 
the cordless position circuit to flash 
the associated trunk lamp TL in the 
attendant position. 

(b) With option u connects machine ringinq 
(R code). or with option zc connects 
continuous ringinq to lead BZ to the 
cordless position circuit to sound the 
rinqer in the attendant conaole·or 
6-button key telephone set. 

(c) connects 120-IPM battery to lead L to 
the cordless position· circuit to flash 
the associated lamp L in the attendant 
6-button key telephone set. 

(d) Operates relay LO. 

1.011 Relay LO operated (a) qrounds lead 
IT-- to the marker as a busy indication to 
prevent seizure ot the trunk for an outqoinq 
call. (b) opens the operate path for relay T 
to prevent it tram operatinq When the atten­
dant answers. and (c) extends ground over 
lead TU(T-) to the TMS remote scanner. 

1.05 In response to flashinq lamps TL or 
L and the rinqinq siqnal. the attendant will 
operate the associated pickup key in the 
attendant console or 6-button key telephone 
set caasinq relays llCll and llC to operate in 
that sequence. Relays llC and ACll function as 
connector relays to associate common equip­
ment in the cordless position circuit with 
the trW'lk. 

1 • 06 Relay ACA operate a from ground in 
the cordless position ctrcu.it throuqh the 
associated pickup key over lead ACll and 
through a back contact of the released relay 
AC. When relay llCA operat.. it closes a path 
for operatinq relay AC froa the qround on 
lead ACA. Wben the AC relay operates it 
opens the initial operatin9 path for relay 
ACll but relay ACll reuina operated to qround 
on its own front contact under control of 
relay AC. 

1.01 Relay ACA operated closes a supervi­
sory bridge acr011a lead• TT1 and TR in the 
cordless position circuit which operates 
relay s. 

1.08 Relay s operated closes a lockinq 
path for relay r.o and operates relay s1. 

1.09 Relay S1 operat~: 

(a) Releases relay R1. 

(b) Cbangea flaabin9 laap TL in the atten­
dant console and la.p L in the 6-
button key telephan.e set to steadily 
liqhted laape. 

(c) Silences the audible signals at the 
attendant equipment. 

(d) Reaoves qrowd froa lead TU(T-A) to 
the 'IMS remte scanner (if option u is 
provided). 

1.10 Relay AC operated connects the tran­
smission leads of the trunk to the attendant 
telephone equipment allowinq the attendant to 
converse with the calling enJ. If the call 
is ans.-ered from the 6-button key telephone 
set. talkillCJ battery for the attendant equip­
ment is provided by the trmnk through the 
win~inqs of relay s. 

1.11 After questionirq the callinq party 
to obtain the called number, the attendant 
will operate the hold key momentarily in the 
console or the 6-blltton key telephone set. 
This causes relay H in the cor1less position 
circuit to operate thereby qroundinq leads RD 
and HM to the trunk. Ground on lead HD 
operates relay RD and qroun1 on lead HM 
operates relay AO. Relay AO locks to qround 
through operated contacts of relay 91. 

Paqe 3 
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1.12 Relay HD operated1 

(a) caae .. -relay SP in the cordl••• posi­
tion circuit to operate froa qroand 
throuqn the operated contact• of relay 
s1 in the tranlt •ic:b• with th• 
operated relay AC• •plit• ~ incold.nq 
end from the out9oinq eld of the trunk 
and prepare• the corcU.e•• position 
circuit for diali119. 

(b) cau• .. the liqhted TL and L lampe in 
the cordl••• pOeition circalt to 
cnanqe from steadily liCJhted to fla•h-
inq at 30 IPN. \ 

(c) connects re•i•tor R (1000 Clbll9J acroe• 
the vindinqe of rel•Y s to keep it 
operated While the trunk i• in the 
split condition. 

c :1) 

(t) 

Prepares a cUillinq path in the trunk 
throQCJh varistor 8 on the rinq side ot 
t~ line. 

D1Sconnecte the norml qra.and throuqh 
resistor SL t100 oh .. ) fEOm the sleeve 
replacin4 it with 9•5-ohm battery 
obtain~d by the ••riee connected 
resistor PD and rellV SL. 

connect• reeietor I'l'T (200 
across the inside teralnals 
coil which at this time ha• no 
tunction. 

oh•) 
of the 
ueef ul 

1.11 When the hold k•J i• releaeed relay 
H in the cordless position circuit rel•••••· 
HOWf!Vl!r, relay SP in the cor:dle•• position 
circuit remains operated to ott-noEa&l qround 
in the trunk while relay RD in the trunk 
holds OPf'rated to the operated relay SP. 

1. n With relay R released and re.Lay SP 
operated in the cordle•• position circuit, 
qround trom the cordless position circuit 
through relay ACA operated and relay RM 
released in the trunk starts the marker over 
leads TR and o. Atter receivin9 these start 
indications the •rker proceed• to connect 
the trunk to a dial pulse reqister circuit. 

1.15 While in the process of .. rviftC) the 
trunk the .. rker will operate the a•sociated 
trunk hold 11111qnet and return qround over lead 
ST to operate relay RN. When the marker 
closes the switch croespoints establishinq a 
connection between the dial· pulse reqieter 
circuit and the trunk, dial tone oriqinatillC) 
from the register circuit will be neard by 
the attendant. 

1.1~ A 100•ohm qround on the sleeve lead 
trom the dial pilse reqleter circuit will 
operate relay BL through operated relay HD. 
After checkinq that the connection is estab· 
lished and holdihCJ• the 11111rker will release 
itself. 

1.11 Attar hearing dial tone the atten­
dant wi!l dial the station nQllber. When 

q 

dialing is completed, the dial pilse regieter 
circuit will function to recall the marker. 

1.18 When the marker is ••ized the dial 
pul•e reqi•ter circuit Will reverse the bat• 
tery and ground on the tip and rillCJ ca11•inq 
relay P to operate throuqh diode• A and a. 

1.19 With relay RD operated and relay TT 
released. relay P in operatillC) will operate 
relay Mr. from off-normal 9round in the trunk. 
!he operation of r.lay MC r.lea•es relay p 
but relay MC hold• operated to lud RLS from 
the 11&rker. 

1.20 Relay MC i• a connector relay which 
When operated connects •ariou• information 
leads from the 11&rker to the trunk. While 
the marker is proceeaing the call, informa­
tion Will be paned over the•• lead• to the 
trunk to indicate on this type of call 
Whether: 

(a) The called line ie idle and the trunk 
snould start r1nqing. 

(b) The line i• bll9y and a camp-on condi­
tion has been establi•hed. 

(c) The line i• busy but i• already ca•ped 
on by another trunk. 

~-'mmllllml-Sibl-QlLJ.lal. 

'•ll~l~iSID lGll 
1. 21 If the •rker find• the called •ta­

tions U.ne idle. a 9round will be returned 
over lead RS operatinq relay RS. 

1.22 Relay RS operated: 

(a) Locks to off-normal ground in the 
trunk under con~rol of relay RT. 

(b) Disconnects the tip and ring connec­
tors frOll the PBX •ide of the trunk 
and prepares a path for connecting 
machine ringinq throuqh the primary 
Winding of relay RT toward the called 
PBX •tation line. 

(c) Releases relay RD. 

(d) Connects 30·IPM battery over an 
alternate path throuqh back contacts 
of released relay RD to keep lamp SL 
in the attendant console and lamp L in 
the 6•button key telephone set flash­
ing at 30 IPN. 

(e) Provides holdinq paths for relay HD 
and for keeping relay SP in the 
cordless position circuit operated 
after relay RD releaees. 

(f) Closes a supplementary path for bridg­
inq resi•tor H across the windinqe of 
relay s to maintain lt operated should 
the attendant release from the trunk 
before th~ called station answers. 

.o .. 

' 
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1. 2.1 ll•lay BD re1 .. ..sc 

C•t Dl•c:onn**• th• ring eon~or froa 
relay • and d10d .. A and a to d18Con­
nect tb• pal•1DCJ path and neton a 
linle in the talle1ft9 path owr the tip 
aa4 ring cond~. 

(b) Dleoannecte r .. l•tor ITT and r•tore• 
rel•J' 8 to iu now:ml paiti• acroe• 
the la•lcte tent.Ml• of thili oal. 

(C) Cllaqee tb9 con41 tlOD of l•P "fL f~ 
JO IIK flaebift9 to tlt.Hd11y U.ghUd. 

(d) Operat• . relay n in .tae cordl•" 
poeitloa olroUt '-to ~ :::•l&laf 
batttlrJ' for the etauon Wile tlM 
att9Dllant Mi.Ral.M the epUt 
oan41t:ton. 

C•) DUCODnect:• tbe •hffe from relay BL 
tba• nl .. •inl lt •Ill ooanecting the 
el...,. to 9roud tlal'Oagb netetor SL 
pt'O'lidtn9 100-obll n-ad for h0141nf 
the etat10ft llne 11o1a MIJftet operat ... 

1.2• After tranetd.tt:l1111 the terldmt:liaf 
intonation to tile uunk anll cannecting tbe 
tranlt Yia a link to the et:atiOB line. the 
•rter Will nleaee U•lf an4 t:be dial pal• 
n9ieter froa th• connec:Uoa. 'lllen the 
•rter rel•••• trOGnd 1• r-.red from lead 
RLS aa4 rela, MC rel•••· Relay BM in thi• 
ctrcau and the Heociated trunk hold •tnet 
in t:be mule• natn operated to Of f-norml 
qroand ln the ~It. 

1.25 lleley IC r•lHHll cau• rlntl.lllJ 
mrrent to be tnneattt:ed tawan t:be etatian 
line. Aadlbl• r1nglag tone le ~eatttell to 
tile Ut:-4ant: tllrOWJll capacitor PB. 

1.a6 ea the etattan lln• anewre. nlay 
ll1' Wlll operate an it• prl..ry wlndlncJ anll 
lock on it• eecaaduy wlnlllftll• to oH-nonal 
groand. Relay llT 1n operatint rel•••• relay 
M and clon• acldltlonal locle1nt pat:he for 
•lnta1nln9 operat.s nlar • in thU clrc\11.t 
and relay SP in the oozdlen poeltlon eirctd.t 
if tll• attenllant ha• n~ clleconnected before 
nlay u rel•••· 

1.21 Relay as re1eaeec1 dl•oonnect:• the 
ringi.ng •apply froa the line anll netone the 
connectlan or the tip and rtng candlllct.ore 
troa the etaUon to tile calllng party or to 
tile cordless poe1t1on clreait if the atten­
dant 1• •till c~ed. It. aleo cb&nqH the 
c:ond1Uon Of lallpe SL and L ln tbe aordl ... 
poeitlon cireaU rrcm JO tPll ftHlllnt to 
etea411J U.gbted. 

1.21 'l'he call 1• not completed between 
tile ca.\J.ed etatlon and t:ll4t cH.etaat. PK until 
t:he at:t•a.at rel•.. rrca t:De connecuon. 
'!'he attenclm* nl..... tr. tbe caanect:a.. bf 
operatlft9 tM"l&DSS U7 lD tit• atteadut 
CODtol• -- Mdl•t.oaUy relea... all 
opei"ecl pt•tt 1lilfW•. IC .. , · &nCG11l8f •ll 
-· ..... 119 tbe ·~""' !l81 tel.eplMU •t:• ta. att_..nt · my ft19aw · bf elUW.r 

restoring t.be ba~t to i te ara41e • 
operating a dlfferent. pickup tey. 

1.29 Mb• tile •~t:endant 4ieoo~. 
relay AC Will relea• wblcb in tarn relH ... · 
relay ACA. Mben relay AC rel ... ••• the 
etatian llne l• Ollt ~ to t.IMt .U.taat:. 
PU. '!'be nl•- of nlay Ma 41• a .u 
t:be coni ... podtl• drcnalt frcll the Hale 
ca•l.9!r rel.are n acl n ln ·tbat clnal-· to 
rnt:on a. mnal. ..ia, • la t:be uat WllJ. 
bolll operated to tae •taU• loop. 

;IJ.bd ltallap ..,, - a ..... w.11111 

1.JO ..... a call le 4lreet:ed to a buy 
•tatten. t.IMt ...... ""' ~ poal Oller 
led ., tlPlrdia9 -- • .... ~'IC 
operat•. 

1.J1 llel.ay 81' operate41 

(a). opeae tbe t:t.p. a1i4 rlD9 con41act:ore of 
ttl•·tnak t.owadll ~ •tat:l•· 

(b) Operat:ee n1•7 Dlt. 

(C) 

(cit 

,., 
(f) 

Rel ... •• relay SL. 

r.oca and9r oont:rol of operated relay 
llll ancl releH• rel~ BL. 

Prepare9 a een•lat clrcai.t: for 
reoperatln9 re~ SL wben tile called 
lln• become ui.~ ---------connect• buy tone-·cwer l•d IT to the cordl••• position clrcalt. · 

conaect:• ...... tlat~ to la... .. 
an4 Lia tlle amlla•• p!l8itioa at.rc:Ut 
flaahln9 '*- ~ u neaal baey 
lnclloat.lon. 

1. J2 ltelaf Dll operated open a link ln 
tile r1ngln9 apply to t.1119 ring aide of t:bte 
llae act prepar• • lUlk b a caap-an cbealt-. 
lng 118t:ll '- eMDI.• t11e·mu1eer to tAentitr • 
•x18tln9 allll(I on ~t:ioa lf 1.t at.~pta t.o 
c:Olllplete a call owu a..._r tn.k • tlll9 
.... etat:lon 11.• H •olal-4 in 1,. l7 
tbroagb 1. ". 

1.33 '!'be marker Will alao rel••• t.lle 
t:rank coaectlan to t.be dial pal.. · reCJi,et:er 
but connect t.he tnnlt to t:he link that: tba 
baey called etation 11n• i• prieeently uelnq 
and apply CJroanc1 onr 1-4 RB. The 9roan4 an 
lead RS operft• relay • Wt.lcb prepares the 
circQtt - ri8f ~he aallied et:atica wbell it 
becoM• lclle .. •JIPl•iDecl t.n 1.21 tllroegla 
1.29. . 

1. n Mbil• the clrC111t 1• in t:he c•ron 
conditloa. Ofte aide of relay SL 1• coqneoted 
to tbe llnt •leen .i ~ callecl nat:ian Uae 
and tlM GUier •lde - tbe center of a YOltaqe 
c11 naer _..._1.ng of 1'981etor• SD. and PD. 
Mbile tbe calJ. .. l.iM ia·h8J• tbe W1'119• • 
tile •1...,.,. lead le •.fCOd•t:aly -- • 8 -1~ 
Tb• NAl.tU, ...aaep 80S08• tile rei., A 
wlnclinlJ i• appndmat:.elJ one half of U. 
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volt:aga necnary to operate lt. When the 
called line becoll• 14le, the Y0lta9e across 
relay SL r111es to approxialtely 5.2 volts and 
the relay operates. 

1.J5 aelar SL operatecl ~1-. .. relay n. 
wttb relay u operated. tbe re1ea•e of relar 
BY connect• rlftC)iftlJ ground to the tip side of 
the line tcNard tbe etatlon vhll• connectlncJ 
the rln9 •14• Of the line to the CClllta<*• Of 
relay DR'. It also cban,.1 lampt SL and L in 
the cordless position cite11it froa 60 tM 
flHbillCJ to 30 IPN fl.aebllMJ• 

1.J6 A•• eaf99Qar4 a9aln•t rtn9lnt tllllie 
tne station 1• etlll off-hoot frGa t.be pce­
vtoae call. tbe circuit is arranged eo that 
relay !lit will be kept operated by the riftC)ing 
ground on tbe tip elde of the line througb 
the stat:ion loop and a contact: of relay DR. 
When the etation .,_. CNl-hoolt,, relay DR 
releases alJ.o..s.119 rift911'9 current: t:broQIJb 
relay RT to be extended to the rlftlJ side of 
t:be line. Beyonct t:bl• pOint. the clrcnt: 
bebavee as described in 1.21 t:broll!Jb 1.29. 

Cilll.il.. Statlon..IULEJib..6D$1E T(gnk C:Mad 
2D 

1. 37 Wben a call iB direct:ed to a b•y 
station which already baa a trunk caapecl on, 
the marker will return 9roand over leade BY 
and RS operating relays BY and RS ae before. 

1.31 The marker, in performing it• test­
ing tunctione, Will connect a grounl'l to tbe 
sleeve of tbe Daey calle4 line Which vlll 
tind a path through the contacte Of operated 
relays Bf, RS. and DR and diode r in a 
ca•ped-on trunk back into the marker ower 
lead cw to operate a camp-on-stop relay in 
the marker. Diode G prevent• relay SL in a 
caaped-on trunk from operating when tbe 
mrker 111&kee thi• test. The operated aamp­
on-stop relay in the madter Will conn~ 
ground to lead PF operatiftlJ relay n in the 
trunk seekinq to t:erainate a call. 

1.39 Relay FF operates when relay MC 
operates and locks operated under control of 
relay BY. 

1.•o Relay BY operated operates relay DR• 
releases relay BL. and locks under control of 
released relay SL and operat:ed relay Bii. 
Relay RS locks t:o the trunk off-normal ground 
and releaeee relay RD. 

1.•1 Wlt:h relaye n and . BY operated, 
120-IPll interrupted ba•Y t:one 1• tran-1tt.ed 
over lead B'l' to t:be coral••• po9itlon .cir­
cuit. and vtth relays oa and n operated. 
lallpll SL and L VUl flHll at 120 IPM ell• 
pro9t.di1119 atldlbl• aa4 Yl._1 l.adlcaHoae to 
the atteadaat: U.t a caap-Ga bmy aoaca1Uoa 
exists. ·· 

I 

61 s111an..sll 101, ngn' 1gu 

2.01 s... ae describel ln 1.01 through 
1.'1. 

I• CaU ADBIEIO by Ut.tp4tpt; 18C2l 

2.02 same as deecribed in 1.01 through 
1.'1. 

C:1. Athp4lpt; IHIH IDUEO 1114 Dlll.I ZDla 
Cgclt lC1l. . 

2.ol Tbe circuit funetlone gen•rallr in 
the same manner as d .. crlbe4 1n c. Attenclant 
steer• Inward and Dial• Called station under 
1. of t:bis section. &owftr,, la_ t:hu_aaH 
the mal:'k•r. inforaecl by tbe 41a1 · pal• 
register circait t:bat a trunk code vae 
dialed. connecu ground.to 1•4 ft' tQ tbe 
trunk but o.ite groaadillllJ leacl M. If tbe 
desir.S trunk 1• bu•y., tbe •rk• "111 •190 
connect CJrouaci to leaCl.9 BY an4 rP. 

ll& CQmaleting_tta1..c;a11· «sc;!l 

'~td.\Q 1n.0pt;qg1pg BlDl4mrA Tit 
%'11Dt . 

2. °' Wh• the dial pulee re9ister alrcnlit. 
reverse• the polarity of the battery anti 
ground on tbe tip anti r1ft9 condactore, relay 
P operat.. wb1cb 1n turn aausn nlay lie to 
operate ae 4eecribe4 in 1.01 t.hroatb 1.'1. 
The ground on lead 'l"1' operatee relay PC 
through the contact:• of operat.S relay IC and 
operat.ee relay 'l"1' tbrough cont.acte oC relay 
MC and op,erat:ed relay BD. st.nae relay RS 
does not operate on tb1e type of call. relay 
RD will remain operated for tbe 4uration of 
the call. 

2. OS Relay ft operatecl.c _ 

(a) Locke off-normal groan4 to ~e t:r1Qlk. 

(b} connect• reai.etor ITT (200 ohms) 
aero•• tbe ineicle of repeati119 coll A 
t:o present. a dry bridge toward tbe 
out90illCJ trunk Mben the attendant 
leaves the connect.ion. 

(C) Connect• 30-IPM battery to laap SL 
flaebin9 it at .Jo tlll. . 

Cd) Ch•llCJff lamp 'l'L froa 30 IPlll fluhlRCJ 
to steadily light:.S. 

2.06 Relay PC 1n opentl•IJ wiU lock to 
the trunk Off •normal ground alMI r..,,,. P'd PR 
frOll the circuit u described la ~ cootrol. 

2. 01 'l'be r11194Gwll tie tr- to llbkh , tbf . 
cau 1• G0111ple\;*I 'fl.U f811Qtlon on tilt -:C•tto-. 
iRCJ call H cle•orJW 1n $,.01.. · 

I 
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2.08 The circuit will function for this 
type ot connection in the same manner as 
described in 2.0• throuqh 2.01. If the 
central otfice involved is a dial office, 
dial tone will be heard by the attendant When 
the line equipment in the central off ice is 
seized. Atter hearinq dial tone, the atten­
dant will dial the central otfice number 
before leavinq the connection. 

£~!l_£2mQ!~te~_tQ_J!-2~~!-B~~t!n!L.I~!LI!~ 
!t!.!n!S. 

2.09 The circuit will function tor this 
type ot connection in the same manner as 
described in 2.oq through 2.07 except that 
When the distant operator or attendant ans­
wers, the outqoinq tie trunk will reverse the 
polarity of the battery and qround on the tip 
and rinq conductors operatinq relay P in this 
circuit. 

2.10 Relay P operated operates relay RT 
trom the trunk off-normal qround throuqh a 
contact ot the operated relay TT and provides 
a supplementary path to hold relay S operated 
atter relay RT has operated. 

2.11 Relay RT in operatinq at 
dlanqes lamp SL from 30 IPM 
steadily liqhted. 

this time 
flashing to 

2.12 It the called trunk is busy, the 
marker will operate relays FF, BY, and RS in 
the trunk ~n addition to relays TT and PC 
When relay MC operates. 

2. 1l Relay FF 
trol ot operated 
releases relay PC. 

operated locks under con­
relays BY and S1 and 

2.1• Relay BY operated releases relay SL, 
completing a locltinq path tor itself throuqh 
the contacts ot released relay SL and 
operated relays HM and DR. Relay RS operated 
releases relay HD. 

2.15 Relays FF and DR operated chanqe 
lamps SL and L from 30 IPM flashinq to 120 
IPM tlashinq. Relays FF and BY operated 
cause low tone interrupted at 120 IPM to be 
transmitted to the attendant over lead BT. 

J.01 An unrestricted station can place an 
out.qoing call to this trunk by dialinq the 
ringdown tie trunk code. In processinq this 
call, the marker will test tor an idle trunk 
in the group by searchinq tor battery 
(throuqh the windinq ot relay MC) on lead IT. 
~ ground connected to lead IT-- ot an idle 
trunk by the marker operates relay MC in the 
idle trunk selected. and extends ground over 
lead TU(T-) toward the TMS remote scanner. 

J.02 Relay MC operated locks to marker 
lead RLS and extends the ground on lead IT to 
the winding of relay HM, operatinq it and the 
associated trunk hold maqnet which extends 
the calling station loop to relay s causing 
it to operate. Relay s operated operates 
relay 91 through a break contact of relay TC. 
Relay 91 operated extends ground over lead 
TU(T-) to the TMS remote scanner. With 
relays S and 51 operated and relay LO normal, 
relay T operates operating relay T1. 

3.0Q Relay Tl operated operates relay TC 
which in turn operates relay SR. When relay 
SR operates, relay 51 releases thus releasing 
relays T, Tl, TC, and SR in tandem. 

3.05 Relays T, S1, Tl, and SR have slow­
release characteristics. and their chain 
release takes approximately one to two 
seconds. Relay SR remains operated during 
this interval causing a spurt of ringinq 
current to be sent out over the tip and ring 
conductors toward the distant PBX. Audible 
ringing tone is returned to the calling 
station through capacitor BR. 

3.06 Durinq the interval when relay T1 is 
released and relay SR operated, relay LO will 
operate. Relay LO operated locks under con­
trol of relay s and prevents a recycle of 
relays T, T1, TC, and SR. Relay TC released 
reoperates relay s1. 

3.07 After relay HM has operated, the 
marker releases releasing relay MC. However, 
relay HM locks operated to the trunk off­
normal qround maintained by relay S1. While 
relay S1 is released durinq the rinqing 
interval, the trunk off-normal qround is 
maintained by relay SR. 

3.08 When the trunk is seized as 
described above, lamps TL, SL, and L are 
steadily liqhted. Steady battery is con­
nected to lamp TL throuqh the break contacts 
of the normal relays RD and R1 in series with 
the parallel make contacts of relays st and 
SR. 

3.09 Lamp SL is liqhted by battery con­
nected through break contacts of the normal 
relays RS, RD, BY, and FF in series with the 
make contacts of the operated relays S1 and 
RM. Lamp L has battery connected to it 
throuqh break contacts of relays RS, HD, BY, 
and FF in series with make contacts of 
operated relay S1. 

•.01 The circuit responds to a seizure 
for an outgoing call by a dial type tie trunk 
in qenerally the same manner as for a seizure 
by a station except that in this case the 
marker, when processinq the call, will con­
nect ground to lead TT causinq relay PC to 
operate when relay MC operates. Also, relay 
s operates from battery and.ground, adding 
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polarity on the ~ip and rlng conductors from party to remain on the line, and places the 
the dial repeating tie t.~. attendant. trunk in the hold condition. 

•.02 Relay PC in operating locks to the 
trunk off-normal ground and. function• to 
short circuit pad PR a• described in pad 
control. 

~--t1Ult!LULla&-ll.Attllm&.liLNIL2!mmBSi 
~M&Lial 

&.., __ 12lll-§1~tmLl2L.6WDIHD~ 

5.01 A ringdown tie trunk may be dial 
selected by the attendant to complete a call 
Which has originated over either a central 
oftice trunk or another ringdown tie trunk. 
In this type of connection, the outgoing 
ringdown tie trunk functions in the same 
manner ae described in ,.01 and ,.02. 

s.02 The ringdawn tie t.~nk can be manu­
ally selected by the attendant for an outgo­
ing call in order to complete a call between 
the attendant and the diet.ant PBX, or in 
preparation to complete a call from a station 
or trunk being held by an attendant trunk 
using the dial back method described in 6. 
DUL BAClt. 

5.0l The trunk is manually selected by 
operating an aeaociated pickup key in the 
cordleee position circuit. "9lich will operate 
relays ACA and !lC in the trunk. When relay 
ACA opera~••• relay s will operate from a 
bridqe acroee the tip and ring in the 
cordl~~s position circuit. 

5.04 Relay s operates relay S1 . Which 
extends ground over lead TU(T-) to the TMS 
remote scanner, causing relay• T, T1, 'l'C, and 
SR to function ae they would· for a dial 
selected outgoing call, and sends out a 
2-eecond spurt of ringing toward the distant. 
PBX. 

5.05 Relay S1 in operating causes lamp TL 
in the attendant console and .lamp L in the 
6-but.ton key telephone set to light. steadily. 
Mien relay T1 releases While relay SR is 
operated, relay LO will operate and lock to 
the operated relay s. Relay LO in operating 
will open the operating pat!) for relay T and 
thus prevent. a recycle ot relays T1, TC, and 
SR. 

5.06 When relay SR releases, the connec­
t.ion is completed bet.ween the attendant and 
the distant PBX. 

6.01 If a restricted station attempts to 
call this trunk, the call will be routed to 
the attendant over an attendant. trunk cir­
cuit.. To complete the call to the ringdown 
tie trunk, the attendant. obtains the number 
ot the calling station, instructs the calling 

8 

6.02 The attendant. then originates an 
outgoing call ae described in 5.02 through 
5.05. After notifyi119 the distant PBX atten­
dant of the incoming call, the attendant 
steers inward for dial tone as described in 
1.11 through 1.20, momentarily operates the 
dial back key in the cordless position cir­
cuit, and dials the number of the calling 
station. 

6.0l The operation of the dial back key 
operates relay NT in the cordless position 
circuit. which locks to the ground in the 
rirqdovn tie trunk through the contacts of 
operated relay ACA and then r~leases relays 
MC and RT. When relay MC in the ringaown tie 
trunk operates after the completion of dial­
ing as described in 2.0• throuqh 2.15, the 
locking path for relay NT in the cordless 
posit.ion circuit is transferred over lead NT 
into the marker causing relay NT in the 
marker circuit to operate. 

6.0• Relay NL operated in the marker 
circuit Will cause that circuit t.O override 
the buay condition of the called line. The 
operation of relay NT in the marker circuit 
will also operate relay RT in the rinqdown· 
tie trunk Mer leac! RT throuqh the operated 
relay MC. 

6.05 Relay RT operated will prevent relay 
RS from locking operated and thus prevent 
ringing the called at.ation. 

6.06 The attendant trunk circuit will be 
released by the marker when the rinqdovn tie 
trunk is connected to the line Which is being 
held, leaving the calling tine connected only 
to the ringdown· tie trunk. 

L-1!Zi!1Bnm1..Jsc2. sc;L-a~ll-6G-~l 

6..._lD~DUalll 

7.01 When the trunk is seized on an 
incoming call, lamp TL in the attendant 
console and lamp L in the 6-button key 
telephone set will flash at 120 IPM. When 
the call is answered, lamps TL and L light 
steadily. When the attendant. places the 
trunk in the hold condition, lamps TL and L 
flash at 30 IPM. 

7.02 When dialing is completed, lamp TL 
lights steadily but lamp L follows the SL 
lamp in the console. Op to this point, lamp 
L functioned like the trunk lamp in the 
console. 

7.03 If the call is being completed to a 
station line which is found to be idle, lamps 
SL and L will flash at 30 IPM while the line 
ie being rung and light steadily after the 
station has answered. If the station line is 
busy and the trunk camps on, lamps SL and L 
will flash at 60 IPM. If the stat.ion line is 
busy but. another trunk i• already camped on 
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the line, lamps SL and L will flash at 120 
IPM. 

1.a- If the call is being completed to a 
trunk, lamps SL and L will tlash at 30 IPM 
throughout the call unless the called trunk 
is bUsy in which case the lamps will flash at 
120 IPM. However, if the call is completed 
to a dial repeatillCJ type tie trunk, the 
30-IPM flashing lamps SL and L will change to 
steadily lighted lamps when answer supervi­
sion is returned from the distant end. 

7.05 When the trunk is dial selected for 
an outgoing call, lamps SL, TL, and L light 
steadily and remain lighted tor the duration 
of the call. It the trunk is manually 
selected, only lamps TL and L will light 
steadily and lamp SL will be extinguished. 

L, __ ugw._!E!!l. 

A..-~~smmlUG~-BIUSZD 

8.01 When an inc011in9 call is completed 
to a station. the called station can recall 
the attendant by momentarily depressing the 
svitcbhook. 

8.02 Relay s will release when the 
switchhook is depressed. Relay S when re­
leased with relays RT and Sl operated will 
cause relay FF to operate. 

8.0l P.elay FF operated: 

(a) Locks operated under control of 
operated relay S1 and released relay 
AC. 

(b) Prepares a path tor operatillCJ relay DR 
When relay s reoperates. 

(c) Disconnects steady battery from lamps 
SL and L in the cordless position 
circuit and prepares a path for con­
necting 120-IPM battery to these lamps 
When relay DR operates. 

(d) Prepares a path tor operatillCJ the 

With option ZB, relay DR operated connects 
audible ringing to the station. 

8.06 In response to the recall signal, 
the attendant will re-enter the connection by 
operatinq the associated pickup key in the 
cordless position circuit causing relays ACA 
and AC to operate. Relay AC operated will 
release relay FF Which in turn releases relay 
DR thus restoring the circuit to its condi­
tion before the recall signal vaa originated. 

8.07 When an incoming call is completed 
to a dial repeating tie trunk. a recall 
signal from the distant end will cause a 
momentary reversal of the battery and ground 
on the tip and ring conductors Which in turn 
cause relay P to release and reoperate. 
Relay s will follow the actions Of relay p 
and generate a recall condition in the same 
way as described in 8.01 through 8.06. 

9.01 When the station disconnects. relay 
s releases. This operates relay FP which 
operates the relays T, T1, and TC in 
sequence. Thus relay 81 is held operated for 
a longer interval of time. 

9.02 When relay TC operates. it slow­
releases relay T. Relay T released slow­
releases relay S1 which in turn slow-releases 
relay S1. Relay S1 released releases relays 
RT, LO, RM. and PP and extinguishes lamps SL. 
TL. and L thUS restoring the trunk to normal. 
The release! of relay LO removes ground f rOlll 
lead TO(T-)1 to the TMS remote scanner. Relay 
FF released releases relay TC. 

rin9er in the cordless position cir- t~~-tsz..t~-~on~~tisln!...llkl~ 
cult When relay DR operates. 

(e) Operates relay T. 

8.0• Relay T operated operates relay T1 
Which in turn operates relay TC. Relay TC 
operated releases relay T Which in turn 
releases relay T1. Relay T1 released 
releases relay S1 if the switchhook is 
depressed too long. 

8.05 When the switchbook is reoperated. 
relay s reoperates. Relay s operated 
releases relay TC• holds relay S1, and 
operates relay DR. When relay DR operates. 
lamps SL and L flash at 120 IPM and con­
tinuous ringin9 is connect.S to the ringer 
lead BZ as a recall si9nal·to the attendant. 

9.03 Ifl the connections had been origi­
nated by ~he ringdown tie trunk for the 
completion of an incoming call, relays AO and 
RT would halve operated. 

9.0• I~ the call was completed from this 
trunk to a ldial repeating tie trunk. relays 
HD. TT, ~o. RT. PC, and P will remain 
operated eor the duration of call as 
described !in 8.07. When the distant end 
disconnect~ the battery and ground from the 
dial repe•ting tie trunk, it will return to 
its normal ,polarity thus releasing relay P. 
When relai P releases, relay S releases, 
relay FF ORerates, and the circuit functions 
as descrit:>ed in 9.01 and 9.02 except that 
relays PC and TT also release. 

Page 9 
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t[gQ~_tg_§~il.~SlDDl~timll-ls:!Jl. 

9.05 on a trunk-to-station call. the con­
nection is held by the operated s relay Which 
is under control of the •tation switchhook. 
Mhen the station han9s up. relay s releases 
eausinq relays LO and 91 to release. 

9.06 Relay B1 in relea81nq removes qroun~ 
trom lead TO(T-) to the TMS remote scanner 
and frClll the off-normal 9r011nd lead releasin9 
the trunk hOld M9net and relay HM. ifhen the 
ewitch croaspoints open. ground throuqh 
resistor BL is disconnected from the link 
sleeve causing the line hold ma9net asso­
ciated with the callin9 line to release. The 
release of relay 81 al•o •xt:inqu1ahes lamps 
BL. TL. and L. thus reatorinq the trunk to 
normal. 

1XllDLt.2-%lllD.ll CQDDts;Sij,QQI f8Clll 

9.07 on call• originated bf a dial 
repeatin9 type tie trunk to this truna. 
relays Ao. RT. RD. and 'l'T will not be 
operated bUt relay PC would have been 
operated. Relay s will be held operated by 
battery and 9round aiding polarity from the 
tie trunk. When the dial repeating type tie 
trunk reeeives a disconnect si9nal from it:• 
distant end, it vill re...rae battery and 
ground polarity thereby releaslnq relay P. 
Relay P releases relay s Which Will releaee 
relays LO and s1. Mhen relay 81 releases. 
the circuit tunctions as deacribed in 9.01 
and 9.02. but also rel••••• relay PC. 

9. 08 calls ot this type ha•• to be dis­
connected manually by the attendant. As 
eirplained in 7.01 throUIJh 7.0•. the attendant 
lampe SL and L associated with the ori9inat­
in9 rin9down tie trunk or central otfice 
trunk will be flashin9 at 30 IPM durinq 
conversation as an indication to the atten­
c!llnt that •nual supervision is required. 

9.09 When the attenc!llnt re-enters the 
connections by operating the trunk pickup key 
associated with 30-IPM f laahin9 lamps and 
finds conversation completed. the attendant 
will operate the hold key ..,...ntarily to 
break down the connection. 

9. 10 
operate 
circuit 
hOldinq 
cau•in9 

The operation of the hold 
relay ff in the oordle89 
whtch. While operated. will 

path for relays TT. PC., M>. 
them to relea•. 

key Will 
position 
open the 
•d RD 

9.11 Relay HD in relea•lnq opens a hold­
in9 path for relay HM and the trunk hold 
11a9net but the•• re .. in operated from a 
tround at the operated R nlay in the 
cordl••• poaition circuit:. When the hold key 
i• rel••••d• relay ff in the coatle•• po11ition 
circuit r•l••••• and in turn rel••••• relay 
RM and the trunk hold ma9net. 

10 

9.12 The x ~lease of relay HD causes the 
release of relay SL. but this has no conse­
quence in this t.···:>'.·! of connection. 

9.13 When relays KM and HD release. lamp 
SL is ext:in9uished and lamps TL and L chang~ 
from slow flashin9 to steadily lighted. When 
the attendant operatee the release key (or 
another pickup key) , relays AC and l\C:\ 
release. followed by the release of relays s. 
r..o. T, and S1. When relay S1 releases. lampa 
TL and L are ext:inqui•hed and qround is 
removed from lead TU(T-) to the TMS remot~ 
scanner. The trunk is now re•tored to 
normal. 

9.1• A rinqdown tie trunk at the ter­
mi:natinq end of a central office trunk to a 
rinqdown tie trunk connection. or a rinqdown 
tie trunk to ringdown tie trunk connection is 
held by the bridge across the tip an4 ri.nq 
conductors in the ori9lnatin9 trunk. When 
the attendant releasee the originatin9 trunk 
as described at>ove. the terminating trunk 
rel••••• automatically when the bridCJe is 
r91110ved from across the tip and rin9 conduc­
tors. 'l'he reaaoval ot ~ brldqe releases 
relay 8 which in turn release• relars PC, RM. 
LO• and 81. Relar 81 relea•ed re.,,,es ground 
from lead TU(T- to the TMS re.>t.e ilcanner. 
The trunk is now restored to normal. 

9.15 tf the distant PBX operator ori­
qinates a new call before t:he trunk is 
disconnected from ttle pn•iotas call. the 
existin9 connection will be broken down and 
the new incoming call siqnal locked in. 

9.16 When relay R1 operates. the ground 
on the off-normal ground lead bein9 main­
tained by the operated relay 81 is opened. 
'l'hl• will release relay RM anc! any other 
relays lock'!d operated to the off-normal 
ground lead. When the trunk hold magnet 
release• releasing .the crosspoint:&. relays s 
and 91 release. Relay LO will not release 
when relay s releases. It Will be held 
operated by the oper~ted relay R1. ifhen 
relay S1 releases, relay R1 will lock 
operated thus loekin9 in audible and visual 
eiqnals as described in 1.01 through 1.04. 

9.17 The purpose of thermistor R1 is to 
slow up the operation of relay R1. Thia is 
necessary to prevent: kicks of relay R. such 
as mi9ht occur after sendinq out a rlnqing 
siqnal. tram falaely operating relay R1. or 
frOlll breaking down a connection. 

10.01 Pad PR la provided to equalize the 
trans•i••ion on calls which terminate locally 
and call• Which tandem thrOUCJh the PBX. The 
pad i• normally in the clrauit but i• removed 
by the operation of relay PC which operates 
on call• to or frGll dial repeatinv type tie 
trunk•, central office trunlUI. a~~ other 
rinqdown tie trunk•. 

-
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10.02 The .. rker circuit wlll connect 
ground to lead Tr only when •etting up trunk 
to trunk call•. Ground on this lead will 
operate relay PC which lock• operated to the 
trunk otf•normal ground. ,Relay PC When 
operated will short circuit t.he aeries legs 
and open the shunt leg of the H-type pad 
thereby i~oving the transmission on tandem 
calls. 

10.0J The locking path for relay PC is 
throuqh a break contact of relay FF to 
prov1de tor the reconnection the pad in the 
circuit if the attendant encounters aa ell 
tranks busy condition. 

11.01 When the circuit ia idle. termina­
tion ia provided by the ITT resistor con­
.. cted across a quadrant of the repeatinq 
coil A at t.he PBX side of the coil. tllen.an 
attendant answers an incOlllillllJ call or seizes 
the trunk for an outqoinci call. or the trunk 
18 seized through the switches for an outgo­
ing call. relay 81 operates removing the ITT 
resistor termination. 

11.02 When the attendant places the trunk 
in the hold condition, termination is pro­
Vid~ by resist.or IL Wllich is connected 
across the tip and ring conductors at the PBX 
atde ot repeating coil A tbrouqb the contacts 
ot relay ACA ~n the trunk and relay SP in t.he 
cordless position ctrcuit. 

11.0l If atter placing t.he trunk in the 
hold condition the attendant disconnects 
before dialing to attend to other calls. 
reeistor IT'l' is reconnected in a terminating 
tD•ition through contacts of the operated HD 
relay and. released relays 'l"I' and AC. 

11.oi If the attendant in completing an 
lncoaatng call dials a nud:>er and disconnects 
betore the called party answers. resist~r ITT 
is reconnected in a tet:111inat1on position 
through the contacts of the operated RS relay 
and released relays AC and TT. Thls also 
earves to provide termination if the atten­
dant is removed trom the connection While the 
trunk is caq>ed on a busy line or While the 
uunk is reflecting the cam.~on busy 
condition. 

11.05 If the attendant in completing an 
inc01111ng call to a trtank should dial the 
number and leave the connection, after which 
the trunk 1Met• an all tranll8 busy condition. 
a termination will be proVided by reetstor 
I?T connected in its termtnating position 
across a quadrant of repaatin9 coil A t.hrouqh 
the contacts ot the relea.., relay AC and t.he 
operated relays HD and PP. 

1L,__1mJ,12_CQl!TBOL 

12.01 The attenctant: answers an incominq 
call by operat:lncJ Ula aaeociated pickup key 
in .. the attendant telepbOne equipment: after 

which the attendant ateare inward by operat­
ing the hOld key. Thla pl•ces tha trunk ln 
the hol~ condition as described in 1.11 
through 1.20. If at thia tiMe the attendant 
should decide to release the pickup key 
before dialing the call in order to ettend to 
other business. relays AC and ACA wlll 
release and the follOWillllJ action will occur. 

12.02 If the attendant released after a 
dial tone connection was established, th~ 
release of relay AC connects resistor ITT in 
series with diode c across the tip and ring 
conductors toward the dial pulse register 
circuit. Diode c is poled in order to 
present a high reaiatance to the bridged 
relay in the.reqister circuit. ·cauainq th~ 
dlal pulse . reqiater to release. When the 
register releases. the ground is remov~d from 
the link sleeve causing relay SL to release. 
Relay 1SL in relaasin9 removes t.he boJ.difl'J 
ground for relay HM and the trunk hold 
iuqnet. causing them to release. Th€ release 
Of relay BM transfers the holding path for 
relay HD through a break contact of relay AC. 

12.03 If the attendant releases before 
the dial tone connection is CCllllpleted. relay 
HM will not have been operated and relay no, 
Which was operated from ground over lead HD 
from the cordless position circuit. is held 
throu9h a break cont:act of relay AC when 
relay AC releases. 

12.04 When the attendant re-enters a held 
connection, the operation Of relay AC follow­
ing the operation of the trdnk pickup key 
opens tbe· holding path fot" relay HD thus 
releasin9 it. When relaI HD releases. lamp 
TL chan9ea from 30 IPM f aahinCJ to steady and 
the circuit la reatorecl to the concUtion it 
waa in Wilen the incOld.ng call was originally 
answered. 

13.01 When the trunk is to be used as a 
trunk party on a code ringinq m~lti-party 
rlngdown trunk line. v c»pt.ion should be 
provided and Y option omitted. 

13.02 V option: (a) opens the lock cir­
cuit for relay R1; (b) disables the rering 
release circuit; '(c) opens the operating 
circuit for relay T1; (d) operates relay SR 
from the dial back key in the at.tendant 
equipment When relay HM is normal; (e) pre­
vents relay R1 from operatinq the auxiliary 
siqnal in the attendant equipment; and (f) 
provi4ea a subset for receivinq incominq 
ringin9 ai9nals. ·' 

13.0J The omission of Y option prevents a 
station or trwik fTom seid.119 ~e cOde rin9-
in9 trunk for an out9oin9 call. A station or 
trunk dialing the. code rlft91ag' tie trunk cOde 
1• intereepted by the. attilftllabt• Note that 
aa ~ consequence ot thiw tanctea. connection 
bet...,..n two code dnCJi ng t.ie ·i:&'Uftlta cannot be 
eat&D1Uih8d. HonYer, tam1etl connection• 
between a code rin9ing tie. trunk and a 

... 
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cPnt ral ot t ice trunk, a dial repeating type 
1 , ,. t nmk, or a noncode ringing ringdown t:.ie 
t, 1111k can be established provided the atten­
nu1~. uses the code ringing tie trunk as the 
or i•f Lnat in9 trunk. 

lJ.o• To originate a call over the trunk, 
thP. attendant operates the associated trunk 
pickup key and listens to determine Whethl!r 
Ou• t.runk line is in use. If the line is not 
hU!•Y• the attendant manually rings the code 
nl the desired pi\rty with tne dial back key 
tJi the cordless position circuit. Relay SR 
tot.lows the operations of the dial back key. 
When the called party is reached, the atten­
dant steers inward as described in prevtous 
paragraphs. once the attendant has steered 
lnward and relay HM has operated, the dial 
t>ack key is disconnected frOlll relay SR and 
co11nPctf"d into the dial back portion of the 
circuit .. 

11.05 When a ringing si9nal ot the proper 
rtnqing code is heard on the auxiliary sub­
~wt, the operator operates the trunk pickup 
k••v ~net 11nswers the inconling call. After 
otitdinlncy the call detail•• the attendant 
n1.1•ers inward and completes the connect:.ion. 

U.06 The code r1n9in9 t~unk responds to 
n•call. si9na1s and disconnects in the name 
t ... mnf'r a6 the noncode rin9in9 trunk described 
t n previ.OUR paragrapns. 

n.01 When the attendant's operation of a 
·1·,c.1'1 l'llX lS transterred to a 6-button k"Y 
t••l<'phone set. the common ringer co11tin11~s to 
ri.119 on calls over the cent.ral ottice and 
~ttendant trunks which do not appear on the 
f•- button key telephone set. To prevent this, 
option s is added which provides that each 
lead•BZ is separate and connects to relay 
contacts in tne cordless position circuit. 
Straps are added across the make and break 
contact ot each lead BZ associated with a 
trunk ,,ppearance on the 6-button key tele­
fttone set:. w11en the operations are trans­
t rn:ed, tne added relays in the cordless 
p.Hnt1on circuit operate and leads BZ whic~h 
a1e not strapped are opened. Only RZ leads 
st.rapp.."'!d cause the counon ringer to Oty!rate. 

f-F;f.:tXmLill-=._l!&E§Bfi!i~.LR&ta 

l~--~QB!l~Q.Jr!!!llI§ 

1.01 Rf!lay s: 

M.1xtmum external circuit loop resistance 
UbO ohms 

1. 02 Relay RT: 

Maximum external circuit loop resistance for 
st Jent tntervaJ. tripping - lllOO ohms. 

M~xtmum external circuit loop resistance for 
ringing interval tripping - 20CO ohms. 

ll 

RINGING 

1.0J Maximum external circuit loop resis­
tance when a connectinq circuit rin9s direct• 
ly through repeating coil or tbrough bypas­
sing capacitors: 

For 95 volts ~inqin9 source - 8300 .~a 

For ·15 volts ringing source - 7500 oluaa 

1.oq Maximum external circuit loop resis­
tance when a connectin9 circuit ri09s through 
blocking capacitors: 

Por 95 volts rin9in9 source - 13,000 ohaa 

For 75 volts rinqing source - 10,000 ohms 

2L--~1QlLAL-DlllG!at..t2ll§ 

2.C)1 The functional aieaninqs of. the 4esi• 
qnatlons of tbe relays in this circuit •re as 
follows: 

ACA 

AO 

BY 

DR 

FF 

HD 

RM 

LO 

MC 

p 

PC 

R 

R1 

RS 

RT 

8 

81 

SL 

SR 

T 

'1'1 

Attendant connector 

At.t.endant connector Auxiliary 

A.ti!endant Ori9lnat:e4 

BUsy 

Delay Ringinq 

Past Flash 

Hold 

Hold Magnet 

Lockout 

Marker Connector 

Polarized 

Pad Control 

Ringi.lllJ 

RlngilllJ Auxiliary 

Ringing Start 

Ringing Trip 

s.aper•iaory 

supervisory Auxiliary 

Sleeve 

send Rin9~ng 

Timing 

Timin9 Auxiliary 
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TC 

'IT 

la. , • lQtlCTIQD 

Ti•inCJ Control 

Trunk Terminating 

3.01 To provide a termination for the 
line to the distant PBX when tbe trunlt is 
idle. 

3.02 To lock in a ringing signal from the 
distant PBX and cauee the trank lamp to flash 
at 120 IPM and the audible eignal to operate. 

l.03 ·To change tbe trunk i.ap to eteadily 
l19hted., •1lence the aUdUtl• •19nal, and to 
eet.abllsh a talkiftlJ patb bet_.. tb• auen­
dant and the distant PBX When tbe attendant 
answers the incoming signal. 

1.0• To Change the trunk lamp to 10-IPM 
flashing; signal the marker for a connection 
to a dial pulee reqister; prepare a dialing 
path between the attendant and the dial pulse 
register; split off the diet.ant PBX tram the 
t"Onnf!Ct t nn: anli restore a terllination to the 
Un•• When the att.endant. momentarily operates 
the hold key. 

J.05 To tlash the station laap at JO IPH 
vnlle the trunk is ringing the called station 
tor the completion Of an incoming call. 

3.06 To return ringing induction to the 
attendant When the trunk is ringing a called 
station while the attendant remains with the 
connection. It also returns ringing induc­
tion to the distant PBX if the attendant 
leaYes the connection betore the called sta­
tion answers. 

3.0'1 To aaintain the split condition ot 
the trUnk antil the attendant leave• the 
connection. 

3.98 To trip ringing and change the sta­
tion lamp to light steadily when the called 
st:atlon an aver•. 

3.09 To provt.de talking battery tram the 
cordless position circuit tor the station 
Whil~ thP. attendant remains with the connec­
tion and to provide the battery from the 
trunk atter the attendant leaves the 
connection. 

3.10 To tlash the station lamp at 60 IPM 
and ret11rn busy tone to the attendant if the 
•rker camps the trunk on a busy called 
station. 

1.11 To recognize that a cantped on sta­
tion has become idle and to prepare to ring 
the station. 

J.12 To delay ringing the camped station 
that has become idle until the station 
switchhook is restored to the normally oper­
ated condition. 

1.11 To flash the et.at.ion lamp at 120 IPM 
and return interrupted baey tone to the 
attendant if the called atation 1• found to 
be busy ~nd another trunk i• already caaped 
on. 

1.1• To flash the station 1411lp at 30 IPM 
While awaiting anawer on a call C011pleted to 
a dial repeating type tie trunk and to change 
the station la•p to steadily lighted when the 
called end answers. 

3.15 To flaah the station 1.-p at 30 IPM 
while the trunk 1• c:onnected to a central 
off ice trunk or another r1,a1Jc1owit· ~e trunk. 

I 

3.16 To pe&'llit the;at~..aan~ to re-enter 
a connecU.on, Which . vae orl91ftate4 by the 
atten4eat. on a br14ged ba•l•. 

3.11 To release the dial pulee register 
but maintain tbe trunk lamp flaahinq at 30 
IPM if the attendant l..a,,.. the connection 
before dialing bat aft8J'placln9 tbe trunk in 
the hold conattion. . 

3.18 To reepond to a recall elgnal frC1111 a 
called station or dlal repeating type tie 
trunk by flashing the station laap at 120 IPM 
and operating the attenllant aadlble •iC)llAl. 

J. 19 To provide1 a dry aapervisory bridge 
across the tip and ring oa call• C011pleted to 
trunks. 

3.20 . To maintain a bu8y indication to the 
marker while the trunk le Off-norllal. 

3.21 To releaee on inward call• to sta­
tion• or dial rep•tlnCJ type tle trunks when 
the ·called end dieconnecta. anles• the atten­
dant ls also connected to the trunk. 

3.22 To release on all inward call• if 
the attendant is connected to the trunk and 
to operate the hol4 !cay llOlllentarily. 

3.23 To rel•••• on all types of calls 
should the diatant PBX ring to originate a 
new incORlinq call. 

3.2• To proVide for C011Pl•tin9 an inward 
call on a no-teat baais uncter control of the 
attendant dial back key. 

J.25 To peralt the trunk to be manually 
selected by the attendant or dial selected 
for an outgoing call. 

l.26 To automatically aend a 1- to 2-
second ring toward tbe 4ietant PBX and to 
light the trunk lamp when the trunk is seized 
for an oat90in9 call. 

3.27 To prevent the attendant from enter­
ing a dial selected outgoing call. 

3. 28 To proV1cSe for 
tran81Siasion pad on call• 
from trunks. 

t.he remval of a 
completed to or 

PAC)e U 
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3.29 To provide for operation of the 
trunk on a eode rin9in9 basis. 

l.30 To operate the trunk with the TMS 
No. 1A Remote scanner. 

•.01 When this circuit is listed on a 
keysheet, the intormation thereon is to be 
tallowed. This circuit connects with the 
following circuits. 

(aJ Line. Link. and Marker Circuit 
SD-6!>7•1-01 

(bJ cordl-.• POsition Circui~ - SD-65757-
01. SJ)-6S751-01 

(CJ PBX Cat>Unq Oiaqram - S0-657'6-01 

(dJ RinqillCJ Circuit - 90-81288-01 

(P.J Rinqdown Tie Trunk Circuits SD-
66!> l :.!-o 1 •. SD-66898•01•• SD-66578-01•, 
SO-f>MIO 1-01 • 

(t J 1·r,.111.: r1r.1,.11reaent 5yet.rm No. lA 
Remote scanner and EncOder Circuit 
Portable Type - SD·JB200-01 

• Typical 

">.01 The trunk shall ~ capable ot per­
tor1111nq all ot tlle tunctions listed and 
drscrihf!d ~·rrin ~nd shall me~~ all ot thP. 
rrquirements 1n the Circuit RP.quirements 
table. 

6.01 An operated tuse supplying the trunk 
wi.11 result in a lighted trOUble lamp in the 
attendant equipment and a tuse alarm lamp in 

.the alarm. transter, and test circuit equip-
ment located in slide 1 ot the PBX. It alarm 
sending arrangements are provided, a major 
alarm will also be transmitted to the plant 
SPrvice center. 

~ELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3221-WVS-RGP 

1• 

6.02 The alarm indications are restored 
to normal by replacing t~e fuse. 

7 • o 1 When the trunk is taken out of 
service, it should be made busy to outqoinq 
calls at both the marker and a~tendant equip­
ment appearances and •tie baay to incoming 
calls at the distant PBX. 

7.02 The trunk is made buy ~ the marker 
by openin9 lead IT between the marker and the 
trunk and by qroundi119 the end ~ward the 
marker. This may be accomplisbed by ranovi119 
the strap between terld.nalll 11 and 28 on the 
trunk terminal strip (not.prcwlclell Wilen trunk 
is arrange4 for cede rlntjl~) and addincJ a 
strap between terminal• 17 and 18. 

·-· ·--
D. 1 A lead index ls added for the alarm, 

transfer. and test circuit. 

0.2 Options ZA. ZB. IC, ID, IE, and ZF 
are added to the option index. 

o. 3 options ZA and ZD are deai9nated and 
rated Mfr Disc. 

o. II options Z8 is aMed as Standard to 
providP audible ringi119 to the station when 
the attendant is recalled. 

o.s option I! is added •• Standard to 
plaee the locking of relay R1 antler control 
of the battery eutoff •relay .. f.n th~ ~' ""---·----
transfer. and test clrcuU eo 1:011.: ·;11~ t.i..., ---,...__ __ 

PBX is on niqht eonneetions an unanswered tie 
trunk call will not flash the trunk lamp and 
rinq the console ringer continQOQsly. 

D. 5 Option IF is designated and rated Mfr 
Disc.. and option ZC is added as Standard to 
prevent the rin9ing supply from short cir­
cui ting When the tie trunk and an attendant 
trunk on a central off ice trunk is signalinq 
the attendant over the Bl lead. 
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CIRCUIT DESCRIPTION CD-65757-01 
ISSUE 60 

OWG ISSUE 140 

l'f\X r:y;:;TgMs 
N0. "156'l 

':OHDLESS PUSI'l'[OllJ CIRCUIT 

'l'ABLF 01-' CONT!':t-Tf'S 

ls__.Jmi~l!!t~~§~Bl~!QH_QE._Qf§RATIQ!J 

aL-..&;2Yi!!!!!{,n!:_rx2Yi~~1 
~L--~~n~~l...f:Yn~!QD§ 

• • • • • • • • • • • • • • • 1 

1.. __ Qmi~IfI.!Q~_AHP_Y§~_Qf_~QBQ~~2§ 
m§lllQ!:U~r ~!J.:IT-~t!ll-K~~LII:;!A~= 

2 

fHQHJ::_§f;I ........................... ., • • • 3 

A.&.-~su:!lt.~f LEQ§.l!:i..Q~L~!!;:.9.l~i!: • . • • • • • • 3 
BL-.JS!it~LT~l~9.D.!L§~!: ·· • ••••••• • • • • • • • 3 
tL __ QQ~! ~!j ID'.L!!it.!LnfQ •. l'!itlguf1Q!l~ 

~nl!21UL~mL9.mLK~.Y-1'~1~J2!)Q!l~ 
§~t. ••••••••••••••••.••••••••••••.• 3 

la. __ QHBl\I!Q!L!. IIH -~I'.rf.;tlQl\!i'.LTE!IB.!S • • • • • • • 3 

6.a. __ ln~Q!!!.!I · lL.£:!!!L tSL~Q!!~.Q!!.J: 
f2!:!.i!J.~ n •••••••••....•.•.••.•. ~.... 3 

D.a.-ln5'2!!!iUlL.Cn.t.Lt2 .• li~LI~l~P.bQDf; 
§~t .•••• - • • • • • • • • • • • • • • • • . . • • • • • • • 4 

!;--fl!K~2.J,Ltt:2!!!_~Q!\§Ql~-~i~-~t..t;;~n= 
!lstnt._Ir. 11n!s • • • • • • • • • • • • • • • • • • • • • • • • 4 

DL--2B~L~.i!J Lfrgm_K~_Id£12h2n~-§.~!: 
~iiL.bt!~fil!GLTI.•,m~ •••.••• .. • • • • . • . 4 

lii--~tt.~mk D.Ltl!1l~LK~Y.-9~~r.a t\QU 4 
[..__bt.!J~.!l9~·nLRe::!j;fil_~'H;:~U!g1 11_T!-:1!n!i 11 

6.a.-~!ll}g£~ i.Qn_tQ_.~QD§Ql!LQJ;:_K~x 
I~!~9~-§~~ ......•.............. 4 

B.--Li.n~~;.~!HLQQ~U!tiQ!l •• • ••••••••• 5 

!s._~!Q!!_~IIH-~tr.rB~L-Qf ~!~ 
·nYHK ....................................... 5 

~-tn~Q!!!ing_~All-~2~~9D§2l~ ••••••••• s 
l!.a..--Xn£2millg_~!J.l_to_K~Y.-I~!&Ell2D~ 

~§t .........•.•.... - . . . .. . . . . . . . . . . . 5 
~-_ttgn!LU2l!li.ng_l;?y__{;.Q!!.!aQ!~ • • • • • • • • • S 
Ih.._I'-lID'L!.'.Q.l.ilin!l_bLK~Y. .. T~1~eb~~ng 

§~t ••.•••••••••••••• " • • • • • • • • • • • • • 5 
li:L _ _f;Q!!!E!~!i2D_QL!n£2!!lill:l.-£~!1l? 

t.Q_f!! :K • • • • • • • • • • • • • • • • • • • • • • • • • " • • 6 
l.--2!.lt9.2i!l~i!!L.t!:2!.!! ... £9.n§Q!f! • • • • • • • 6 
h--2YtgQiP9._\;iLJ.Lit:2!1Ui~'l.-.T~!gP.t!Ql1~ 

§~t ....••.............•........... 6 
H.&.-~£!!!.l .. lr£_§t.i!U2n • • • •••• • • • • • • • • • • 6 
L._&t.tfilll!? nL~::gnt~~~Ltl§,1lQ_ £~nt.r 21 

Of fi£~_ 1'.[!!!lls •••••••.••••••• , • • • • • • • 7 

fi." ..• g)0~·r,,!~~rnQ _:xn:'ti:W'L~M&~ .. rnQ\1 
~:..~;,~i.TRJ..~TS!tl .-1.!f~~f.~!l ·· .. • ..... -. ,. .......... " • • • .. • • • 7 

1 ..... -tl1fiil:L£mm1~:nmrn ..••••.••••••••••••• 1 

!!._ __ J.!l.~~·L.Q'.rl1TIQ!L§!~g£UQ!:! • • • •• •• • · • • •• 8 

~ ... -~1rni_Li!mtU:i§\1.g • · · ..• • • • · • • • • • • • . a 
.h __ J1lLE~Sii§!'?.!:1L~!:!§..i!_lt2!!lR • • • • • • • • • • 8 
~.1. __ Q!x:!';.g!; _9t~U~m. _§.g_!gc;<!;iQ!L1Qeti.2n 

a' ··········-····················· a 
9 

!Q..!, __ !NQ!£~I!.Q~_Qf". ... ~!' .. ~!I!KQ.:.Qtl_~~!i~ 
TQ_J~!!.§X_!:i.:fJ!8 • • • • • • • • • • • • • • • • • • • • • • • • 9 

H.1. ... _ ru2r;;:gt1iJ.v.rnmu2 • • • • • • • • • • • • • • • • • • • • • • 1 o 

§J;;~~1rntLHL.=-BJ::fggJ;;t_~i:;:!LQ8.I~ ••••. •• •• ••• 10 

.! ... ___ 1:19EJ.U.mLti.rnrr;i • , • • • • • • • • • • • • • • • • • • • • • 10 

i.2., ___ t:Qt!~r!Qt!l'Hi-P~gi:?m~Trmrn • • • • • • • • • • • • • 1 o 

J..!._f'.1!!:!£'.!'.!QN!? ••.• - • .. • • • • • • • • • • • • • • • • • • • • 10 

~ ... ~~Q~tl~~IIN~_£!RQTIIT~ ••••••••••••••••• 11 

11 

z~~~~&g11_1NrQBM~T!Q~ ·•·····••····•·•·•• 11 

§~Q!IQ~_L::-~~~!HIB.~_Qf!§hR!f'llQ~ 

l.1. __ f!lHr.Q.§JLQE ... £!E~QH 

1 .01 This circuit prm1ides relay circuits 
and control anii signaling apparatus which 
enable an attendant to operate the PBX. 

~.~ ___ §I;;!'!f;Bl.\!d'!~.§~Blf.TX~rn __ QLQF.g,B.~T.lQN 

~ "----~srn!emgnt ·- ~rn.Y.ig£9. 

2.01 The eq111.pmenl used by the attendant 
to operate the PBX consists of cordless 
posttion circuit cq1.~\pment and one or two 
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telephone consoles, a key telephone set, or a 
combination of one or two telephone consoles 
and a key telephor,e set. The telephone 
console or the key tt!lephone set provides the 
necessary apparatus such as a handset for 
talking, a dial, keys for connections to 
trunks or lines. lamps for supervision. an 
audible signal, and keys for attendant func­
tions such as holding and dial back. The 
telephone console may also be provided with 

pushbutton keys for direct station selection. 
The cordless position circuit also provides 
the relay equipment necessary to complete the 
attendant functions. 

2.02 The operating and supervisory equip­
ment of the control apparatus units which may 
be used is shown in Table A. 

TABLE A - l- AND 4-TYPE TELEPHONE CONSOLES 

r-·~~~~~~~~~~-~~~~~~~~~~~ ---, 
I CONTROL OR SIGNAL I FUNCTION OR USE I 
~ +--~-

' I !PICKUP KEY I Provides access to trunks and lines for the purpose 
I I of answering incoming calls. originating outgoing 
I I calls. and completing calls to either the central 
I I office or to the PBX. 
I I 
!HOLD KEY I Provides for the holding of a trunk. 
I I 
!DIAL BACK KEY I used in completing .calls from a PBX station via 
f the attendant to the central office while the 
1 station remains off-hook and in verification of a 
I busy station. 
I 
I RELEASE KEY 
I 
I 
IAUDIBLE SIGNAL CUTOF~ KEY 
I 
!NIGHT SERVICE KEY 
1 
I 
!LOUDNESS CONTROL 
I 
I 
ITRUNJC AND STATION LAMPS 
1 
IDIAL 
I 
I 
!DIRECT STATION SELECTION PUSH­
IBUTTON KEYS (4-TYPE ONLY) 
I 
!JACKS A AND B 
I 
I 
I 
!ALARM LAMP 
I 
I 
I 
1 
!REGISTERS BUSY LAMP (4-TYPE ONLY) 
I 

2 

Functions only as a mechanical means to release an 
operated pickup key. 

Used to silence the audible signal. 

Arranges the central off ice trunks so that night 
connections may be established. 

A mechanical device to control the loudness of the 
audible signal. 

Provided as supervisory signals. 

Used to actuate the PBX switching equipment on 
calls into the PBX. central office. and tie trunks. 

used to actuate PBX switching equipment on a call 
into a PBX only. 

Provided as a means to switch attendant functions 
from one console position to the other or to a 
key telephone set. 

Provided to alert the attendant that there is some 
malfunction within the PBX or as an indication 
that established night connections have been dis­
connected due to a power failure. 

Green lamp indicates an all-registers-busy 
condition. 
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~~~Il~I_:._Q~I~IL~-~~§~BIEIIQH 

1a. __ n~~BlfilQ~-1i~Q-Y§~_Q[_~QB~L~~§_fQ§l!IQ~ 
~!E~UII_ti~;L~£Lig~~!:!m:!Lm 

~---~Q~~~EQSi!!Q!!_~ir~Yi! 

1.01 The cordless position circuit con­
sists of inductor A (battery feed for sta­
tions), injuctors TB1 and TB2 (bat~ery feed 
f3r two JA or ~A telephone consoles) , and 
relays BZ, BZ1, P'B, H, HA, NT, and SP. 
Relays cs, os. SPA, and ss and tone generator 
TT are provided for the indication of a 
camped-on call to th~ busy line feature. 

1.02 The 3-type telephone console con­
sists of: 

(a) Loeal battery telephone circuit with a 
transistor amplifier. 

(b) Jacks for use with either a handset or 
a head telephone set. 

(CJ Rotary or TOUCR-TONEedial. 

(d) Audible signal with cutoff key and 
loudness control. 

(e) Night service key. 

(f) One plug-in ri~ht key and trunk lamp 
unit with three trunk pickup keys. 

(g) one hold key. 

(h) One dial back and one release key. 

(i) 

(j) 

(k) 

(m) 

one riaht pluq-in station lamp unit 
with three station iamps. 

One center plug-in key and trunk lamp 
unit with six pickup keys. 

One center plug-in station lamp unit 
with six station lamps. 

one optional left plug-in key and. 
trunk la~p unit with six trun~ or line 
~ickup keys (the T and R leads of each 
key is extended to the cross­
connection box for connection to line 
circuits). 

one optional left plug-in station lamp 
unit with six station lamps. 

1.03 The Q-type telephone console has the 
same items as the 3-type with the addition of 
70 combination 1irect station selection keys 
ani busy lamps and an all-registers-busy 
laml'.). 

1.04 h standard key telepho~ set may he 
use·! if picl-11p of f iv~ or fewer trunks ir.: 
rr>1•1irP:L ~, •• SP':' is modified to use t:he 
'.HX ... h '""Y a-: a holi key. Ex ... ernally mounte1 
~Py& arn t"P~uire1 for night sr>rvice ani dial 
'-1rir fl.met ions. rhe fifth key is drran'J"'d 

for connection to either 
circuit. The exclusion 
auiible signal cutoff key. 

a trum: or line 
key is used as an 

~~--Qg~r~tiQ!l_~i~h_T!!2_!~!~en2n!L.£2n~2lru!-~n~ 
Qn~-~~~~!~QD2n~~~t 

1.05 In general practice. two telephone 
consoles a~d one key telephone set are con­
nected to on~ ?PX through the cordless posi­
tion circuit. The operatin~ grounds for 
relay AC or AC~ in the trunk circuits. relay 
POS 1 or POS2 in the dial pulse regist.er 
circuit (the position relays P'S1 and POS2 in 
turn provide ground for the operation of 
relays H, HA. and NT and the audible signal). 
an°j the TT and TR leads are chained through 
jacks A and B. 

1.06 If the attendant at the first con­
sole has the plu3 of the handset or he~dset 
in j~cks A and B, the succeeding console and 
6-button key telephone set are inoperative 
and cannot establish connections to a trunk: 
however. they have access to lines. 

1.07 When the plug is removed from jacks 
A and a. the operatinq grounds and th-­
ta l~inq leads are extended toward the· second 
console or key telephone set. Regardless of 
whi~h attendant unit is controlling, the 
su,,ervisory lamps L, SL, and TL will light at 
all locations. 

i~ __ QPERaIIQ:!-~lIH-AIIfilm~-IBYrm 

~~--In~Q!!!iDSL.~!ll.-!:~2!lli2~ 

2.01 When a PBX station di~ls o. when a 
rest.ricted PBX station dials 9, or when a PBX 
station line is in a permanent signal condi­
tion. the marker upon a signal from the 
reJister completes a connection from the 
station line to an attendant trWtk. 

2.02 The attendant trunk (FSSI functions 
to supply 120-ipm battery ~ver lead SL to 
flash the SL lamp associated with the trunk, 
connects ringing current to lead BZ to oper­
ate th~ audible signal (through capacitor BZ, 
audible signal to ground at relay POS1 or 
POS2). and connects 120-ipm battery over lead 
TL tu flash lamp TL on permanent signals or 
intercepted calls. 

2.03 In response to the flashing lamps 
and audible signal. the atte·ndant operates 
the associated pickup key. The pickup key 
operated (F311 connects ground from relays SP 
and NT normal, through jack A springs 

· operated, over lead ACA to operate relay ~c 
in the a+:tendant:. trunk. 

2.04 Pelay AC operated connects the 
,3tt~n1ant t:ele pnone circuit t:.o the trunlc over 
lr~a,ls TT and TH. +:hrouqt". ~h"' nornal contacts 
:>f relay-; ~P an·l FB, the 100-~llm tip and rin~ 
r~~is~or~, and ~he make cont~cts of jacks A 
and E. 

TCI Library  www.telephonecollectors.info 



CD-65757-01 - I~SUE 6~ 

2.os The attendant trunk supplies talkin~ 
battery for the ~BX ~t~tion and the attendant 
telephonP. circuit zo,.. t!le JC or QB telephone 
c;t)nsole. The atten1ant telephone circuit for 
th'<! JA or ill\ teleohon .. console ls supplie'.I 
talklnq battery from .1.nd1,1ct;or TB over leads 
:OT and BT~ 

J.06 Relav ;\C:: o~f!!ra~P.d operates relay Ol'i 
!.o the trunk. circuit which opens leau SZ to 
'3llence the audible siqnal and transfers lamp 
SL from 120 ipffi {fast flash) to battery, 
resulting in a ste<1dy lamp indication. on 
permanent signals or intercepted calls relay 
TN releases to extinauish lamp TL. 

%l..._-1.!1£2mir:SL~§.lL~:Key__!~J&eh2I!!U?~S 

-2.07 When a 6-button key telephone set is 
used, the atten1ant trunk functions as 
described in 2.01 to light the line lamp and 
sound the audibie signai. The path for the 
audible signal is lead BZ, the ringer an1 
exclusion key of key telephone set, and 
contacts of jack 8 normal or options around 
jack B to grouna. 

2. 08 With option B, when the attendant 
function is transferred to the 6-button key 
telephone set, relays BZ and si1 operate. 
These relays operated open the individual BZ 
leads from each attendant trunk, ringdown tie 
trunk, and central offic~ trunk. only those 
BZ leads which are strapped aroun1 the relay 
contacts will cause thP. r.ollllllQn ringer to 
operate. 

2.0• The attendant operates a pickup key 
associated with the flashing la~ and removes 
the handset from the switcnhook. Relay AC in 
the attendant trunk is operated over lead 
ACA. the operated pickup key and svitchhook 
of the key telephone set, lead ACG, jack A 
normal. through the cord awitc:hboard BCO key 
operated or throUCJh the options aroan4 ~ 
jack• and cor:d ••itchboard,, and through 
relaye SP an4 trr nor111&l to ground. 

2.10 Relay AC operated in the attendant 
trunk connects the key telephone set to the 
trunk over leads TT and TR. contacts of 
relays SP and FB, and options O and S or the 
normal springs of jacks A and B. The trunk 
supplies talking battery to the PBX line and 
the key telephone set. 

2.11 Relay AC operated operate• l'el&y OR 
in tbe trunk which opens leaa 81 to silence 
the audible signal and tranefers the line 
lamp from 120 ipm (fast flallh) to a_•teady 
lamp indication. 

C....-2D-tAll..f mLC!m!2lc~~--o!J1DLD:w!S 
• -.,--. J 

2.12 If the attendant dealres to qrigin­
ate a call ower the attendant tr.ink. the 
attendant operates a pickup key. associated 
vit.h the t.runk (dark lamp).. The pickup k•v 
operated connects 9rounl\ frm relays SP and 
NT normal ,- throuqtl the coatat:r~s of jack f. 
operat.edw and over lead ACA ~o operate relay 
M: in the trunk cir:cuit. 

2.1J Relay AC functions to connect the 
atten1ant telephone set to the trunk and 
,,perates relay OUT which conn'!cts battery t.o 
i.P.ad !:L causinq lamp SL to light. '!'he 
attendant. hears dial tone and may dial t~1e 
~esired line or trunk code. 

D.L~~~i C~ll_{~2!!!-~~!~I!b2!!~ S~~~l! 
at,t~ng!!nLiun!s 

2.?4 lf the attendant desires to orLgLn­
ate ~ call over the attendant trunk, the 
attendant operates a pickup key associated 
with the trunk (dark lamp) and removes the 
handset from the switchhook. Relay AC in the 
attendant trunk operatP.s to connect the key 
telephone set to the trunk and operates relay 
OUT which connects battery to lead SL causing 
the L la·mp to light. The attendant hears 
dial tone and may dial the desired line or 
trunk code. 

~.r.--~~~~n~!lt-H~ld..~~..Qe~rati2n 

2.15 When the hold key is operated in the 
console in connection with an attendant 
trun~. relay H operates over lead H, throug~ 
the hold key operated, to ground at relay 
POS1 or POS2. When a hold key of a key 
telephone set is operated {sixth pickup key 
modified for holding), relay H operates over 
lead H, through the pickup key operated, and 
through the springs of jack B normal or the 
option around the B jack to ground. 

2.16 Relay H operated connects ground to 
lead HD throuqh contacts of relay AC operated 
to operate relay HD in the trunk. Relay HD 
operated causes the attendant trunk to func­
tiOft to hold a connection af~er the attendant 
releases the pickup key and aisconnects from 
the trunk. Relay BO also connects slow flash 
(30-ipm battery) to lead SL wbich flashes 
lamp SL or L at 30 ipm a• a bold 
identification. 

i:. Mt•Qdant ge-1n~ 

2. 17 I! ~· attendant trunk has been heU 
and the attendant wishes to reconnect the 
console or ·the key telephone set to this 
trunk, the piclp.\p key associated with the 
trunk (slow f lashinq lamp) is operated. 

·~. - - ' 
•. ,N,: in the· . attendant: trunk 
- , :- AC aperatect r•""9aaes relay . · ~ CC!lln•• t .... _ · ~tendant . . , .-r l••dtl . ~:a,· Tll to the ;_,.t_. re-P.~tering ,a _... ~- b::Unk it 

~to·u111 the trunk.· t.he hol4 

. t:~;;:'..;~~~r..-., · .e' :- · ::~'._:-,i · . . . .. _ ~-

1--.~. !DLHll_f!mft ' 

~~lQQ~Q~2ll..K-lt.L.t!!lU!t\sm§ 
.an 
l.01 !f ~he attendant is provided with ~ 

re9ular line circuit, the tip an·i ring of 
this line is connected to one at the 3ix 
pickup keyg in the left it.y unit or to the 
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fifth pickup key (option V) in the key 
telephone set. (These keys have the tip and 
ring brought out separately and are not 
multiplP.d to the common TT and TR leads.) A 
seoarate audible sigual must be provided and 
connected externally. No lamp signals ar~ 
provided. 

B. __ I.J.n~ickue.Jll?~!~!2n 

3.02 On an incoming call, the audible 
siqnal sounds as an indication to the atten­
dant. ~he attendant operates the pickup key 
in the console or ooerates the pic\up key and 
removes the handset from the switchhook on 
the key telephone set. The ringing will be 
tripped and a talking path established. 

3.03 To originate a call, the attendant 
operates the pickup key ~ssociated with the 
line and removes the handset from the switch­
h~ok if a key telephone set is used. This 
operation connects the attendant to the line. 

!.__..Q~BAitON ~~ttI-RAIL.Q[l~-TBYHI 

~--In1&2ming_~~ll._~~2D-S2l! 

•.01 on an incoming call fran the central 
office to the central office trunk circuit, 
if the connection to the trunk is made during 
the silent interval in the central office the 
tr•.Jnk circuit functions to connect battery to 
leads TL and L which lights lamp TL in the 
console and lamp L in the key telephone set. 

•.02 At the end of a silent interval and 
at the start of the ringing interval the 
trunk circuit functions to ch~nge battery on 
leads TL and L to 120 ipm which causes lamps 
TL and L to flash. 

•.03 If the connection in the central 
office is made during the ringing interval at 
the central off ice the trunk functions to 
flash lamps TL and L. The trunk also func­
tions to connect continuous ringing current 
controlled by relay R1 in the trunk circuit 
to lead si which operates the rinqer through 
the audible siqnal key to qround at relay 
PJS1 or POS2. 

•.o• The attendant answers by operatinq 
~e pickup key associated with the trunk. 
Relay ACA in the trunk circuit operates over 
lead ACA, the pickup key operated, and 
springs of jack A operated to ground. Relay 
ACA operated connects the attendant telephone 
circuit to the central office trunk over 
leads TT and TR, through contacts of relays 
SP and FB normal, and the made contacts of 
jacks A and B to trip the ringing on the 
trunk. 

•.OS As soon as the rin1ing is trippei, 
relay P1 in the trunk releases to silence the 
audible signal an~ transfers the flashing 
la~ns from 120-ipm battery (fast flasht ~o a 
steady la~p in~ication. 

4.06 On an incoming call from the central 
office to the central office trunk, the trunk 
circuit functions to flash lamp L as 
described in 4.01. ThP. trunk circuit also 
connects continuous ringing controlled by 
relay R1 in the trunk to lead BZ which 
operates the audible signal in the key tele­
phone set tnrough the exclusion key and the 
normal springs of jack B or through the 
option which shunts jack e. 

11.01 The attendant answers by operatln9 
the pickup key associated with the flashing 
lamp L and removing the handset from the 
switchhook. R~lay ACA in the ~runk operates 
over lead ACA, through the pickup key and 
switchhook o~rated, and throuqh tne normal 
springs of jack A or through the options 
which shunt jack A to ground. 

Q.08 Relay ACA operated connects the 
attendant to the trunk over leads TT and TR, 
through the normal contacts or relays SP and 
~B. and through the normal springs of jacks A 
ani B or the option that shunts jacks A and B 
to trip the ringing. 

~.09 As soon as the ringing is tripped, 
relay R1 in the trunk releases to silence the 
audible signal and transfers lamp L from. 120 
ipm (fast flash) to a steady lamp indication. 

•.10 The hold key functions as both a 
holding and a steering key when it is used 
with a central office trunk. If the incoming 
call requests connection to a line within the 
PBX. the attendan~ operates the nonlockil'llCJ 
hold key and in turn operates relay H over 
lead H, through the hold key, and to qrou.,d 
at relay POS1 or POS2. 

•.11 Relay H follows t~e action of the 
hold key and operates relay HD in the trunk. 
Relay HD operated transfers the TL or L lanap 
fro~ a steady lamp indication to 30 ipm (slow 
flash) as a holding signal. 

•.12 The operation of relay Hand relays 
HD and ACA in the trunk cause relay SP to 
operate. Relay SP operated: 

(a) Places a hol~inq shott across the 
trunk side of the circuit (leads Tl' 
and TR). 

(b) Leaves the attendant telephone circuit 
across the line sidP. of the circuit 
(leads LT and LR). 

(c) With the hold key released, 9round ls 
connected to lP.ads T and U t:hro•1gh the 
trunk to the marker as a signal for 
the marker ~o connect a dial pulse 
reqister to the trunk. 

Paqe S 
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•.11 The holdinq of an incomlnq call on a 
central office trunk at a key telephone set 
is the eame aa described in the prece1inq 
eectlon except that the hold key in the key 
telephone set ls pickup key No. ~ modified 
and that relay H operates through the hold 
key operated, the normal contacts of jack B, 
or t.he option that shunts jack B to ground. 

•.1• ~fter the attendant has answered an 
incoming call and has held the tnmk. dial 
tone will be returned by the dial pulse 
register. The attendant dials the desired 
PBX line and if the ~4rker finds the called 
station line idle it transmits a ring start 
ground to operate relay RS in the central 
off ice t.runk. 

,.15 Relay RS operated prepare~ the trun~ 
to transmit ringinq current to the calle1 
station line, operates relay FB, a11i releases 
relay HD in the trunk. Relay H::> rele<lse:i 
changes larnps TL an1 r. from 30 i!Jr!'I (slo·"' 
flash) to a steady lamp indication and con­
nects 30 ipm to lamps SL and L. 

II.. 16 If the attenr:ant releases from the 
connection i.l!Ulledia.tel,. after dial inrr, ringing 
induction is return~1 to the centr~l office 
When the statio:l l ir,e i'5 rung. The e>~,eraticn 
of. th·t! ~LS key by the at t- endant roechanica lly 
r.ele&ses the pickup key which releases relays 
AC and. l\Cf\ in the central office trunk. 

lt.1? The release of relay ~c connects the 
•~!!ntral office t;:-unk side to the line side of 
t.~e central office trunk, but the holdinq 
~~o~t ac~oss the TT and TR leads due to relay 
s~ operated remains until relay ACA in the 
1trunk t'eleases. 

q.18 Relay ACA released releases relay SP 
Al'lld disconnects leads TT. TR. LT, and LR from 
the attend.ant telephone circuit.. When relay 
!\CA r~leases,. ~he holding short is removed 
and the central office hears ringing 
inductions. 

$.~9 If the attendant remains on the 
CGnn~ction until the station answers. relay 
RT operates in the central office trunk to 
~lease relay RS, also in the central office 
trunk. Relay RS released changes lamps SL 
and L from JO ipm (slow f las~) to a steady 
lamp indication and provides a supplementary 
h:>ldin(J ~th for relay F'~. Relay FB supplie3 
talking battery for thP. called station while 
it is connected to the attendant. 

11.20 The attendant may originate an out­
q:>inq c<'lll to the central office by oper.'!tin:f 
~ pickup key associated with an idle centr~l 
office trunk (dark SI • .:ind TL lamp) providt"i 
cert4in 0rtions 3rP wireJ in the trunk. 

•.21 Relay ACA operates from qround 
through the contacts of relays SP and Nr 
normal, contacts of relay BCO operated if M 
option is furnished, and the contacts of jack 
~ and the pickup key operated. 

G.22 Relays ACA and AC operated in the 
central office trunk connect the tip and ring 
of the central office trunk to the attendant 
telephone circuity via leads Tl' and TR. The 
attendant now receives central office dial 
tone and may dial out. Relays S1 and SR in 
the central office trunk function to light 
lamps L and TL steady. 

Q.23 A call may be originated from the 
key telephone set by operating the pickup key 
associated with an idle centr~l office trunk 
(dark L lamp) and r~rooving the handset from 
the switchhook. The central office tr-1nlt 
functions as described in the precedin9 sec­
t ion except that the ground for the operation 
of relay ACA is through jack A normal or 
options shuntinq jack A and the conta~-ts of 
the switchhook of the key telephone set. 

G.2G If the ~BX line connected to a 
central office trunk or a station dial 
transfer trw1k recalls the attendant (fast 
flash 120 ip:n on sti\tion 1:-.·up), the atte?.i,1nt 
reoperates the trunk pick~p key associat(~ 
with thP. 120-ip!TI fast-flc-.shin'3 lamp v.·hich 
reoperates the ACA relay in the trunk to 
connect the attendant telephone circuit to 
the LT and LR leads of the tr:unk toward the 
PBX. 

•.25 When the attendant has received the 
number of the PBX line to which the call is 
to be transferre1. the hold key is operated 
qrounding lead H to operate relay H. 

ll.26 

(a) 

(b) 

(c) 

Relay H operated: 

Grounds lead HD toward the central 
off ice trunk to operate relay HD in 
the central office trunk. 

Grounds lead HM toward the central 
off ice trunk to supply a supplementary 
holding ground for relay HM in the 
central office trunk. 

Removes 
series 
central 
holding 
central 

ground from lead H to cause a 
of relays to release in the 
office trunk which remov~s 
ground from relay HM in the 

office trunk. 

•.27 Relay HM is prevented from releasing 
until the hold key is releasej because relay 
H operated also qround5 lead H~ to hold relay 
HM in the central office trunk operated. 

~.28 When the hold key is release1 relay 
H~ in the c~ntral off ice trunk releases. 
~elay H~ rele,sPi causes the established call 
to .\i!iCOllllt'C'•., 1nd 1•'1\'t~S thf· i\t••'!l.i~:, .. t "l·~-
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office. 
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connected toward the central 

Q.29 The att~ndant then reoperates the 
hold key 'Which will reoperate relay H over 
lead ~. Rel1y H o~rated grounds lead ~D to 
operate relay ~n in the central office trunr.. 
Felay HD in the trunk operated grounds lead 
SP to operate relay SP in the cordless 
p."lsit ion circuit. 

Q.30 Relay SP operated and relay H 
released (when ~he hold key is released) 
nrovides ground over leads T and u. ani with 
relay AC~ operated in the central oftice 
trunk gives a signal for the marker to 
connect a register to this trunk. When the 
reqister is attached the ~ttendant hears PBX 
dial tone and can dial the desired PBX line 
number. 

l£. __ Att~n~~!l!.-R~~nt~~!_tleld_~~nt~~l-Qffi£~ 
:r~imt. 

Q.31 If the attendant desires to re-enter 
a central office trunk which has been held, 
the trunk pickup key associated with the 
slow-flashing lamp is operate1 which operates 
relays AC anc ACA in the central offic~ 
trunk. 

"· 32 Relay 1'.C operated in the central 
off ice trunk rernov(•s the hold coni i tion ani 
the atten1ant teleohone circuit is cor.nectei 
to the central o!f lce. After re-enterinq the 
central office trunk if the attendant desires 
to aqain hold the central off ice trunk the 
hold key is reoperated to re-establish the 
hold. 

5.01 Ground to operate an AC relay in any 
trunk circuit is supplied over lead ACA 
through relays SP and NT normal. This path 
is provided to guar1 against operation of an 
A: relay if either the NT or SP relay is 
operated which would cause a false signal to 
be sent to •he connected t~un~. Resistance H 
is provided to furnish holding ground for AC 
relays after relay SP or NT has been 
oc>erated. 

6.01 If a restricted line desires to 
place an outward call to the central off ice 
and dials either 9 or o. the call will be 
routed to the attendant via an attendant 
trun~ circuit. 

6.02 The attendant answers this incO!llinq 
signal as described in a precedin1 s~ction 
and having determined both the telephone 
numt-er 1esired arid the number of the PBX line 
oriqina~inq the call puts a hold on th~ 
at: t: en1,;tnt trunk. 

T~SIJ!': 60 

6.0J ~he attendant now sP.izes an idle 
central office trunk and dials the central 
office nc~ber. When ~ne party at the central 
office telephone an5wers, the attendant asks 
hi:n to wait. The atten.fant then puts a hold 
condition on the central office trunk but 
d<Jes not restore the trunk pickup key. The 
atten~dnt will now hear PSX dial tone, and 
t>efore cH.1 ling operates the dial back key. 

6. 011 :'he dia. l back key operated operates 
relay ~r with a qround irom relay POS1 or 
POS2 over lead NTG. Relay NT operated locks 
over lead !I to relay '1C normal in the central 
office trunk. 

6.05 When iialing is complete1, the MC 
relav in the central office trunk operates 
and connects relay NT in the position cir­
c~it, in serie~ with the NT relay in the 
mar~er. Relay NT operated in the marker is 
an indication that the marker shall disregard 
the busy condition of the called line and 
connect to it. 

6.36 When the marker connects this cen­
tral office trunk to the PBX line which is 
being held on the attendant trunk, the atten­
dant trunk is released or kickei off and 
return3 to normal. 

6.07 ?he connection to the central office 
trunk remains complet~, and the a~tendant 
restores the trunk pick~p key for the central 
off ice trunk. 

6.08 ?or the key telephone set, operation 
is identical to the above except operating 
~round for relay NT is through jack ~ normal 
or through the option which shunts the jack. 

2L--~1~HI-~.Jjli~!IQH§ 

7.01 If the PBX is arranged for flexible 
night connections, the operation of the niqht 
key to the night service position causes 
relay NS to release in the alarm, transfer, 
and test circuit. The attendant now may 
establish a night connection between any idle 
central office trunk and any station (idle or 
busyt by the f ~llo~ing sequential procedures: 

(a) Operating the pickup key associated 
with the idle trunk to connect the 
attendant to t.he trunk. 

(b) Operati~q the hold key to obtain fBX 
dial tone. 

(c) Dialing the number of the desired 
station. 

(d) Operatinq the r~lease key to discon­
nect thP. attendant from thP. trunk. 

The central office trunk will be directly 
c~nn~ctP.1 to ~n idle station or will camp on 
if th~ 5t~li<Jn i3 husy. 

7.02 !f .1 POWPr f,;i l•JrP ·~·~C•lr'.l ~ft:Pr 
ni1h.. r:onn .. r:t i·.,;~:; h.iv•• h•·•·n e·;t.1t· l i :r.•,·l, "11 

'·t l •' 
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ni•1ht <:011n"rt i 'lns ilCf' dir.c:onnPct-1·~ an:i err,.•r­
qPn<:y co:1n•~:t_ i•ms .1 r<> "'lt..\hlisht>j by t:he 
relf>ast.> of relays A'!' nrl'l l\TI\ in t:he alarm, 
tr.st, <ln•l t.ran!lter circuit. 

7. Ol Rehys AT an<1 ATA TPlPaSP<l transfer 
31, anrl 32) directly to 

trunk con<:lur.tors and make 
to the PBX s~itchin? system. 

lines (STA• 3 O, 
central office 
these lines busy 

8.01 A busy lamp is associated with each 
station. Whenever a hold !'l;iqnet associated 
with a station line is operat~d. 1round is 
connected via a ?L- lead to one side of the 
busy lamp. 

8.02 The ot:her side of all busy lamps 
within a t.e:.s group is strapped co::vr.on an<:l is 
c::>nnect_f'n •1ia a B- :i.e~d, throu1h the BCO 
relay in t~e alarm, transfer, and test cir­
cuit ooerate::l, to one side of a l:l-volt ac 
supply.- The other siJt> of the supply is 
qrounded. Th1?refore, whenever a sta•_ion hol1 
magnet operates, the a~sociated busy lamp is 
lighted. 

~--all_R~gist~r~-~Y-1~m£ 

8.03 When both of the dial pulse regis­
ters· are busy, battery through contacts of 
both of the SR relays light a lamp (ARB) in 
tho? atterdant It-type telt!phone consol... This 
lamp liqhted serves as a warning to the 
attendant that direct station selection is 
inoperative. 

tL--'2i.I.~-~~~i~n~~!~~ti2n_1QB!i2n_~l 

8.04 When the attendant wishes to com­
plete an incoming trunk call to a station, 
the pushbutton key associated with the called 
station is momentarily depressed if the busy 
lamp is dark. This causes the same functions 
as if the attendant ha~ operated thP. hold 
key, received dial tone, and dialed two 
digits. 

8.05 Ground from contacts 
via lead SGJ is connected to 
the pushbutton key. With the 
this: 

of relay POS­
the contacts of 
key depresse1 

(a) 

(b) 

(c) 

(dl 

Operates relay HA (ground via lead !11, 
contacts of ?OS- relay, and leaj HA). 

Operates relay H (;1roun:l via lead H1, 
cont.acts of relay POS-, lP:tc! HI\, and 
lead H1 via the ~ttend~nt trun~s). 

c-oanects nround to a 
correspondin~ to the 
the key. 

• 

uni ts rr- lea i 
\mits diqit of 

c.-mnect s qt"oun,i t·:> i\ t~ns 1'- le-1·1 
ror1·pspon.ling to the tt>ns cti,1i.t of t~\<:> 
\:o_·r. 

8.06 ~elay H operated operates relay HD 
in t:he trunk. Relay HD operated transfers 
~he TL or L lamp from a steady lamp indica­
tion to JO ipm (slow flash) as a hol1inq 
signal. 

8.07 The operation of relays H and ACA in 
the trunk causes relay SP to operate. 

8.08 Relay SP operated: 

(a) Places a hol1ing 
trunk side of the 
and TR) • 

short across 
circuit (leads 

the 
Tl' 

(b) Leaves the attendant telephone circuit 
across the line side of the circui~ 
(leads LT and LR) • 

(c) With the H relay released, groun~ is 
connected to leads T i\nd U throuqh the 
trunk to the marker as a signal for 
the marker to connect a dial oulse 
register to the trunk. · 

8.09 Leads T- and u- are extender\ to th~ 
attached register via relays AC and POS- in 
~he register circuit. Ground on these leads 
results in the operation of r-egister re:lays 
TD- and uo-. Relay H~ operated operates 
register relay UD via leads HA 1 and HA:! an•i 
releases relay H. Register relay UD causes 
the register to complete to the marker. 

8.lQ If the marker finds the called sta­
tion idle it operates the station hold maqnet 
to light the busy lamp and transmits a ring 
start ground to operate relay RS in the 
central off ice trunk. 

8.11 Relay ~s operated prepares the trunk 
to transmit ringing current to the calle1 
station line, operates relay FB, and releases 
relay HD in the trunk. 

8.12 Relay HD released changes lamps TL 
and L from 30 ipm (slow flash) to a steady 
lamp indication and connects 30 ipm to lamps 
SL and L. 

8.11 If the attendant releases from the 
connection immediately after dialing, ringing 
induction is returned to the central office 
when the station line is rung. 

8.14 The operation of the RLS key by the 
attendant mechnically releases the pickup key 
which releases relays AC and ACA in the 
central office trunk. 

8.15 The release of relay AC connects the 
central office trunk side to the line sue of 
the central office trunk, but the holding 
short across the Tr and TR leals remains 
un~il relay ~CA in the trunk releases due to 
n~ lit. y SP Ot><? r a tc.J. 

8.16 Pelay A.CA released relPas~s relay SP 
.ind disconnrct.s lea,!s TT, TR, T.T, .ind LH fro:n 
thr atteni.111t t_.: .. lephunr• l"ircuit. ~<l'h~~n i:~L1y 
.\CA releases, t.he hol lin~ short. is reta.:ivPJ 
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and the central 
inductions. 

office hears 

8. 17 If the attP.ndant remains on the 
connection until the station answers, relay 
RT operates in thP. central office tr•1nk to 
release relay RS, also in the central office 
trunk. Relay RS release·.i changes lamps SL 
anj L from JO ipm (slow flash) to a steady 
lamp indication anJ provides a supplementary 
~oldinq path for relay ~s. Relay FB supplies 
talking battery for the called station while 
it is connecte1 to the attenJ~nt. 

8.18 If the attendant desires to origin­
ate a call over an attendant trunk, the 
attendant operates a pickup key associated 
with the trunk (dark lamp). The pickup key 
operated connects ground from relays SP and 
~~ normal, through the contacts of jack A 
operated, and over lead ACA to op~rate relay 
AC in the trunk circuit. 

B.19 Relay AC functions to connect the 
attendant teleohone console to the trunk and 
ooerates relay OUT which connects battery to 
lead s~ causing l~mp SL to light. The 
attendant hears dial tone. 

8.20 The called station may be directly 
selected by momentarily depressing a pushbut­
ton key associated with the station. When 
the key is depressed ground is connected to 
units lead u-, tens lead T-, and lead H1 
whlch operates relay HA. 

8.21 The ground on the U- and T- leads 
will operate a units digit uo- and t:ena diqit 
TD- relay in the register. P.elay HA opera~ed 
causes the reqister to complete to the mark­
er. The marker will set •lp the connection 
between t.he att:.endant and stat-ion on a junc­
t::>r basis. 

9.01 When a cord switchboard is provided 
for the attendant position equipment, the 
cordless position circuit functions only with 
the night attendant key telephone equipment. 

9.02 Circuit action for transferrinq from 
the day attendant cord switchbo~rd is t~e 
same as previously described for transfer 
from one console to anotheJ:" or from one 
console to the key telephone set, exce;>t that 
instead of the telephone set jacka in the 
console providing the transfer, the transfer 
is accomplished by the battery cutoff rel.ay 
ir. the switchboard. 

12L __ Dig1~a'IlQl.L!2E~a~f3a~2u_~aw._l'2_1ya1 
LII!ri 

6...--~itb2Y~ic-~t-l!ilti~l~~t!2D 

1C.01 The atten·1ant aftf.:r recl!ivin'J an 
indication of a camped-on con~ition (bu~y 
tonP), opPrates th'? release ":Py droppin:J t!l<? 
conn,..ctions. The att.f.!nrlant then r•!operat:.P,1 

the pickup k~v a~sociat~d with-thf> centr~l 
offic<:! trunlt ~ich operates tr•mk relay ACA. 
Relay ACA operated operates trunk relays ~c 
anJ IC-. 

10.02 Relay IC- operated: 

(a) Operates relay CS in the cordless 
position circuit via lead IC1. 

(b) Pa~tially prepares the path to connect 
the tip and ring of the but'y line to 
the tone generator. 

10.0J Relay cs operated: 

(al Co;noletes a lockinq path for relays 
rc--and cs. 

(b) PrepareR an operating path for relay 
ss. 

(c) Connects ground to start tone genera-
tor Ir. 

(d) Operates relay co. 

10.0Q Relay co operated: 

f~) L~~ks operated under control of trunk 
relay IC-. 

(bl opens the operating paths of the IC­
rP.lays of al! central office trur.kn. 

10.05 The ~ttendant notifies the central 
office ~rty of th~ camped-on con1ition an1 
releas~s, mechanically ~eleasinq ~h"! trunk 
pic~up key. rhe pickup key ~~leased releases 
trunk relay AC. Trunk r~lay AC released 
releases trunk relay ACA and operates &:elay 
ss. 

10.06 Relsy ss operate~~ 

(a) connects a second 
generator IT. 

ground to tone 

(b) Applies tone ~o 
the btisy Uni!'. 

the tip and ring of 

(c) Slow releases relay cs. 
10.01 Relay cs releal!K"d removes one 

qrouni from tone 9enerator IT and slow 
release relay ss. 

10. 08 Rela)• RS released removes qround 
from tone generator IT turning it off and 
opens the tip and ring leads. 

10.09 When the atten1ant console is 
equipped with .l station h11sy la:np fiel-1~ ~he 
<1t.tPnia:it_ may confirm a de,...in~·1 <::ilmp-on con­
dition bP.for"! conn•>ct:in:r the r.••r1t:iral office 
pil'rty hy •Hrer:-t -:~.at:i'ln $elP.r.tion. ·.rh,.n the 
a ttPn·J,..11t ·i~pr~s<:P~ th .. pu-:hhut tnn ~r·y. re- lay 
o:; or~e-r~~ .. ~. in rnr1 llel 1.-i ~ !1 z:-.-! l;iy:~ ~ l!'ld HA. 
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10.10 Relay OS operated: 

(•1 Prepares an operating path for relay 
cs. 

(b) Locks under control of relay SPA. 

(c) Opens the operating path of relay SS. 

10.11 In the process of completing a 
camp-on connection, the 111c1rker operates trunk 
relays PY and IC. 

10.12 Relay IC operated performs the same 
functions as described in 10.02. 

10.13 Relay cs operated performs the same 
functions as de~crlbed in 10.0l. 

10.1• Relay e:> operated performs the same 
functions as described in 10.0•. 

11.05 When a S56A switchho~r1 with jack 
appearances of the two-way trunk circuit to 
the central office is used as an attendant 
position, lead BZ is connected to the cord 
buzzer circuit to cause an audible signal on 
incoming trunk calls. 

11.06 When the attendant holds a two-way 
trunk circuit to the central off ice and lead 
w is provid~d, ground from the hold key 
causes relay TLA in the trunk circuit · to 
operate. 

11.07 Option Z! provides a make contact 
of the BZ1 relay in the az lead to the 
6-button key telephone set ringer. This 
prevents the buzzing of the BZ relay due to 
rinqing current associated with incoming 
calls to an attendant position. 

10.15 A~ the completion of the camp-on §l~II2H-111-=-B~~tl£.l_~IA 
connection, the attentiant will receive aud-
ible ar.d visual indications of camp on. The 1L--H2BK!llg.Jil~II§ 
attendant release of the oss key will release 
relay !~A. 1.01 l!2l!:A!I~§: •S to S2 volts de. 

10.16 Havinq completed the camp-on 
nection, the attendant then disconnects 
the loop by operating the release 
mechanically releasing the ~runk pickup 
The pickup key released releases trunk 
N!. Trunk relay AC released releases 
relay ACA and operates relay SS. 

con­
from 
key. 
key. 

relay 
trunk 

10.17 Relay SS operated performs the same 
functions as described in 10.06 except relay 
SPA released releases relay os. 

11.01 When this circuit is used the 700-
type cordless position or with a 7S6A PBX 
that does not have the POS1 or POS2 relays, 
option G is furnished. The ground normally 
furnished hy the position relay on lead SG3 
is replaced by the AP gro~ through jack e. 

11.02 When the attendant operation of a 
756A PBX is transferred to a 6-button key 
telephone set, the colllr.IOn rln9er continWts to 
ring on calls over central office and ~tten­
dant. trunks . which do not appear on the 
6-but.ton key telephone set. 

11.03 TO prevent this, options are added 
in the attendant. trunk and the central off lce 
trunk which separ~te the buzzer leads of each 
trunk and connect the leads to contacts of 
relays provided by this circuit (option Bl. 

11.0• Straps are added across the .. k• 
11nd break contacts of each BZ lead associated 
wl.t:h a trun!t app.,arance on the 6-b'ltton key 
telflphon" set. When the operatioa• are 
transferred, the added relays in the cordless 
position clrcult. o~rate and the b11zzer leads 
not snapped are opened. OnJ.y thor.e BZ lea<ls 
strapped will cause the con.on ringer to 
a,erate. 

11) 

2.01 The functional designations and 
meanings of the relays used in the cordless 
position are listed as follows: 

~i!ll9'.Dlli2D tluoiD!l 

BZ Buzzer 

811 Busaer Auxiliary 

co cutout 

cs eontrol SiC}llal 

OS Direct Statior. Selection 

FB BaU.ery Feed 

R Hold 

RA Rold Auxiliary 

WT No Test 

•• Split 

SPA Split Auxiliary 

J.11 To provid~ for corwtecting the atten­
dant telephone to any central office trunk or 
attendant trunk or line circuit under control 
of the attendant. 

l.02 To provide la•p signals for trunks. 

J.03 To provide transmitter battery for 
the at:tendant. toelephone when .JA or qA tele­
phone consol~• are pr~videj. 
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l.011 To provide an audibl,. siqnal in 
con:iunct.ion with trunk and line lamp siqnals. 

~.05 To providP- foe cuttin1 off the ~ui­
ib le signal under con t.rol of a key. 

3.06 To oroviie a start sional to the 
rMrk~r on outgoing calls to PBX lines or 
trun~s from the atten~ant position. 

3.07 To provide for holdinq a trunk after 
the attendant disconnects. if desired. 

3.08 To provide talkinq battery for the 
attendant on calls to P3X lines or trunks 
connected to the line end of central off ice 
trunks. 

3.09 ~o provide for splitting a central 
off ice trunk when required. 

3.10 To siqnal the marker to connect to a 
line disregarding t~e busy conjition on dial 
bacY. co~pletion of outward calls to the 
central office. 

~.11 To provide 
th~n one attPndant 
di f t'erent times. 

for opP.ration with more 
key t:.elephone unit at 

3.12 When used with morP than one atten­
dant key telenhone unit, to rcn1er other key 
unit!' inO{'(!r~tive except to lines 'lfhen a 
particular key unit is attended. 

3.13 To pro\•ide a visual troullle signal 
which is co~~on to ~11 alarm con~itions for 
the PBX. 

3.111 To provide a visual signal when a 
p~wec failure has disconhected the flexible 
night connections. 

J.15 To provide for operation of the 
c:>rdless oosHion circ•1it with the a•1xiliary 
position circuit durinq remote! trunit answer 
o~eration of the PBX. 

3.16 To provide at only' one attendant 
P'Jsition (a cons~le or t~e 6-button key 
telephone ~et) a means for rl~cin~ the PBX on 
remote trunk answer operation. 

3.17 To provide for disabling thP. 6-
button key telephone set vnen the attendant:. 
at the key tel~phone set DC>sition places t~ 
PBX on remote ~runk answer operation. 

11.01 When thjs circuit is listed on a 
kP.yshrPt. the connectinq inform..~ion ther~on 
is to be followed. This circuit connects 
with the following: 

(a) 1.ine. Link. an.i MarkP.r Circuit 
SD-657111-01 

(h) Dial Pulse 
SD-~57112-01 

Re•Jister Circuit 

(c) Two-way central 
5['1-657'l.?-01 

OffiC!; Trunk 

(di Attendan• Trunk Circuit - '-D-65753-01 

(e) Tie '!'rur.k Circuit Outqoinq Manual 
an::t Dial Select.e.i - Inco:ning Ringd'Jwn 
- S0-65756-01 

(f) Alarm. Transfer, and Test Circuit 
S!)-66796-01 

(~) P'.1sy '/erificat.ion Auxiliary Trunk Cir­
cuit - S::>-66911-01 

(h) Power Supply·circuit - SD-81326-01 

(i) Power supply Circuit - SD-81600-01 

( j) 

(It) 

(1) 

(rn) 

(n) 

No. 556A P~X Cord, Telephone, Dial, 
B,.tt€'ry, B11zzer, and Ringing 
Circuits - S:>-65658-01 (typical) 

Telephone 
Tel<'>phone 
Si>-669·)7-01 

Consoles 
console 

3- 'Ind ll-Ty9e 
Circuit 

Station Dial Transfer Controller Cir­
cuit - SD-66909-01 

Auxili3ry Position Circuit 
$!)-66910-01 

6080 cord switchboard Auxiliary Sig­
nal, Fuse Alarm, Battery Cut-Off, and 
Miscellaneous Circuit - S0-67039-01 

~~--M~~Qro~U~I~~-TESTltl@_~~Q2lB~~&!!'I2 

5.01 The cordless posi~ion circuit shall 
be capahle of performin9 all the service 
functions listed herein, and meetinq the 
re1uirements shown in the Circuit Require­
ments Tables. 

6.01 No provision is made to take this 
equipment out of service. 

7.01 P.n operated fuse supplyin9 the 
cor~less position circ~it vill r~sult in a 
major alarm. This alarm is transmitted to 
the plant service cent.er if alarm sendin9 is 
provided, by a visual signal at the at•.endant 
position, and in the alarm tranqfer and test 
circuit. P.eplacinq the ~perate1 fuse 
silences the alarm and extinqnishes t_he lamp.· 

!>. 1 ':'ht> -::o.fo of t.lil' ii rrl 11· in \pp Yi'l· 
1 i." cnr r"•: t<> l t r ·-·~ '' ~·~ ~ ~ _, II :•IJ l . 
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D. 2 Heferenc~ i!l a·i<l<'ti for th·• 1101(" tone 
q<•ner-1tor. 

l'IEf,f, TELEPHON!!! L.\l\OR1\TORIF.S, rncoRroRJ\Tt:O 

D~?'!' 3221-'WVS-P.GP 
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CIRCUIT DESCRIPl'ION 

PBX SYSTEMS 
NO. 756A 

CURRENT DRAIN DATA 

l. PURPOSE OP CIRCUIT 

1.01 This drawing gives the current 
Drains for circuits in PBX Systems, 

No. 756A KEY SHEET, sn-65910-01. 

2. REASON FOR REISSUE 

2.01 Curr~nt Drain values are revised 
to update Current Drain Data 

Sheet. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPl' 5122HW-WEK-RHP 
DEPl' 533?'-RVL 

Printed in U.S.A. 

CD-65910-02 
ISSUE lD 

DWG ISSUE 2D 

Page 1 
l Page 
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CIRCUIT D~SGRif'TION CD-65942-01 
ISSUE 3B 

APPENDIX lB 
DWG ISSUE 78 

PBX SYSTEJitS 
~. ,,,,... . . 

AUXILIARY RELAY CllCUIT 
pc.,:1 DIRECT STATION SELEcTION 

FROM STATIONS 

CHANGES 

B. Changes in Apparatus 

B. l Superseded Superseded By 

K- Relay AK4, K- Relay AK49, 
Fig. 3, X Option Fig. 3, W Option 

D. Description or Changes 

D.l On sheets 2, 3, 5, 7 and 8, Option X 
is designated and rated Manufacture 

Discontinued. Option W is added to provide 
a new relay code ror relay K- whereby all 
or the contacts in the operate and holding 
paths to line relay L in the register are 
EMB. This change eliminates the poss1..­
u1li ty ot manentarily opening the circuit 
path long enough to falsely release relay 
L in the register under marginal conditions. 

D.2 On sheets 2 and 3, wiring option V 
is added to provide lead K as a lock­

ing path to ground tor operated K- relays. 
This change reduces the probability ot 
call blocking and contact arcing when 
the DSS key is operated momentarily and 
restored to normal before the call is 
completed. 

D.3 On sheet 2, the working limits in­
formation is clarified by adding a 

reference to relay SC and equipment note 
201 is removed. 

D.4 On sheet l, the title is changed to 
delete references to No. 759A Dial 

Canmunications System which was re-desig­
nated Switching System No. 400. 

D.5 On sheet 6, SCl and SC2 are revised 
to indicate that the DSS key should 

be held operated until dial tone is removed 
and to make minor additions and corrections. 

D.6 On sheets 8, 9 and 10, CAD Figs. 8 
and 9 tor 75~ are deleted, CAD Figs. 

3 and 4 are rated "M:M Only" and replaced 

by new CAD Figs. 8 and 9 respectively. 
Wiring of diodes is revisea to eliminate 
cr1aa-croaaing. 

0.7 On sheets 8, 9 and 10, CAD Pigs. 1, 
5, 6 and 7, option Vis added. 

F. Chan1ea in CD Section 

F.l Under SECTION I - GENERAL DESCRIPl'Iotl 
1. GEREMt AtTHOb 6F oPkHXTiON, , 

change parapgrapfi 1.oi to read: 

l.Ol The purpose of this circuit is to 
provide a means whereby a station 

arranged for direct station selection 
may originate a call by lif~1ng the hand­
set, listening for dial tone and or-:~·ating 
a key corresponding to the number ot the 
station being called until dial tone is 
removed. 

F.2 Under SECTION II - DETAILED DESCRIPl'ION 
1. ESTABtisRING A b!RtC't sTMtoR ' 

SELECTION cxtt, change paragraph 1.o4 
to read: 

1.04 (d) Prepares its own locking path 
to ground under cont;.ol or relay 

PRO,l. 

F.3 Change paragraph 1.06 to addc 

1.06 (e) Canpletes the locking pat~ to 
ground for operated K- relays. 

F.4 Change paragraph 1.10 to read: 

1.10 When relay PRO,l releases, the 
locking path for operated K- relays 

is opened, the associated relays DSCO,l and 
SC- release which removes ground from 
leads T- and U- to the register. 

F.5 Add paragraph 1.14 as follows: 

1.14 When dial tone 1& removed, the n:~ 
key is restored to normal which 

releases the K- relay. 

Printed in U.S.A •. Page! 1 
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P.6 Under SECTION III - REFERENCE DATA, 
1. woltidtm LtMIT8, chinge paragraph 

l. 01 to read : 

, 01 Linea 

The maximum resistance ot the cirou.it 
path tor satisfactory operation ot relay 
SC- is 125 ohms. 

BELL TELEPHONE LABORATORIES, IllCORPOIATED 

(WECt> 2l.2()JIV-RBB-WBIC) 
DEPl' 5337-LAH 

Page 2 
2 Papa 

F. 7 Under S~:CTION IV - CONNECTING CI.R::UITS 
changc""paragraph 4.oi to delete: ' 

4.01 (a) No. 759A Linei,Link and Connector 
Circuit • SD-D0744-0l. 

(b} No. 759A Dial Pulse Register 
Circuit - SD-66775-01. 
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c~_RCJJ'l' DESCJU P'J'ION 
• 

CD-65~-01 
IISUB 31) 

DWO ISSUE 6B 

PBX SYSTEMS 
NO. 759.A DIAL COMMUNICATION SYSTBM 

.AID 1'0 .. 756A 
AUIILUKJ' KILA.Y CUCUIT 

POB DIIS:T l'U.'l'Itw SILBCTIOB 
l'JDI l'U'l'IOlll 

TABLE 01'' COil'fENTS 

UCTIOH I - GENF.RAL o:!:SCRIP:rIO• •• 

!:......J!!:MERAL METHOD OF OPERATI<ll. 

SECTION II - DETAILED DISCRIP.rICB. • • 

1. E,.c;TABLISHING A DIRECT STATI<ll 
Sttldf!ON cAtt • • • • • • • ~ • • 

2. MISCELLANEOUS. • • • • • • 

BBCTIOH III - REFEREHCB DATA ••••• 

1. WORIIRG LIMITS • • • • • • • 

2. PUHCTIOMAL DBSIGJIATIOll. • 

3. 1'UNCTIOHS. • • • • • • 

~. CODICTIRO CIBCUITS. • . . . . 
5. MAlfUPACTURING TIST RBQUIRlllllft. • 

6. ALA.Ill INFORMATION. • • • • • • 

SS:TION J:'I - REASONS POB RIIISUI ••• 

B. Chanae• in Apparatua ••••••.• 
D. Description of Change• • • • 

IBCTION I - GENERAL DESCRlP.rIOll 

.!:,..._GENERAL METHOD OF OPERATION 

... 
l 

l 

l 

l 

2 

2 

2 

3 . 

3 

3 

3 

3 

3 

3 
3 

1.01 The purpose of this circuit i• to 
provide a meana whereby a •tation • 

arranged for direct station selection may 
originate a call by lifting the handaet, 
listening for dial tone, and momentarily 
operating a key correaponding to the number 
of the station or trwik being called. 

1.0? Each line arranged tor direct atatiion 
ael~ction will have a relaT K and a 

relty SC Associated with it. 

LO , The tuephone set, in addition to the 
· usual dial, will be equipped with a 

DSS key for each station or trunk it i• 
deslred to reach by this method. Bach 
key will be wired to reach a particuJ.ar 
two digit directory number by appropriate 
connections of diode• T and U. 

1.04 The PBX switching equipment i• 
arranged for 41'9Ct station Hlection 

by atationa by aHociating rela7a RC• P!tt 
and DIC with each dial pu.l.ae rep•ter. 

l.05 To ori&inate a call by direct ataticm 
selection, the hand.Ht •hould be 

litted trca i ta cradle and tile PSI ni tch­
in& equipment will ccmnect a dial pu.l.ae 
reoater to the line 1n the UllWll -nner. 

l.06 After dial tone 1a heard, a DSS u7 
•hou.l.d be operated. The ke7,, 1n 

operating,, will operate relaT K w~:.c:h,, in 
operating, will signal the regi•tar cTer 
the tip conductor that a Dll call 18 'being 
originated. 

1.07 The register will then operate rela7 
SC onr the tip conductor. Rllla7 ac. 

1n operatin&• will connect throuch tbe 
ten• and unit• digit lead• to tbe reoater. 

1. 08 The tens and up1 t• 41&1 t lead• eor-
reapcmding to ·the operated a7 will 

be grounded and operate the appropriate 
tens and un1 t• 4ig1 t reoater relaTS 1n 
the register. 

1.09 :Rela7 IC, in operatin&, •111 alao 
sip.al th• regUto,r that the d1Cit 

information i• being peaaed and it ahoa.ld 
call the marker to ccaplete the connecticin 
in th• U•ual .. nner. 

1.10 When relay K operate•, rela7 RC, 
associated •1th the connected reg­

ister, will relea. e allowing relay PJt to 
operate which operates nla7 IC onr tbe 
tip conductor and relaT DIC in the local 
circuit. 

l.11 Relaya PR and DSC tor both reo•ten 
are interwired ao that only relaTS 

PR and DIC &Hoci&ted w1 th one reliater 
u;y be opera te4 at one ts... The purpoae 
ot this i• to prevent interference 'between 
two aiaultaneov.a DIS calla. 

SBCTI OR II - DITAILED DBICRIPl'l'.01' 

1. BSTABLISRIBO A DIDC'l' ITATIOll IBX.:TIOB _g 
1.01 When a station equipped tor D88 re-

move• the handset to ori&inate a call, 
the •tation •witchhook contac~, caaplete ·th8 
operate path or the a••ociater' line rela7 
in the line circuit and the ai.rker •et• ap 
a dial tone connection to the register • 

..... 1 
Printed in U.S.A. 
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,,,~f,·1 •"'11c1' t ·1 .~·! it•d cr,r • h-' •H)h" f'"On.0 

q»rnr~tcq; .. 

1.,2 When the marker functions to operate 
'. register hold Jll!l,..gt)ets HM8_m4.Jlt9 

flo'~h ~1iiymt.1i::in" 'tW ~-gf.tter='a'iiiai"~ta·f ' 
RCO,l will operate under the control ot 
relays K and PRO,l. 
')-'. ~,... 3221-WVS- PGP 

l.;>3 After hearing dial tone the aHociated 
' DBS key for the callP.d station ahould 

be, depressed. Thia key in operating groun4• 
th~ aHociated lead T and U tor the called 
st.1tion and operates relay X. 

1.04 Relay X opereteds 

' 

(1:1) ·.lranstera the winding of relay L in 
the register to the tip aide ot the 

atatian telephone set to provide a hold­
ing path tor relay K. 

'(b) Removes battery from relay BCO,l 
thus releasing it. 

1 (c) Frepare& ~e operate path tor 
' relay SC. 

1.05 Wi'th :relaJ RCO,l released and rela;t 
, 01' in the register operated batte1'7 

cp lead PR operates relay PRO,l. 
l 

11• 06 Relay PRO, 1 operated: 
! 
I 

I (a) Connect& poai tivt: 48 volt batteJ'7 to 
1 the tip aide ot the line IUlder con-
; trol ot relay K and diode SC which oper­
.' ates rela7 SC. 
i 

,1 

(b) vpena t.he operbting path or relay 
RCO,l. 

( .~ l F .. xtr::1ch~ i·egiater ground under control 
-, r· lay PRo·,1 to operate relay 

I' :' ·' . 

(d) Opens the operating path ot relay 
PRO,l associated with the other reg­

ister to prevent both relays DSCO,l traa 
operating simultaneously, thus allowing 
only one call to be processed by the reg-

' ister if two stations originate a call 
I at the same time. 

~.07 Relay SC, ·in operating, extend• the 
ground on the tens and units leads to 

Fontacts of relay DSC0 1 1. 

'·1.08 Relay DSCO,l operated: 
112 

(a) Ground leads T- and U- to operate the 
associated relays TD- and UD- in 

the register. 

Page 2 

(b) Under control of rela79 DSCO,l and • 
BC extends ground over lead UD2 to 

operate relay UD in the reg1•ter. 

(c) Under the control ot relay DllCO,l 
prevents the operation ot rela7 PllO,l 

•Hociated with the other regi•ter. 

1.09 Relay UD, in the reg11ter1 operated, 
. operates rela7 DC 1n tbe :regi•ter and 
opens the operating circuit or rela7 PllO ,1 
thua releasing it. 

1.10 When relay PRO,l rel•••••, the 
associated rela11 DllCO,l and BC 

release which reaovea ground trca lead• T­
end U- to the r!:gister. 

1.11 When relay• PR0,.1. and DSCO.,l releaH 
the7 prepare an operating path tor 

the associated PRO,l in the other re&iater. 

l.12 Relay PRO,l releaHd, N•tore• the 
operating path tor relay BCO,l. 

1.13 When relay DC 1n th• :regiater operate .. , 
the •rker 1• called to ccaplete the 

call in the regul11r manner. 

2. MISCELLAREOUS 

2. 01 When relay K opera tee, relay L in the 
reg18ter will be held operated IUlder 

control ot relay K. 

2.02 Holding ground tor relay L la from 
relay K f':\ lead R, through the tel P­

phone set• to ~ ·~.t •r, and eroaees to 1 e&tt l: 
towards the ret !ster which will confine un­
balance on tip n•l rinf: conductors and mir.·· 
imi&ea cro1sto·, :;,.~: .• :P.• n re.Jay ,K E>nd cw11lc1;-­
ing equipment. 

2.03 It negativd battery was used in op-
erating relay sc, station interference 

would occur. Accidental operation ot a 
DSS key or a legitimate call being made &t 
the •ame time would result in incorrect 
tena and m1ita recorded in the register 
giving the wrong nwaber; therefore po1-
itive batte1'7 is u1ed. 

SBCTIOB III - REFERENCE DA.TA 

1. VORIIRO LIMITS 

1.01 1!2!!. 
The maximum extenial loop resistance tor 
aatietactory operation of relay SC is 
125 ohllla. 
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l ... ~:.· Voltage Limits 

M1 ::imum Maximum 

-52 
+60 

2. FUNCTIONAL DESIGNATIONS 

;.0!. T!:e fu11ctio11al meaning for the relays 
cf the auxiliary relay circuit are 

give!l !n t~1e following table. 

Designation 

I'SCO,l 

K 
PRO,l 
RCO,l 
SC 

Meaning 

Direct Station 
Connector 

KPy 
Priority 
Rei:i:ister Control 
St&tion Connector 

3. FUNCTIONS 

The auxiliary relay circuit is de­
signed to perform the following 

fun~tions: 

.. 
~. 

(a) Tc ccnnect a calling station line to 
a dia: pulse register and permit a 

station to complete a call by direct 
station selection. 

(b) To extend ground over the units dialed 
leads to operate the units dialed 

re:ay UD in the register. 

(c) Tc extend a ground on the tens and 
units leads to the register.circuit 

to operate associated tens dialed and 
units jigit dialed relays. 

(j) 'Io give priority to a register and 
allow only one direct station selec­

ti0n type of call to be processed in the 
PB.X at one time. 

(e) To prevent interference between sta­
tions originating direct station 

~e:ection i.!alls simultaneously. 

CCNNECTING CIRCUITS 

4. ·~l wr..en this circuit is listed on a key­
shee t, the connecting information 

the~ecr. is to be followed: 

:<.:.:...- ':"ELE?:-l'ONE LABORATORIES, INCORPORATED 

; r.::: .:- .:'. :.:: ,'h-.\-P.EI'-'ll.1!K) 
::-=:: :::':" :::- : :-- ~.....\~! 

(a) No. 759A Line, Link and Connector 
Circuit - SD-66744-01. 

(b) No. 759A DiAl Pulse Register Circuit -
SD-66n5-0l. 

(c) No. 756A Line, Link and Marker 
Circuit - SD-65741-01. 

(d) No. 756A Dial Pulse Register Circuit 
SD-65742-01. 

5. MANUFAC'fURING TEST REQTJIREJl.ENTS · 

5.01 The au.xilibry relay circuit she!: be 
capable of performing ell the ~unc~icr.s 

specified in this circuit description, an1 
meeting all the requirements c,f tbe Cir~ui t 
Requirement.table. 

6. ALARM INFORMATION 

6.01 Fuse Alarm: 

(a) An operated fuse supplying the auxil-
iary relay cir~ui t is indicated· by · 

an alarm at the plant Hervice centP.r, if 
alarm transmitting features are prov~dP.d, 
and in any case, by a visual signal 
locally. Replace the operated fuse to 
silence the alarm and P.xtinguished ~he 
visual alarm signal. 

SECTION IV - REASONS FOR REISSUE 

B. ChanfieS in AE12aratus 

B.l Added 

Resistance lamp 13N,. App. Fig. 1 _, 
Option Y 

D. DescriEtion of Chanfies 

D.l Opt.Ion Z is designatP.d and rated 
Manufacture l'isccntlnued. Optlc,n Y 

is added to limit the excessive curr~nt 
from the +48 volt supply caused by a 
trouble ground on the tip side of a station 
line when connected to a register when 
using Station n.s.s. 
D.2 The +48 volt fuse shown in the 756A 

PBX Alarm Transfer and Test Circuit 
is changed from a 70E type to a 70P type 
(slow blow) concurrent with this issue. 

D.3 Circuit Notes 101 and 104 are changed 
to reflect the added options. 
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CIRCUIT DESCRIPTION 

PBX SYSTEMS 
NO. 756A 

ALARM, TRANSFER AND TEST CIRCUIT 

CHANGE!3 

D. Description of Changes 

CD-66796-01 
ISSUE 4B 

APPENDIX lD 
DWG ISSUE 150 

D.1 The 12 break contact of relay ATAl ls removed from the 
AP ground supply to the dial tone start keys for stations 

4 O , 111 , and 4 2 • 

D. 2 'rl1is change is made on a D no-record basis as agreed to 
by the WE Standards Engineer. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3221-WV8-HG1) 

Printed in U.S.A. 
Page 1 
1 Page 
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PBX SYSTEMS 
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ALARM, TRANSFER & TEST CIRCUIT 

TABLE OF CONTENTS Page 

SECTION I - GENERAL DESCRIPTION 1 

1. PURPOSE OF CIRCUIT ............. . 1 

2. GENERAL ME'I'HOD OF OPERATION .... . 1 

SECTION II - DETAILED DESCRIPTION ... 2 

1. ALARMS 2 

A. General . . . . . . . . . . . . . . . . . . . . . 2 
B. Local Distribution Fuse 

Alarm . . . . . . . . . . . . . . . . . . . . . . . 2 
C. POWer Plant Fuse Failure . . . . 2 
D. Fuse Failure or Trouble Alarm 

at an Externally Mounted 
Unit . . . . . . . . . . . . . . . . . . . . . . . . 2 

E. Marker Alarm . . . . . . . . . . . . . . . . 2 

2. CENTRAL OFFICE TRUNK TRANSFER 
AND FLEXIBLE NIGHT CONNECTIONS 4 

A. Power Failure and 
Restoration ................. 4 

B. Attendant Establishes 
Flexible Night Connections .. 4 

C. Power Failure and Restoration 
During Night Service ........ 4 

3. TEST CIRCUIT . . . . . . . . . . . . . . . . . . . . 4 

4. DIRECT STATIONS SELECTION BUSY 
LAMP BATTERY CUTOFF ............. 5 

SECTION III - REFERENCE DATA ........ 5 

1. WORKING LIMITS . . . . . . . . . . . . . . . . . . 5 

2. FUNCTIONAL DESIGNATIONS ......... 5 

3. FUNCTIONS . . . . . . . . . . . . . . . . . . . . . . . 5 

4. CONNECTING ClRCUITS . . . . . . . . . . . . . 5 

5. MANUFACTURING TESTING 
REQUIREMENTS . . . . . . . . . . . . . . . . . . . . 6 

SECTION IV - REASONS FOR REISSUE 6 

SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

1.01 The alarm, transfer and test circuit 
provides alarm indications to the 

attendant and/or central office when 
troubles arise in the PBX, automatically 
transfers three station lines directly to 
the central office in the event of power 
failure, provides test line tip and ring 
leads, and provides test ground, regular 
battery and high-resistance test battery. 

2. GEi~ERAL METHOD OF OPERATION 

2.01 Normally, relays AT, ATA, TR, and if 
App Fig. 11 is provided, relays ATl 

and AT Al are operated. They release only 
under trouble conditions. When a fuse 
operates in any of the PBX or power circuits, 
and indicating lamp lights within the PBX 
and in the attendant equipment. Also the 
central office is alerted via the WCT and 
WCR lead. 

2.02 In the event of commercial power 
failure where the power plant does 

not include a battery, all relays release 
and three central office trunks are auto­
matically transferred directly to stations 
30, 31, and 32. When App Fig. 11 is pro­
vided, any three stations (40, 41, and 42) 
are transferred to CO trunks 5, 6, and 7, 
The central office also receives an alarm 
signal when the trouble relay releases. 
The PBX is therefore not isolated when all 
power fails. 

2.03 The operation of the night service 
key releases a relay which prepares 

the central office trunk circuits for night 
connections to be established by the at­
tendant. If a power failure occurs after 
the attendant has established the night 
connections and disconnected, central office 
trunks 0, 1, and 2 will be directly con­
nected to stations 30, 31, and 32. When 
App Fig. 11 is provided, any three stations 
(40, 41, and 42) are transferred to CO 
trunks 5, 6, and 7, 

2.04 A dial tone start key must be provided 
at each of these stations. To bring 

in dial tone to the station line, the dial 
tone start key is depressed until dial tone 
is heard and then it is released so that 
dialing may proceed. 

2.05 When the marker encounters a trouble 
of the type that operates the marker 

alarm relays, a trouble signal is trans­
mitted to the alarm circuit. If the trouble 
persists, successive trouble signals will 
occur. The alarm circuit counts these 
trouble indications and wei~hs them against 
the number of marker seizures. An alarm is 
operated only if two trouble signals are 
transmitted to the alarm circuit before 
two calls have been completed from a dial 
pulse register. This latter conditional 
requirements may mean a maximum of five 
marker functions. 

2.06 When the alarm operates, the marker 
trouh le lamps lock in as a permanent 

indication of the trouble location. To ex­
tinguish the alar'm, the trouble has to he 

Page 1 
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cleared and the ;1 J arm re:,;et key 0pe1·a ted 
manually. 

2.07 'I'he operatlon of tlle n:lgllt 0ervlce 
key releases relay BCO to disconnect 

the 10 volt ac from the busy lamps in the 
attendant consoles. 

SECTION II - DETAILED DESCRIPTION 

1. ALARMS 

A. General 

1.01 Under normal operating conditions, 
relay TR is operated. 

1.02 Whenever a local distribution fuse, 
marker or power alarm occurs, the 

operate path for relay TR opens and relay 
TR releases causing an alarm signal to be 
transmitted to the attendant equipment and 
to the central office. 

B~ Local Distribution Fuse Failure 

1.03 When a -48 volt local distribution 
fuse fails, relay FA operates. 

1.04 If the +48 volt fuse fails, relay R 
operates. 

1.05 Either relay in operating causes the 
FA lamp to light and the TR relay 

to release. 

1.06 Relay TR released: 

(a) Lights the TR lamp in the unit 
equipment. 

(b) Lights the TR lamps in the atten­
dant equipment. 

(c) Transmits an alarm to the central 
office via the WCT and WCR leads. 

1.07 The alarm is retired by replacing 
the blown fuse which releases the 

FA or R relay. 

1.08 Relay FA or R released extinguishes 
the FA lamp and permits relay TR to 

reoperate. 

1.09 Relay TR operated extinguishes the 
TR lamps and retires the alarm 

indication to the central office. 

c. Power Plant Fuse Failure 

1.10 When a -48 volt fuse in the power 
plant fails, relay RB operates. 

1.11 If the 10 volt ac fuse fails in tne 
power plant, relay S operates. The 

S relay operates from 10 volts ac rectified 
by the S varistor. 

Page 2 

1.12 Relay HD 0r S operated lights the PA 
lamp and releases relay TR. 

1.13 Relay TR released: 

(a) Lights the TH lamp in the unit 
equipment. 

(b) Lights the TR lamps in the atten­
dant equipment. 

(c) Transmits an alarm to the central 
office via the WCT and WCR leads. 

1.14 The alarm is retired by replacing 
the blown fuse in the power plant. 

1.15 When this is done, the RB or S relay 
releases and the TR relay reoperates 

restoring the circuit to normal. 

D. Fuse Failure or Trouble Alarm at an 
Externally Mounted Unit 

1.16 When a fuse fails or a trouble alarm 
occurs in an externally mounted unit, 

relay EXT operates from ground via lead 
EXT. 

1.17 Relay EXT operated lights the EXT 
lamp and releases relay TR. 

1.18 Relay TR released: 

(a) Lights the TR lamp in the unit 
equipment of the alarm, transfer 

and test circuit. 

(b) Lights the TR lamps in the atten­
dant equipment. 

(c) Transmits an alarm to the central 
office via the WCT and WCR leads. 

1.19 Lamps at the location of the external­
ly mounted unit indicate the type 

of trouble condition that occurred. 

1.20 The alarm is retired by correcting 
the trouble condition. When this is 

done, ground is removed from lead EXT and 
relay EXT releases. 

1.21 Relay EXT released allows relay TR 
to reoperate thus restoring the 

circuit to normal. 

E. Marker Alarm 

1.22 Every time the marker is seized, the 
marker timing relays MTA and MTB 

operate and connect ground to lead MT. Re­
lay HO operates from the ground supplied 
to lead MT. 

1.23 If the marker encounters trouble in 
establishing a connection, one or 

more of the marker relays listed in Table 
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A may operate. 

TABLE A 
MAJUCER ALARM FUNCTIONS 

Function 

··- Tena Ala I'll 
Unit• Alarm 

Junctor Register Ala.n1 
Test 
tliacellaneous Alarm 
Release Alarm 
Tens Release Ala:r11 
Trouble Advance Alara 
Link Alara 

The Out 
C•llP-On Alana 
Cross Check Alar11 

1.24 The operation of any of the marker 
alar11 relays (TAL through LAL2 a: 

LAL2A) listed in Table A, grounds lead AT to 
operate relay Al. 

1.25 ~lay Al locks operated and prepares 
the operate path for relay A2. Relay 

A2 remains shunted down by ground supplied 
through the contacts of relay HO operated. 

1.26 When the marker completes its function, 
marker relays MTA and MTB releas~ 

causing relay HO to release. 

1.27 Relay HO released removes the shunt 
frOlll relay A2 and relay A2 operates 

in series with relay Al. 

l.~8 Relay A2 operated connects relay AL 
to lead AT. 

l.~Q The alarm circuit has thus counted 
the first marker trouble and has 

prepared 1 tself to transmit an alana if 
another .. rker trouble occurs within the 
next four or five marker operations. 

1.30 The slow rele6se of relay HO insures 
that any trouble arising at the end 

of the marker operation will result in 
relay Al locking ope-rated. 

1.31 If during the second seizure, the 
same or any ether marker alara relay 

operates due to a trt"~ble, ground is 
conne-cted to lead A'f· to operate relay AL. 

1.32 Relay AL cperat~d: 

~a~ Locks :>per1:1~t",; .• nder ·9ontrol of the 
alarm relea•e !{; .:. 

··;:.' i:orne<'ta fl?"C:\md ~.o leads CA, JA, KA, 
I.Al (Zt: Opt:'..01!;, LA, OA, RA, TA, and 

UA to hold tilt' inP "'KP'!" e la rm re J 11" ope re ted • 

MARKER RELAY DISIONATIONS 

TAL 
UAL 
UALl a: UALlA 
UAI2 
JRAL 
TS 
MAL 
RI.AL 
TRAL 
TAAL 
LALl. 
LAU?. LAL2A 
ICJO. 
ICK2 
TAOL a: TOALA 
COAL 
XCAL 

(c) Releases relay TR which functions as 
described under local distribution __ ___, ___ 

fuse failure. - ---....... " 

(d) Provides an additional open in the 
relay Al operate path. 

1.33 Relay AL can be released only by 
manually operating the alarm reset 

key. 

l.34 The marker alarm relay operated lights 
its associated alarm trouble lamp. 

1.35 Once the AL relay operates, any 
marker alarm relay which operates is 

held operated and any subsequent troubles 
will not register in the alarm sequence 
relays. 

~ ~-,.... ~----
1.36 Asswnin& that a register is in 

terminating condition and has seized 
the marker tor the third marker operation, 
relay A3 operates frcn ground supplied by 
relay A2 and register relay DC operated via 
lead RTl. Relay A3 locks operated and pre­
pares the operate path tor relay A4. When 
the :narker and register release, the ground 
on the RTl lead ia removed and relay A4 
operates. Relay A4 operated holds relay 
A2 operated and releases relay Al. 

1.37 Assuming that neither register is in 
terminating condition during the 

fourth :narker operation, relay HO operates 
and releases but performs no ~seful function. 

1.38 Assuming that a regis~er is in a 
terminating condition and baa seized 

the marker for the fifth l!l8rk~~ operation, 
ground :>n lead RTl will shunt down relay 
A3. When the merker ar.d reg1.,-er relees':'!, 
the grcu1:d on lead RTl ii:i renn··.,e~ and n'!ay 
A4 releases. Relay Ah releas~~ relP.ase~ 
relay A? and the !llllrkE'r al8ni1 ·"'qu~~ce ~­
lays are agsir• nC'nnal. 
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1.39 If during the second marker seizure 
and the subsequent marker operations 

described above, no marker alarm relays 
operate, the action is as described except 
that when relay A2 releases the sequence 
alarm relays are ready for another trouble 
indication. 

1.40 If marker relay TS operates instead 
of one or the marker alarm relays, 

the alarm circuit functions described above 
will be performed. 

1.41 The operation of any of the marker 
alarm relays (TOALA, COAL or XCAL) 

listed in Table A grounds lead TT, causing 
the alarm, transfer, and test circuit to 
disregard its alarm signal versus marker 
operation - counting circuitry and operate 
relay AL immediately. 

2. CENTRAL OFFICE TRUNK TRANSFER AND 
FLEXIBLE NIGHT CONNECTIONS 

A. Power Failure and Restoration 

2.01 When a power failure occurs, relays 
TR, NS, AT, and ATA release. Relay TR 

released transmits an alarm signal to the 
central office via the WCT and WCR leads. 
Relays AT and ATA released connect central 
office trunks O, l, and 2 directly to 
station lines 30, 31, and 32. When App Fig. 
10 is provided, relay ATA released restores 
relays ATl and ATAl to normal. ~hese relays 
transfer three station lines (40, 41, and 42) 
to central office trunks 5, 6, and 7. 

2.02 A ST pushbutton (FS4) is provided at 
each of these three stations for a 

manual ground start to the central office. 
In order to get dial tone or raise the 
operator after the station lifts the re­
ceiver, the ST pushbutton is operated until 
dial tone is heard or the operator answers 
and then it is released. 

2.03 When power is restored, relays TR and 
NS reoperate. Relay TR operated 

retires the alarm to the central office. 
Relay NS operated reoperates relays AT and 
ATA. This restores central office trunks 
O, 1, and 2 and station lines 30, 31, and 
32 to normal. When App Fig. 10 is provided, 
relay ATA operates operating relays ATl and 
ATAl. Relays ATl and ATAl operated restore 
central office trunks 5, 6, and 7 and the 
three station lines 40, 41, and 42 to 
normal. 

B. Attendant Establishes Flexible Nignt 
Connections 

2.04 Relays AT and ATA remain operated 
until a power failure occurs. The 

operation of the night service key releases 
relay NS. 

Page 4 

2. 05 Relay NS releas.ed: 

(a) Connects ground to the even and odd 
central office trunk circuits over 

leads NSE and NSO. 

(b) Removes ground to lead NSA to re­
lease auxiliary position circuit 

relay NSA.when remote trunk answering 
is provided. 

; 

(c) Connepts leads NC0-9 to CN0-9 to 
prepare the central office trunk 

circuits for flexible night connections 
that are to be set up by the attendant. 

(d) Removes the operating ground for 
relays AT and ATA leaving them 

locked up under control of relay AT. 

2.06 The attendant may disconnect flexible 
night connections by releasing the 

night service key. The night service key 
released operates relay NS. Relay NS 
operated causes the central office trunk 
circuits to disconnect from the connected 
stations unless they are busy. 

c. Power Failure and Restoration During 
Night Service 

2.07 If a power failure occurs after the 
attendant has established flexible 

night connections, relays AT and ATA release 
and remain released until the attendant 
operates relay NS by restoring the night 
service key. Relays AT and ATA released 
connect central office trunks 0 1 1, and 2 
directly to station lines 30, 31, and 32. 
When App Fig. 10 is provided, relay ATA re­
leased restores relays ATl and ATAl to 
normal. These relays transfer three station 
lines (40, 41, and 42) to central office 
trunks 5, 6. and 7. 

2.08 When power is restored. relays AT 
and ATA remain releaaed. The TR lamps 

light as an indication to the attendant that 
a power failure has occurred and that the 
flexible night connections as established 
have been disconnected. Station lines 30, 
31, and 32 remain connected to the central 
office trunks 0, l, and 2. When App Fig. 
10 is provided, three station lines (40, 
41, and 42) remain connected to central 
office trunks 5, 6, and 7. These station 
lines and central office trunk circuits are 
made busy by applying ground through relays 
AT, ATA, ATl, and ATAl released to the as­
sociated Sand· IT- leads to the marker. 

3. TEST CIRCUIT 

3.01 A -48 volt test battery termination 
1~ provided on two slides to facili­

tate maintenance work. In addition, a -48 
volt termination with 1000 ohms series re­
sistance is provided on slide 6. The high re-
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siatance termlna~ion ls used for testing 
apparatus a•Jch ae dry reed relays, which 
would be damag~d by excessive current flow. 

3.02 Line circuit ~9 is a regularly as-
signed test line circuit; a pair or 

teat terminals, T and R, are brought out 
on elide 2 for connection to this te_st 
line. 

Ii. DIRECT STATION SELECTION BUSY LAMP 
tU1'it RY ctrl'oFP 

4.01 The operation of the night service 
key releases relays BCO and NS. 

4.02 Relay BCO released removes ground 
from lead Sl to the tie trunk cir­

cuit, and disconnects the 10-volt ac supply 
from the busy lamps in the attendant con­
soles. This prevents the busy lamps as­
sociated with night connected stations or 
with stations busy due to a call in pro­
gress from lighting. 

SECTION Ill - REFERENCE DATA 

1. WORKING LIMITS 

1.01 None. 

2. FUNCTIONAL DESIONATIONS 

Designation 

All A2 
A3 
All 
AL 
AR 
AT,ATA, j 
ATl,ATAl 
BCD 
EXT 

FA 
HO 
NS 
R 
RB 
s 
TR 

3. FUNCTIONS 

Meaning 

Marker Al&l'lll Seq"'8nce Relays 

Marker Alarm Relay 
Alarm Reset Key 
Automatic Transfer Relays 
Battery Cutoff Relay 
Alarm Relay for Externally 
Mounted Units 
Fuse Alarm Relay 
Hold-Over Relay 
Night Service Relay 
+48V Supply Alarm Relay 
Ringing Battery Alarm Relay 
lOV AC Supply Alarm Relay 
Trouble Relay 

(a) To cause an alarm signal when any 
of the fuses 1n the PBX operates. 

{b) To cause an ala:"m s!~nal whe1: t"''' 
or more t!"Oublf's c.c;: 0..1r 1n tht­

rnar~er during two auccese!ve o~er&tions 
or w1th1n two suoceaa:!.vtt ~arl<t.r 01->t-r!t­
tl0!1:; 1r1 ..,t,1ch the t'ttf":« :· 1., t.-1· .. 1:­
na! '. n..: a call. 

(c) 'l'o cause ar1 alarrr1 .;~,;,nal ;,,t,e11 11 
fuse operates or a Lrouble occur~ 

in an externally mounted unit. 

(d) To extend to the central ottice 
all of the above alarm and to 

function with either a marginal or re­
verse-battery alarm system at the central 
office. 

{e) To extend an alarm to the central 
office in the event of a c0111Dercial 

power .failure. 

( f) To automat!call)' transfer a mazlllWI 
of six stat~n 11nee directl.J to the 

central office i~the event or a power 
failure. 

(g) To provide teat ground, resular 
battery, and hilh rea1atanoe teat 

battery for test purpose. 

(h) To provide T and R terminals tor a 
test line. 

(i) To provide the attendant a aeana ot 
establishing night connections be­

tween any central office trunk and &nJ 
station. 

~. CONNECTING CIRCUITS 

11.0l When this circuit is listed on a keJ 
sheet, the connecting information 

thereon should be followed. 

{a) Line, Link, and Marker Circuit -
SD-657111-01. 

(b) Dial Pulse Register Circuit -
SD-657112-0l. 

' (c) Two-Wa1 Trunk Circuit to Central 
Office - SD-65752-01. 

(d) Cordless Position Circuit -
SD-65757-0l. 

{e) Aux111ary Relay Circuit -
SD-65942-01. 

(r) Auxiliary Position Circuit -
S0-66910-01. 

{g) Station Message Register Pulse and 
Surcharge Circuit - SD-5£021-0l. 

(h) No. 556A P&X Cord. Telephone, Dial, 
Battery, Buzzer, and Ringing Cir­

cuits - SD-656~8-0l. 

(1) Power Sun·!y Circult.s - SD-8lj26-Dl 
~r SD-81~ ·~-Ol, or SD-81599-0~. 

{j) Ext':.'11,;lon ~l:u·:·1 Ci»cu!-: -
.'>;J-·j ~!j 8•- ' 

( k) ·_·,:18A or G1,; ~li Aux111itr~ Sigru:&l, Fuse 
Alarm, Battery Cut-off and Mlscellan-

eou~ Circuit - SD-66722-01. ~ 
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(l) 6080 Aux111ary Signal, Puae Alarm, 
Batt•ry Cut-orr and M1acellaneoua 

Cirouit - SD-67039-01. 

(a1 Make lkaaJ and BuaJ Display Circuit -
1! ID-5'I029-01. 

(n) 'l'ie Trunk Circuit - 50-65756-0l. 

I,•) Trunk Pinder Circuit - SD-1£050-01. 

~. MANUPAC'l'UR!NO TESTING REQUIREMENTS 

5.01 'n1ie circuit •hall be capable or 
pertormin& all the eerv1ce tunctione 

epecit1ed in th1• circuit description and 
ot meeting all the require .. nte or the 
Circuit Requirement tablee. 

BBLL TELBPHCllB LABORATORIES, INCORPORATED 

ISP'l' 3221-WVS-ROP 

SECTION IV - REASONS POR REISSUE 

D. Deecriptlon of Chan1ee 

D.l D1odee A and B are added to the 
ApparatUI Index. 

D.2 Option• ZL and ZK are added to the 
Option Index. 

D.3 uption ZK ia designated and rated Mfr 
Diec. 

D.~ Option ZL 1• added aa Standard to 
light the PA lamp when tuee PA opera tea. 

D.5 On sheet B-, the option shown tor 
central ottice trunks 5, 6, and 7 is 

corrected to read XY. 

D.6 Circuit Note 1011 la revieed to retlect 
Issue 1118. 

·. 
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CIRCUIT DESCRIPTION 

PBX SYSTEMS 
NO. 7S6A 

CD-66902-01 
ISSUE 2D 

APPENDIX 4B 
DWG ISSUE 9B 

DIAL CONFERENCE TRUNK CIRCUIT 
STATION CONTROLLED 

CHANGES 

B. Changes in Apparatus 

B.1 Superseded 

Sl, 2 and 83, 4 resistors, 
19LC, App Fig. 1, option K 

SS resistor, 18BW, option K 

D. Description of Changes 

Superseded by 

Sl, 2 and S3, 4 resistors, 
19LG, App Fig. 1, option J 

SS resistor, 18EB, option J 

D.l Option J is added and rated Standard to recode resistors 
Sl through SS from 100 (option K) to 84 ohms. The 84-ohm 

resistor provides the proper voltage level on the sleeve to 
prevent a link test failure when conference equipment is used. 

D.2 Option F is added and rated Standard to improve the trans­
mission between the control station and the attendant 

(dial 0) or a called station (second to fifth conferee). 

D.3 These changes are reflected in the Sheet Index, Option 
Index, FS3, FS4, App Fig. 1, and Circuit Note 104. 

BELL TE~EPHONE LABORATORIES, INCORPORATED 

DEPT 3224-TEH-RVL 

------· ------- ------~-- ---
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C::i:RCUIT DESCRIPTIOH 

CHANGES 

PBX SYSTEIE 
HO •. 756.A 

DIAL C~PERENCB TRUHK CIRCUIT 
STATIOH CONTROLLED 

D. Description ot Chanpa 

D.l The code of realatora RO throu&h RS, R8, and 
RD 11 1hown aa 1•5.A or 221.A tJP••· 

BELL TELEPHClfE LABORATORIES, INCORPORATED 

DEPT 3221-WVS-RGP 

; rin+,e_~ ~,, l .. 3,fl. 

CD-66)02-0~ 
ISSUE 2ti. 

APPENDIX 3D 
ri:m ISSUE er, 
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CIRCUIT DESCRIP'l'TOW 

/ 

CHANGES 

PBX SYS'l'!MS ' 
lfO. 756A 

DIAL.CONFERENCE TRUNK CIRCUtT 
STATION CONTROLLED ':\"t 

• ~t 

o. Description of Chanses 

D.1 A break contact of relay RT is added 
in the operate path of relay Dl when 

private consultation is provided. This 
change prevents the possibility of a false 
bid for the marker when the controller 
flashes to include the controller and the 
called party in the conference, SC 24. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo.2120-HW-RRS-WHK) 
.- DEP'l' 5337-LAH 

) 

Printed in U.S.A. 

co-66902-01 
ISSUE 20 

APPENDIX 2A 
DWG. ISSUE 7A 

'?"cge l 
· J ?age 
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CIRCUIT DESCRIPrION 

PBX SYSTEMS 
NO. 756A 

DIAL CONFERENCE TRUNK CIRCUIT 
STATION CONTROLLED 

D. Description of Changes 

D.l On sheets B3B and C2, contact 5B 
is substituted .for contact 6:R of 

relay CO. 

D.2 Ori sheet Bl, terminals of relay DOA 
coil are corrected • 

• 0.3 On sheet B2, contact 8M of relay S5 
is designated option V and contact 

101v1 Js added and designated option 3 to 
a;~r· e i-rtth App. Fig. 1. 

D.4 On sh.,P.t G.L, S lcau. t;.o,,.11or' switch­
board is reh·cated from pin B f'O pin 

9 of connector Cl. 

BELL TU.i~Fll•;rr., LABOR!\ TvRIES' INCORPORATF.D 

( WECu 2120HW- HHB-WHK) 
DEPT 5337-INI 

Printed in.U.S.A. 

CD-66902-01 
ISSUE 2D 
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2i~1Qli..L:~tfllALIH!;BtfiIQli 

L._fYBE2§Ut_s;lBSYU 
1.01 This circuit provides control 

arranqements which permit any station to set 
up a conference connection with any five 
other stations or with any four other sta­
tions and a central office trunk. The priv­
ate consultation feature permits the oriqin­
atinq statiQn to confer privately with. each 
new conferee prior to both joininq the 
conference. 

~--!.illilML..121!iWmmL2L2HM'.llQU 

Aa,_Qs;f1niil2D§ 

2.0·1 Table A defines terms used in this 
description and in the operation charts of 
drawinq information notes which outline the 
station and switchi119 action• involved in 
settinq up and controllinq a conference. 

2.02 The six conference ports may be 
assiqned to any six tie trunk verticals of 
the link. The number of the vertical 
assigned to conference port 0 is the callinq 
code for oriqinatinq a conference. For 

-deacriptive purposes, it is aaawned the ver-
ticals 80-85 are •••igned to porta o-s~ 

respectively. I.t should be noted, however, 
that a consecutive sequence of numbers is not 
required. 

2.03 When any station calls 80, n~rmal 
switching action of the PBX terminates the 
calling station on conference port o. 

2.oq When a call is first terminated on 
the conference calling code, the conference 
circuit performs the following functions: 

(a) Makes verticals 80 and 81 busy. 

(b) Calls for the attachment of a dial 
pulse register at vertical 81. 

(ct Returns dial tone to the conference 
originator. 

(d) Prepares to repeat the dialing of the 
originating station into the dial 
pulse register. The conference orig­
inator may now dial the code of the 
first conferee station. 

2.05 The conferee station. when called, 
is terminated on port 1 of the conference 
circuit via vertical 81 and conference cir­
cuit port 1 is connected to conference bridge 
port 1. 

SECTION I 
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CONFERENCE ORIGINATOR 

CONFERENCE CONTROLLER 

CONFEREE 

CONFERENCE POPT 

CALLING PORT 

CONFERENCE VERTICAL 

CONFERENCE BRIDGE 

CONFERENCE BRIDGE PORT 

PRIVATE CONSULTATION 

SWITCHHOOK FIASH 
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TABLE A 

station wttich dials conference co1e and seiz~s th~ 
conference control circuit. 

Conference originator or a conferl'!e station whi.ch h3.s 
assumed control after originator has gon•~ on-hook. 

Station which has been called into a conferAnC~ by +h~ 
originator or controller. 

One of six interfaces between tie trunk switch verticals 
and the conference control circuit. The first vertical 
is the ·Conference calling code used by the originator. 
Other verticals are occupied by conferees on a first­
idle basis. 

A conference port in group 1•5 through which a con­
feree station is being called. 

A switch vertical in the tie trunk group which is cross­
connected to a conference port. 

A six-port conference bridge which provides multi­
way communication between all conferees (including 
originator) • 

One of six interfaces between the conference control 
circuit and the conference bridge circuit. 

Feature which allows the conference originator or con­
troller to privately confer with a new station before both 
parties join the multiway voice communication conference. 

Operation of switchhook and release in not fewer than 
75 ms nor more than 1.5 seconds. 

2.06 When the switchinq and control cir­
cuit actions are completed, the conference 
originator is connected to conference bridge 
port O and may communicate with the conferee 
station just added. 

originating 
stations. 

station and both conferee 

2.07 The originating station prepares for 
calling the second station by a momentary 
operation of the switchhook. This action 
disconnects the originator from the con­
ference bridge and transfers the originating 
line to vertical 82 for calling the next 
conferee. By normal switching action the 
dial pulse register is connected to vertical 
82 and dial tone is returned to the con­
ference originator. 

2.08 The conference originator dials the 
number of the second desired conferee station 
and, by normal switching action, the station 
is rung. When the called station answers, it 
is terminated on the conference bridge. At 
this time, the originator is reconnected to 
the conference bridge and multiway voice 
communication may take place between the 

2 SECTION I 

2.09 The conference originator dials the 
number of the second desired conferee station 
and, by normal switching action, the stat.ion 
is rung. At this point, the private consul­
tation circuits are operated. When the 
called station answers, it is connected to 
the conference originator for private consul­
tation via a repeat coil. 

2.10 After private consultation, the 
originator switchhook flashes and hoth h~ and 
the called station are transferred to the 
conference buss. At this time, the oriqin­
ator is reconnected to the conference bridge 
and multiway voice communications may take 
place between the originating station and all 
conferee stations. 

2.11 ARsuming that all desired conference 
stations are idle and answer when rung, setup 
of the conference proceeds until five st~­
tions have been connected to the conference 
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~ridqe circuit. If the orlqlnator attempts 
to add a sixth station, busy tone rather than 
1ial tone is returned to the originator as an 
indication that the conference is "full". 

2.12 If at any time during the process of 
buildup of a conference the called station is 
busy or does not answer when runq, the 
conference oriqinator cancels the call to 
this station by a switchhook operation. This 
dl881lsses the PBX switching circuits and 
returns the originator to the conference 
bridge for cOtm1Unication with the stations 
already connected. 

2.13 Th• action of canceling by operation 
of the switchhook. including cancelinq after 
partial dialing, My be taken at any time 
prior to anever by the called station. 

Q..._Qj,ICQQOtCt,QQI 

2.1• If a station leav .. the conference 
by qo1ft9 on-hook. it i• cu..u. ... d froa the 
conference circuH and may maim or nclliv. 
other call• in a nor•l manner. The tion­
ference port vacated by the cUaconnected 
station i• available for calling in any otber 
station or for recall of any station which 
previously has left the conference. 

2.15 If the station which ori9lnated the 
conference 9oea on•hook. it ia dlsc:onaected 
frOll the conference and uI uke or ~ive 
otb•r calla in a norm •nner. rn thi• 
CAse, howtwr. the ori9lnaUft9 .t:aUon cannot 
be replaced by another station since the 
.. ster conference na.ber •u•t rtlDAin buay to 
the lllllrker. 

la. °nlQlfM pf CQIJ\goi 

2.16 If the conference originator baa 
left the conference by CJOing on-hook and 
there is at least one other vacant port. any 
one of the re .. ininCJ conferee stations .. Y 
became conf.erence controller by a l90llll!ntary 
operation of the station ewitchhook. Thie 
•iqnal tranefere control of the conference to 
the station at wbieb the tlWitchhook was 
op11rated and calls for attaclaent of a dial 
pu_ee reqieter at the low.st nUlillbered unused 
conference port other than port o. The 
station which baa assumed control may now 
connect station• to vacant conference ports 
by the same procedure used ln oriqinatin9 the 
conference. 

2.11 If a station which has assUR1ed con­
trol CJe>ee on-hook, any remaining station may 
assume control by a nitchhook operation and 
•Y proceed with the connection of other 
conference •tation• to unused conference 
P>rts. 

2.18 Throu9hout the conference, the sta­
tion which ii in control may call for connec­
tion of stations to conference poets (except 
port 0) which becomes available as stations 
leave the conference. 

2.19 A central office t[·unK may be con­
nected to the conference by the PBX attendant 
lf such a connection is r'!•1uestPd !Jy thf' 
conference controller. 

2.20 When the conference controller dial•• 
o to request a trunk connectio~.~}PC>rt s is 
automatically reserved for the t"runk an'! is 
no longer available for a station connPction. 

2.21 After dialing O and passing informa­
tion to the attendant, the conference con­
troller may proceed with the a~dition of 
stations at conference ports other than port 
5. The switch vertical used in the process 
of reachinCJ the atten:Sant becOIUls vacant so 
that the conference may include the origin­
ator and four station• in addition to the 
central off ice trunk. 

2.22 ~en the trunk call is completed to 
tb• dealred distant station. the PBX atten­
dant connect• the trunk to the conference via 
port 5, using normal dial-back procedures if 
a console is used for attendant position. If 
a cord switchboard is used. the attendant 
COMeate to port 5 by plu99i~ into the jack 
appearance of port 5. 

!fi~.2Elll~QllQltt,lQD llt,YEI 

2.23 To add a central office party. the 
controller dials O to reach the attendant. 
After requeatift9 a co party. the controller 
waits on the attendant trunk until the atten­
dant 0011plet•• the connection. If the con­
troller dial• O with unly the last port idle, 
busy tone will be returned as an indication 
that a central office party cannot be added. 
The controller flashes his switchhook to 
dispose of the busy tone and returns to the 
conference. If a central office party must 
be added. the controller must request a 
station to dia.,::onnect. The central office 
party may then be added and the disconnected 
station can then be reconnected in the normal 
manner. 

2.2• When the trunk call is completed to 
the desired distant station, the PBX atten­
daDt connects the trunk into the conference 
circuit by: 

(a) 

(b) 

Rormal dial-back procedure if a con­
sole is used for the · attendant posi­
tion. or by 

Plu99in9 into the switchboard jack 
appearance if a cord switchboard is 
used for the 5ttendant position. 

2.25 When the attendant makes the above 
connection, the controller will automatically 
be disconnected from the attendant trunk and 
connected to the central off ice trunk. 'fter 
the attendant releases, the controller and 
the central off ice party will be ~onnecte~ 
via a repeat coil unless the c~ntr~l off ice 

SECTION f 
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party ie the f iret added to the conference ln 
which caa~ the controller and central off ice 
party will be connected via the conference 
brldCJ•· 

• SICTJOM I 

2.26 S.tm!r the controller ~nd th~ c~ntr~l 
office .... .., arft connected for priv.-.te con­
eultatt .. ,.,.. ewttchhook flash by the control­
ler vUI' connect both parUes into thf" eon·· 
ference hu•. 

.___.,_-~.~ ... , .... :.:..~ ~ ... -.~--

·-

. -.. -.._.....,.,- . .--.,_. ........ ~ . 

. . . 
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~~IQH-ll_:.-~t'I61l&Q_~i~dlfIIQ~ 

L.--~r;~Mlt 

1.01 Any slx tie tr•ank swlt:ch verticals 
may be used as entry ports to the conferencP. 
control circuit. In the followinq deacrlp­
tlon, u•e of the group 80-85 is assumed but a 
c:onekutive sequence ls not a requirement. 

1.02 It 1• aleo assumed that vertical 80 
ls given a rinqdown tle trunk (RTT) class of 
.. rvice and that vertical• 81-15 are qiven a 
central office trunk (COT) claaa of •ervice 
by euitable ~rapping at PBX terainal stripe. 
vertical• 81-85 are on a •••rvice denie~• 
hHle with the exception that cod• 85 may be 
ueed for a •dial-back• connection by the 
attendant lf the controller has called the 
attendant for connection of a central office 
trunk. 

~ OBXillfATillSi A ~QHFEBEUCI - §Cl 

At. Cpn\toJ. GinaiLllild 

2.01 Any •tation •ay seize the conference 
oontr:ol circlli.t by dialing the conference 
oontrol cocle (for lleeeriptive pw:poM• 
••-4 to be IO). Th• urker function• in 
lt• nonal Mnn•r for handling a ti• trunk 
oocle and connect• the callincJ etation to 
¥ertical 80. Operation of the cro••pointa 
clo••• the tip and ring of conference port O 
throUCJh the link to the calling lin• circuit. 
'l'be tip and ring cloeure operate• relay L. 

2.02 Relay L operated operate• relay SRC 
which operate• off•nor .. 1 relay• ON and ONA 
and prepare• a h0141DCJ path for relay• CR1-5. 

2.03 Relay ORA operated provides a hold­
in9 9roun4 for the callin9 party hold .a9net 
and prepares a locking ground for relays 
.::1-5. 

,., 

(C) 

(d) 

Relay ON opera~ed: 

Prepares a holdinc) path for relays 
CIH-5. 

Prepare• operatln9 path• for relays 01 
and IUIL and a lockinq path for relay 
ltl. 

Provides a holding path for relay ONA. 

Operates relay CRDJC via break contacts 
on relays l and CR1-5. 

(e) Prepares a lockinq path for relay PH. 

(f) 

(CJ) 

Lock• under control of r:elay ON,L. 

Provic!ea off-norml qrounc! to the 
prlvate consultation circuitry. 

2.05 Relay CRDJC oper•ted operates relay 
CR 1 through ther•i•tor A. The t.hennlstor 

delays th4 '>l·"'rtt:ior. llf r~loiy ·~"1 -•, ,~:»:i· 
mately '00 mo. 

2.06 Pelay ~~1 operated: 

(a) PeleaseR relay C'l:!DJ< which 111 t\Jr!i 
operates relay R~1 aft~r 1 seconj. 

(b) Disconnects t.hermietor A from its 
winding and locke to qround under 
control of relays s1, 01, PM, FP1, and 
SRC • 

(e) Prepares an operatinq patn for relay 
BC1. 

(i) Places a short circuit (if option ~ is 
1aaed), throuqh the 5-6 sn:! 1-.i wind­
inCJ• of repeat coil T1 and t-.he 
polarized operatinq circuit or r~lay 
P, on the tip and ring of tie trunk 
vertical 81 • 

(e) If option l is used, ~pplies apnroxi­
mately 2000 ohms across the tie trur.k 
vertical 81. Thie 2000 ohms is ~he 
sum of resistance of the 5-6 an:i 1-2 
windings of repeat coil ~1. the 192J­
Ohal P reelator, and the forward resis­
tance of the B diode. 

(ft connects a 100-oha holclin9 ground to 
th• sleeve of Y•rtiaal 81. 

Si&-IUilllLAUliibd 
2.01 The bridged tip ~ncl rin9 of ver•' _.,....._ 

81 signals th• 11\.1!.r.!r•'"~~" ---~-· .#tll!'---
to a regi•t•r anl! reiurn.Cii"11.1. °"""""• 

J&--g~~26DQI fIB8T Si'Atltii!li1-~I6IIQU_: 

l&_CtUinq CAD(taL.l~ml 

3.01 After, receivinc) dial tone from the 
register. the control station dials t.he code 
of the first conf•ree station. ~elay L 
follow• the dial pulses; Mke contacts 1>n 
relay L are in eerie• with the brid9e across 
tip and rinc) and pulee the register. 

J. 02 After the reg later has recPi ved t 1-&P 
proper number of digits, it reverse• the ~ip 
ancl rlncJ. Thl• operate• relay P which l3 
polarized by dio4" A and 8. At thP same 
ti .. the regieter call• the 111&rker. 

3.0J Relay P operate4 operato!s r~hy '4C 
which performs the folluving functions: 

(a) operate• urker relay CCC which r:-an­
cel • the ca•~on function if thP 
called line is bl.lay. 

(b) Opt"ntes relay PH. 

(c) Closes a path frOM the markr•r, OJ..'•'r-at:­
in1 rela\• RS. 

S~Tl•"l'l II 
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(di open• 1t• ope rat lnq p 1th 4nJ lochi 
under control of marker relay RT.AA. 

J.O• Relay PM operated opens one of the 
locking paths for relay• CR1-5 and pieparea ~ 
path for operating relay 01 when relay L is 
released. 

(a) 

(b) 

(c) 

(d) 

(e) 

t.ock• to qroun~ at relay OM under 
control of relap RT and 01. 

Relea••• relay P by openin9 the bridge 
aero.• tlp and rinq vla coll T1. 

Prepare• a path for applyiniJ rinqinq 
eupply to tip and rinq of .,.rtlcal 81. 

open• th• ter•lnatlon via coil T1 
aeroe• tip and rinq of vertical 80. 

Prepares a path via capacitor H for 
audible ringing f eedbllek from vertical 
81 to vertical 80. 

(f) Operate• relay RS 1 (option l). 

3.06 After the .. rker ha• COllPleted ita 
function•, it relea••• it .. lf and the dial 
pul•• regieter frOll the connection. Rel•••• 
of t.he urker caueff relay MC to relea••· 
a.lay MC relea--4 v1t.h relay RS operated 
connect• rlnqlftCJ eupply throu9h the primary 
vlndlng of relay RT to the rlnq aide of 
vertical 81 and connects rinCJlftCJ ground to 
the tip side. Thie rint• the called •tAition; 
audible ringing feedback la tran9111itt.ed 
throoqh cap11cltor R to port. 0 (vertical 80). 

ta. ~111ecS s~1ticn..Aamrs11 

3.07 When the called station answers, 
relay ~ operat .. on it. prlMry winding and 
perfor• the follovlng funct.iou: 

(I) 

(b) 

(c) 

Lack• throuqh it• aecondary vindinq to 
9round at relay OR under control of 
relay CRDIC. 

operates relay BC1. 

Relea•e• r•l•Y RS which in 
releaaee relay RS1 vi.th option ]. 

turn 

3.08 Relay 8C1 operated: 

(a) 

(b) 

(c) 

operate• relay 81 by eloelng the tlp 
and rlng of .,.rtical 81 t.o the primary 
and eacondary winding•; relay S1 
r ... lna operated under control of the 
called party. 

R9110ve9 the 1dle port 
vork tram port 1 of 
bridge u\d connect• 
the called etatlon to 

terniinatinq net­
ttie conference 
tlp and dnq of 

thi• port. 

supplement• the path vla relay CR1 for 
holding 100-ohm ground on the ftleeve 
of vertical 81. 

2 S!C'l' ION II 

(rl l Pr~pares a holdinq path which is ~om­
pleted when relay BC!tt operates. 

(e) Operates relay RV which 
operate• relay TPor. 

l.09 Relay 81 operated: 

(a) Releaeea relay CR1. 

in turn 

(b) Prepare• an operating pat.h for relay 
CR2. 

(c) Operate• relay l!Cll1 to provi:!e a hold-· 
lng path for relay BC1. 

1.10 Relay CR1 releaeed open• one path to 
100-oh• holdinq ground frOll the •le .. e of 
vertical 81 and operatee relay CRDK. Sleeve 
ground is nialntained by operated relay BC1. 

l.11 Relay CRDIC operated: 

(a) Relea••• relays RT, PM, and RRL. 

(b) Disconnects the idle port terminating 
network from port 0 of the conference 
bridge and connect• tip and rlng of 
t.he conference originator to thls 
port. 

J.12 Th• conference ori9lnator and the 
conferee station •r• now connected via the 
conference brid9e and .. Y C0111Unlcat.e. 

!a._OUflMA NDI uggg COIFIULllmQll 

~anun•w 111-• caowi l'!ID&tioa_;_ikl 
•.01 To add •not.her •t.•tion to the con­

ference. the ori9inat.or fl••h•• his ewt.tch­
hook. 'l'hl• tranefer• the orlqlnatln9 station 
frOll the conf erenc• bue to a jial pulse 
regiater. 

•. 02 DepreHln9 th'· evitchhook at 
originatinq station opena the tip and 
loop connected to vertical 80 and 
releaaea relay L. 

the 
ring 
thus 

•.03 Relay L released operates relay 01 
wh1ch in turn operate• relay CP2. Pelay SRC 
may release if the evltchhook ls held 
operated more than about 100 ms but performs 
no functlona of interest ln this sequence. 

•.o• 
(a) 

(b) 

(c) 

(d) 

Relay CR2 operated: 

Rel••••• relay CRDK. 

Prepar~• an operatinq path 
BC2. ... .. ,_ 

for relay 

Prepar~s to bridge the tlp and rlnq of 
the trunk vertical 82 via winding• of 
repeat coil T1, resistor P. and diode 
B. 

suppllP• ~ 100-ohm holiinq qroun1 for 
the sleeve of vertical 92. 
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•.05 Relay CRDK released: 

(a) Operates relay RRL throu9h thermistor 
c (which delays its operation approxi­
mately 1 second> if relay SRC has not 
released or prepare• the operatin9 
path for doin9 so if relay SRC has 
released. 

(b) Disconnect• tip and rinCJ of vertical 
80 from the conference brid9e with 
idle port teraination. 

(c) Prepares a holdin9 path for relay PM 
and a lockincJ path for relay RT. 

(d) Releases relay D1. 

•.06 When the awltchhook i• released at 
the ori9inatin9 station, relay L operates and 
performa the followinq f unctiona: 

(a) Operates relay SRC if it has released. 

(b) Places a brid9e on tip and rin9 of 
vertical 82 through the windinqs of 
repeat coil T1 and the operatin9 cir­
cuit for relay P. '1'hi• call• for 
attachllent of a register at vertical 
82. 

•.07 Relay SRC operated (if released dur­
in9 switchhook flaeh): 

(a) Operates relay RRL throu9h thermistor 
c which delays ii:• operation approxi­
mately 1 second. If relay SRC does 
not release durin9 awitchhook flash, 
operation Of relay RRL starts when 
relay CRD~ is releaaed. 

(b) Re-eatabliahes the operatin9 path for 
relay ON. Relay OH is held operated 
by it• lockinCJ path via relay OHRL 
unless the switchhook 1• depresaed 
lon9er than the disconnect time of 1.5 
seconds. 

L. __ Reailte;: Atttclld 

•.08 Reqiater aeizure i• the same as in 
addin9 the first conferee station except that 
vertical 82 i• used instead of 81. At this 
point, dial tone is returned to the or19in­
at inCJ stat ion. 

5.01 Dial tone is returned to the ori1in­
atin9 station and circuit functions dutinCJ 
subsequent dlalint and called party anewerll\9 
are tbe ea• as in addinCJ the firat station 
except that relays 8CH2. BC2, and S2 are 
operated instead of relays BCH1, PC1, an~ s1.· 

5. 02 After receivinq dial tone from tt;P. 
reqiater, the control station dials the co·!P. 
of the desired conferee st,.t.ion. Relay t. 
follow• the dial pulses; auke c;>nt..\:-:ts :J'~ 
relay L are in aeries with the bridge acros~ 
tip and ring and pulse .the reglster. 

5.0l After the regieter has rec.~lved thf! 
proper number of digits, it reverset1 the tip 
and ring. This operates relay P which is 
polarized by diodes A and B. At ~he sam~ 
time, the register calla the marker. 

5.0• Relay P operated operates relay MC 
which perform• the following functions: 

(a) Operates marker relay CCC which can­
cels the camp-on function iE the 
called line is busy. 

(b) Operates relay PM. 

(c, Cloeea a path from the marker operat­
ing relay RS. 

(d, Opens its operating path and locks 
un~er control of marker relay P.LA,. 

5.05 Relay PM operated opens one of the 
locking path• for relay• CR1•5 and prepares a 
path for operatinq relay 01 when relay L is 
releaaed. 

5.06 Relay RS operated: 

(a) Loek• to ground at relay ON under 
control of relays RT and 01. 

(b) 

(C) 

Releases relay P by openinCJ the bridge 
across tip and ring via coil Tl. 

Prepares a 
to tip and 
vertical. 

path for applying rinqinq 
rin9 of th~ I called 

(d) Opens the termination vi4 coil T1 
across tip and rin9 of vertical 80. 

(e) Prepares a path via capacitor H for 
audible rin9ing feedback from vertical 
80 to the called vertical. 

(f) Operates relay RS1. 

5.07 Relay RS1 operated: 

(a) Operates relays BP.1 and BR2 which lock; 
under control of relay CF. 

(b, Prepares the connection to talkinq 
battery for private consultation wh~n 
the called station answers. 

(r.) OpP.rates relay PMR which causes relay 
PM to release and provides a holding] 
qroand for relaya CR1-S. I 

,.08 After the marker has complet~ its 1 
functions. it releases itself an-1 the Ud 

3 EC'T'I'.>N U 
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pals• re<Jister from the connection. ReleasP. 
of th• marker cawsee relay MC to release. 
~lay MC released with relay 1t8 operated 
connects ringinq supply throuqh the priury 
wlndin9 of relay RT to the ring aide of 
Vltrtical 82 and connects ringing Jround to 
the Up aide. Thi• rlnga the call at:atlon: 
audible ringing feedback i• tranaaitted 
through caP11citor R to port O (vertical 10). 

5.09 When the called atation an8'Mra. 
relay RT operatH on its pri•ry winding and 
perform the following faacUona: 

(a) Lock• throuC)h it:• aecondary vlndla9 to 
qround at relay ow under control of 
relay eRDll'.. 

(b) Rel•••• relay• RS an4 PMR. 

s.10 Relay RS releaaed releaa .. relay RS1 
Which provides talking battery for private 
consultation. 

s.11 The control atation and called sta­
tion are now in private conaultat:lon. All 
previously connected confer•.. are on the 
imaltivay conference bridge and are free to 
talk to each other at all times. 

L. OBIGIIA'l'OI OB cgmBQLLg BWITCllQDI 
PJ.MUB RTll 6L1r '281'1 px - KJl 

6.01 When all conference ports are occu­
pied by station•• a busy tone ia returned to 
the controller as an indication that all 
conference port• have been u•d. 

6.02 When all conference port• are occu­
pied by station• or dial repeaUnq tie 
trunks, relays BC1-5 are operated and relay 
DOM l• releaaed. tJnder thi• condition. 
operation of relay D1 resulting frca depres­
sion of the awitchhook at the control station 
operat• ·relay D9W. This connects busy tone 
.S.a capacltOI' G and coil T1 to the control 
station line. When the switcbhook is 
releaaed, .nlay D1 la released and ~elay i 
operat... Operation of relay z releases 
relay C!ltDK ao that baay tone i• heard only by 
the conference controller. 

6.0l After receiving the all-porta•buey 
alqnal, the controller returns to the con­
ference bridge by a second flash of the 
awitcbhook. Thi• releaaea rel.aye D9W anct 1. 
Releaae of relay D9W removes b_uay tone and 
relea.. of relay z operates relay eRDK to 
return t:he control station to the conference 
brictqe. 

la._COll'l!QWsP MP CAI.LIQ Ga'IIOlf llD! 
COUIUlP cgma n - seas · 

7.01 After private consultation with a 
called •t:atlon and both partiH vial\ to join 
the •lt:iwy canf U8RC•• the control station 
fla•he• hi• awitobhoot. 

4 8EC'1'ION tt 

7.02 Depressin9 the switchhook at ~hP. 
ori:iinatlnq st•tion opens the tip and rinlJ 
loop connected to YP.rtical 80 which r~leases 
relay L. 

7.03 Relar L released operates relay CF. 

7.0• Relay er operated relea... relays 
BR1 anct BR2. Relay BR1 rel•a•ed allows relay 
BC- of the called station to operate. 

7.05 Relay BC- operated: 

(a) Operates relay s- by closing th• tlp 
anct rlnCJ of wrtical I- to the primary 
anct eeconctary windift'I•: relay s­
reanain• operated un4er control of th~ 
called party. 

(b) Removes the idle port terainating net­
work from the port of tbe conference 
bridge and connects tip and rinq of 
the called station to thl• port. 

(c) Supplements the path .S.a relay CR- for 
holdinq 100-ohm ground on the sleeve 
of vertical a-. 

(d) Prepares a holdiftlJ path which ia c0nt­
pleted when relay BCR- operates. 

(e) Operate• relay RV which in turn 
operate• relay TPDll'.. 

7.06 Relay s- operat~: 

(a) Release• relay CR-. 

(b) Prepare• an · operating P11th for the 
eucceeding relay CR-. 

(c) Operates relay BCR- to provide a hol~­
ing path for relay ec-. 

1.01 Relay CR- releaeed opens one path to 
100-ohm holding qroun:! froa the sleeve of 1. 
vertical B- and oppratea relay CRDK. Sleeve 
qroand is maintained by operated relay ec-. 

7.0B Relay CRDK operated: 

(a) Releases relays RT. PM. and ~RL. 

(b) Disconnects the idle port terminating 
network frc.n port 0 of the conference 
bridqe and connects tip and rinCJ of 
the conference originator to thle 
port. 

7.09 Release of relay RT releases relay 
er. 

7. 1'0 The conference oriqinator and thta 
conferee atation are now conne~ed via the 
confeC9nce brictqe and .. , 00!9IMlftiC~te. The 
prlvat• c:onsulta~ion circait• are r•atoretJ to 
noraal anct are ready ~o o,erate on the n•Xit 
call. 
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8.01 If the called station is busy or 
does not answer, the originator may return to 
the conference bus by flashing his 
switchhook. 

8.02 When the originator depresses his 
switchhook, relay L releases and performs the 
following functions: 

(a) Immediately removes the bridge from 
tip and ring of the conference port 
connected to the called station. This 
action is supplemented by the later 
release of the operated CR- relay. 

(b) operates relay 01. 

(c) Provides a holding path for relay RRL. 

(d) Starts the slow release of relay SRC. 

(e) Operates 
releases 
3). 

relay 
relays 

CF which in turn 
BR1 and BR2 (option 

8.03 Relay D1 operated releases relay RS 
and relay CR- which has just been operated. 
Relay RS releases relay RS1 with option 3. 

8.04 Relay CR- released: 

(a) Operates relay CRDK. 

(b) Opens tip and ring of the calling port 
so that subsequent operation of relay 
L will not place a bridge on the port. 

(c) Removes 100-ohm holding ground from 
the calling port sleeve. 

8.05 Relay CRDK operated returns the con­
ference originator to the conference bus. 

8.06 When the originator releases his 
switchhook relay L operates. Relay L 
operated operates relay SRC if it has 
released and releases relays 01, RRL, and 
with option 3, relay CF. Relay D1 in releas­
ing releases relay PM. 

8.07 At this time, the port last used is 
cleared and made available for adding the 
next conferee and the originator is on the 
conference bridge. The private consultation 
circuits are back to normal ready for the 
next operation (option 3). 

9.01 If the conference originator has 
received dial tone or h~s partially dialed, 
he may cancel the call and return to the 
conference bus by flashing his switchhook. 
In this case the switchhook must be depressed 
long enough to release slow-release relay 
SRC. 

9.02 When the oriainator jeoress0s his 
switc~hook, relay L r~leases anrl perfor~s th0 
following functions: 

(a) Immediately removes the bridge from 
tin and ring of the port connectw"l to 
the dial pulse reqister. .This action 
is suoplemented by the later release 
of operated relay CR-. 

(b) Releases slow-release relay SFC '1Lich 
releases relay CR- just operated. 

9.03 Relay CR- released: 

(a) Operates relay CRDK. 

(b) opens tip and ring of the calling port 
so that subsequent operation of relay 
L will not place a bridge on the port. 

(c) Removes the 100-ohm holding ground 
from the calling port sleeve. 

9.04 Relay CRDK operated: 

(a) Returns the conference 
the conference bus. 

originator to 

(b) Operates relay D1. This serves no 
putpose at this time. 

9.05 When the 
switchhook, relay 
of relay L operates 
relays D1 and RRL. 

originator releases his 
L is operated. Operation 
relay SRC and r~leases 

9.06 At this time, the originator is 
connected to the conference bridge, the reg­
ister is released, and the port used to call 
in the register is cleared and made available 
for adding the next conferee. 

12£--£EliIB6~_Qff!£~-I~lli:!~-aR~~Q-IQ_£Q~E~8~~£~ 

~£--~ith2Yt..f rixat~_£2n§Yitati2n_E~t~r~ 
lQeti2n_Y:l 

Qri~inat2~_g1~!!_~_t2_£a!l-~tt~ug~nt_~_§;~ 

10.01 The conference circuit is so 
arranged that the conference controller may 
add one central office trunk with the assis­
tance of the PBX attendant. The action of 
dialing 0 reserves port 5 for later addition 
of a central off ice trunk. 

10.02 When the controller dials 0, the 
register and marker function to connect the 
calling port to an attendant trunk. ~elay P 
operates operating relay MC. W~en relay TKO 
in the marker operates, relays DO and PM are 
operated via contacts on relay MC. Relay DO 
locks to oft-normal ground un•ler control of 
relay DOR. 

10.03 Relay DO overated: 

(a) Prepares a path between the IT-. 1 (25) 
and HM-2 (25) punchinqs of terminal 
strip D so that the "service denied" 

SECJ'TU"I TT 5 
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restriction will be removed (from ver­
tical 85 only) when relay MC is 
released by the marker. 

(b) Operates relay DOM. 

(c) Prepares an operating path for relay 
BCS and a locking path for relay ss. 

(d) Opens the operating path of relay CRS 
to reserve conference port 5 for the 
central office trunk. 

(e) Prepares an operate path for relay co 
if option 2 is furnished. 

10.011 
ing paths 
releases 
register. 

Relay DOH operated prepares operat­
for relays DOR and D9W. Relay P 
due to relay operation in the 

10.05 When the conference originator or 
controller calls the attendant by dialing O, 
the conference circuit is primed so that the 
attendant may later place a central off ice 
trunk on the conference bus by dialing code 
as. 

10.06 Pelay P operates when the attendant 
answers. The attendant calls the distant 
station over the central office trunk, then 
operates the HOLD key and receives PBX dial 
tone. When the attendant dials 85, the 
marker functions in the normal manner for 
connecting a central off ice trunk to a tie 
trunk. When a relay OT 25 in the line, link, 
and marker circuit operates, relay BCS is 
operated. 

10.07 Relay BCS operated: 

(a) operates relay SS through the close1 
tip and ring loop of port 5. Relay s~ 
locks under control of relay.DOR. 

(b) Connects vertical 85 to the conference 
bridge. 

(c) supplies a 100-ohm holding ground to 
the sleeve of port 5. 

10.08 Relay SS operated operates relay 
BCHS which performs the following functions: 

(a) Operates relay DOR (in series with 
thermistor B) in approximately 400 ms. 
Relay DOR locks to off-normal ground 
via relay BCHS. 

(b) Supplies an off-normal holding ground 
for relay DOM. 

10.09 Relay DOR operated releases relay 
DO which performs tne following functions: 

(a) opens the lead between ~erminal strip 
punchings IT-1 (25) and H~~-2 (25) • 

6 SECTION II 

(b) Removes the temporary i•ol 1inJ ·~r-Jln<i 
from relay SS. 

10.10 After making d trunL: cor.n<>ct ion, 
the attendant should release the i1ol1ing 
condition by operating key RLS. ~ft~r 
operating the release key, the attendant. is 
released from the conference circuit and 
cannot re-enter. However, the attendant may 
be recalled by the conference controller as 
described in a following section. 

10. 11 When the conference cont.roller 
calls the attendant by dialing 0, the con­
ference circuit is primed so that the atten­
dant may later place a central office trunk 
on the conference by plugging into the con­
ference circuit jack appearance. 

10.12 Relay P operates when the attendant 
answers. The attendant calls the distant 
party over the central off ice trunk~ 

10.13 After informing the central office 
party that he is to be included in a con­
ference, the attendant plugs into the -:::on­
ference circuit jack appearance with the 
other cord of the pair used in the central 
office trunk jack. Plugging in the cord 
grounds lead SL. Ground on lead SL operates 
relay CO through a relay DC make contact, 
diode CO(O-Q), and a normal break contact of 
relay MONA in the line, link, and marker 
circuit. 

10.14 Relay co operated:· 

(a) Locks operated under control ~f the 
switchboard and relays S1-Q and ON. 

(b) Operates relay SS; relay S5 operates 
relay BCHS. 

(c) Operates relay BCS. 

(1) Operates the line hold magnet in th~ 
marker associated with conference port 
5. 

(e) Provides de path across tip and rinq 
of port 5 switchboar:i jac.-': throuqh 
inductor L1 and the break co:-itact of 
released relay FO. 

(fl Grounds sleeve of port 5 jack. 

(g) Sets up flash attendant circuitry for 
longer (750 ms) flash inten•al neecei 
for recall at th~ 608~ or D attendant 
position by bridging relay FO bre~< 
contact 7. Also, relay FO is made 
fast release so that th"! timin:r vari ,_ 
tion is minimizei. 

10.15 The corn switchboard attennant 
releases from the conferenc~ by deprP.ssinq 
either another talk key or the releas~ k~y. 
The attendant may re-enter at any tim~. 

) 

' ) 
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10.16 When the conference controller has 
reached the attendant via a conference port 
other than number 5. he may return to the 
conference bridge by a single switchhook 
flash. The circuit functions in this case 
are similar to those involved when a called 
station is busy or does not answer. 

10.17 When conference ports 1-4 are in 
use, dialing O to reach the attendant sets up 
an all-ports-busy condition by reservinq port 
5 for later connection of a central off ice 
trunk. In this case. a switchhook flash at 
the controlling station results in return of 
busy tone to the conference controller. 

10.18 When the switchhook at the control­
ling station is depressed, relay L releases. 
Relay L released operates relay 01 and 
releases relay P. 

10.19 Felay 01 operated: 

(a) Releases relay CRS. Relay CRS r~leas­
ing operates relay CRDK. 

(b) Operates relay D9W via a path through 
operated relays DOM and BC1-4. 

10.20 operation of relay D9W connects 
busy tone via coil T1 to the tip and ring of 
the control port. 

10.21 When the switchhook at the control­
ling station is released. relay L operates 
and relay D1 releases. This opens the shunt 
path across relay Z which operates. releasing 
relay CRDK. Under this condition, busy tone 
is heard at the controlling station only. 

10.22 To dispose of busy tone, the con­
troller again flashes his switchhook. 

10.23 When the switchhook is depressed, 
relay L releases and shunts relay D9W via 
operated relay z. Release of relay L also 
operates relay D1 which supplements the shunt 
path across relay D9W via operated relay z. 

10.24 When the switchhook is released, 
relay L operates and releases relay D1. This 
removes operating ground from relay z which 
releases. Release of relay z operates relay 
CRDK which returns the conference controller 
to the conference bridge. 

JiL __ Siitn_f~~-~2DRYlt~i2D-f!:At!i!.£i!_1QQt..iQD 
ll. 

lki9.ill!.t2t-1211ll!-2~2-~11-.~U~~DL=~~~-= 
~t~n~ant-~~~-2n..f2l:t~ 

10.25 
reqister 
calling 
operates 

When the controller dials O, the 
and marker function to connect the 
port to an attendant trunk. Relay P 
operating relay MC. When relay TKO 

in the marker opPrat.f's, r.<>l-11s flO, ;,(),· .•. 1rl'f 
PM ar'! OEierateci via contacts of rel.;,.y ·w. 
Relay DO locks operated un·~{!r cont r 1Jl "r 
relay BCHS or a switchhook .t. La,;h. 

10.26 Relay DO 09er~ted: 

(a) Prepares a path betw::en the I";"- 1 '2 'i) 
and HM-2 (25) punchings of terrni na! 
strip D so that t:be "servic~-"1.P:. ; .. ·:: ·~\ ·· 
restriction will be removed (f rorn v,_.r­
tical 85 onlv) when rel".lv >1(' i."' 
released by the. mark'3r. · 

(b) Operates relay DOM which prerar.es an 
operate path for relay D9W. 

(c) Prepares an operate path fot relays 
BR1, BR2, RT, and BC5. 

(d) Transfers control of relay CH"i so that: 
it may be operated by a ground on iPad 
OTG via relay BR1 make contact. 

10.27 If the call to the atten~ant w~s 
made on port 5, the ~.ransfer of <::<>ritcol of 
relay CR5 will cause relay CR5 to rPlea5~. 
This will remove the bridqe from ~art 5 tio 
and ring and the call will be disconnect<:·~. 

10.28 Ground via relay BC1,2,3,4 make 
contact, relay BC5S break contact, relay Dfl"Jf 
make contact, and relay D9W break cont.,.ct 
operates relay D9W which locks operated under 
control of relay ON and relay z. 

10.29 Relay D9W operated causes busy tone 
to be returned to the controller as an 
indication that a central off ice party cannot 
be added with only one part idle. To tiispos·~ 
of busy tone, the controller flashe;'l his 
switchhook and returns to the conference. 

10.30 When the controller dials O, the 
register and marker function to connect the 
calling port to an attendant trunk. Relay P 
operates operating relay MC. When re.lay TKO 
in the marker operates, relays DO, DOI\, and 
PM are operated via contacts of relay •1c .. 
Relay DO locks operated under control of 
relay BCH5 or a switchhook flash. 

10.31 Relay DO op~rated: 

(a) Prepares a path between the IT- 1 (2'i) 
and HM-2 (25) punchings of te.rminal 
strip D so that the "service-denied" 
restriction will be removed (from ver­
tical 85 only) when relay MC is 
released by the marker. 

(b) 

(C) 

Operates relay DOM which prepares an 
operate path for relay D9W. 

Prepares an operate path for relays 
BR1, BR2, RT, and BC5. 

7 
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(d) Transfers control of relay CR5 so that 
it may be operated by a ground on lead 
OTG via relay BR1 make contact. 

10.32 When the attendant answers, relay P 
The attendant calls the distant 

a central office trunk while the 
waits on the attendant trunk 

operates. 
party via 
controller 
connection. 

10.33 After reaching the central office 
party, the attendant connects the central 
off ice trunk into ~he conference by operating 
the hold key and diai'inq 85. When the 
attendant dials es, the marker functions in 
the normlll manner for connecting a central 
off ice trunk to a tie trunk. When relay OT25 
in the line, link, and marker circuit 
operates, relay BCS operates through a normal 
break contact of relay BR1 which does not 
operate because no BCH- relay is operated. 
Relay RT also operates through diode RT. 

10. 311 Relay 
operated: 

BCS and its slave BC5S 

(a) Operates relay S5 through the closed 
tip and ring loop of port 5. 

(b) Releases relay CR1, releasing the 
attendant trunk. 

(c, connects vertical 85 to the conference 
bridge and removes idle port termina­
tion from bridge port 5. 

(d) supplies a 100-ohm holding ground to 
the sleeve of conference circuit port 
5. 

10.35 Relay SS operated operates relay 
BCH5 which performs the following functions: 

I 

(a) supplies an off-normal holding ground 
for relay DOM. 

(b) shunts down relay DO causing relay DOA 
to release. 

10.36 Relay CRDK operates with relay DO 
released and releases relays PM and RT. With 
relay CRDK operated, the controller is again 
connected to the conference bridge. 

10.37 After the attendant releases, the 
controller and the central office party are 
alone on the conference bridge. 

10.38 After reaching the central office 
party, the attendant connects the central 
off ice trunk into the conference circuit by 
operating the hold key and dialing 85. When 
the attendant dials as. the marker function~ 
in the normal manner for conn~ctinq a central 
office trunk to a tie trunk. When relay OT25 

8 SECTtml II 

in the line. link, and marker cir.cui~ 
operates, fast-oner;\te relay f\Pl o;of>ra!·<:>3 
from qround on lead OTG through relay I.:'O r.u:,,. 
contact and diode BR1 and relay BCH- m~Kc 
contact and relay CF break contact. Relay 
BR2 operates over the same path as RRl. 
Relay RT also operates from the ground on 
lead OTG via relay DO make contact and diodr~ 
RT. 

10.39 Relay BR1 operated: 

(a) Opens the operate path of relay BC5 
before it has a chance to operate. 

(b) Operates relay CRS via relay DO make 
contact. 

10,40 Relay BR2 operated: 

(a) Releases the CR- relay which was used 
to establish connection to th~ 
attendant. 

(b) Disconnects resistor P, relay P, and 
diodes A and B, and transfers connec­
tion of capacitors P so as to permit 
transmission through repeat coil T1 
while direct current is blocked. 

10.111 Relay CR- released 09ens the loop 
to the attendant and releases the attennant 
trunk. 

10.112 Relay CR5 operated connects the 
controller to the central office trunk 
through repeat coil T1. After the atteniar.t 
releases, the controller and central office 
party may consult privately via repeat coil 
T1. 

10.113 A awitchhook flash by the control­
ler will release relay L. 

10.1111 Relay L released: 

(a) Operates relay CF via re lay BH 1 makr., 
contact. Relay CF locks o~erate~ 
under control of relay RT. 

(b, Starts the slow release of relay SF.C. 

( 10.45 F.elay CF operated: 

(a) Releases relays BR1 and so2. 

(b) Establishes a temporary path so that 
the loop to central office trunk cir­
cuit will not be opened 1urin~ t~~ 
transfer of the loop. This te~porary 
path prevents +.he release of relay P 
in the central office trunk circuit. 

(c) Maintains ground on leai S1 of con­
ference circuit i:)Ort 5 durinq the 
transfer of the 1000. 

-

·-
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(a) Operates relay BCS from lead OTG via 
relay DO make contact and diode BCS. 
Relay EC5 operates relay BCSS. 

(b) Releases relay CRS. 

(c) Operates relay D1 which performs no 
useful function at this time. 

10.47 Relays BC5 and BCSS operated: 

(a) 

(b) 

Complete the loop to relay SS which 
operates through relay P in the cen­
tral office trunk circuit even though 
there exists a parallel path fr0m 
inductor L2 via normal break contacts 
of relay RS1. relay CF make contacts. 
resistors T2R and T2T. and relay DOA 
make contacts. 

connects port S to the conference 
bridge. 

10.48 Relay SS operated operates relay 
!ICHS which releases relay oo. 

10.49 Relay DO released: 

(a) Releases relay DOA which opens the 
temporary holding path for central 
trunk circuit P relay. 

(b) supplies battery to relay CRDK operat­
ing it. 

10.50 Relay DOA released: 

(a) Opens the path which temporarily held 
central office trunk circuit P relay. 

(b) Re-establishes direct current paths to 
the conference circuit P relay. 

(c) Removes direct qround from lead 81 of 
port 5; 100-ohlll ground remain• on lead 
S 1 via relay BC5 make contact. 

10.51 Relay CRDK operated: 

(a) Releases relay RT which releases relay 
CF. 

(b) Releases relay PM. 

(C) Returns the controller to the con-
ference bridge. 

(d) Removes idle port termination from 
bridqe port O. 

10.S2 After reaching the central office 
party. the attendant connects the central 
office trunk into the conference by pluqginq 
into the conference circuit jack appearance. 
Plugging the cord into t~e port 5 jack 
appearance grounds lead SL. Ground on lead 
SL operates relay co via diode CO (0-4), 
relay DO make contact. and line. link. and 
marker circuit relay MO,NA break contact. 

10.53 ~elay co operate,i: 

(a) Locks operated under control ot r.he 
switchboard and relays S1-Q an~ 0~. 

(bl Grounds the switchboard jack sl<'-'l!lfe to 
give answer supP.rvision to the 
switchboard. 

(c) Closes a direct current path through 
inductor L 1 • 

(d) Operates LHM 25 in the line. link, ~nd 
marker circuit. 

{e) Operates rel~ys RS1 and P.T which per­
form no useful function at this time. 

(f) Operates relay BCS via relay DO 
contact, diode BCS, and relay 
break contact. 

10.S4 Relay BC5 operated: 

(a) Closes the transmission path to 
ference bridge port s. 

(b) Removes idle port terminations 
bridge port s. 

(c) Op•rates relay BCSS. 

10.55 Relay acss oper.ated: 

malt~' · 
BR1 

con-

from 

(a) Operates relay SS by shorting terminal 
1L to terminal 2U. Relay S5 operated 
operates relay BCH5. 

(b) Releases relays RS1 and CR1. 

10.56 Relay BCHS operated shunts down 
relay DO. 

10.S7 Relay DO released: 

(a) Releases relay DOA. 

(b) supplies battery to relay CROK operat­
ing it. 

10.58 Relay CRDK operated: 

(a) Releases relays PM.and.RT. 

(b) Removes the idle port termination from 
bridge port 0 and connects the con­
troller to the bridge. 

10.59 After the attendant releases. the 
controller and the central office party are 
alone on the conference bridge. 

~itb-~~g~itshQ2A~~-~!Q..i!-~t~!DgAD! 
e21!tiQIL!ng_it_L~~§t_Qn~-~~t~-~!iting_2u 
~QDl~I~D£~-~rigg~ 

10.60 After reaching the central office 
party. the attendant connects the central 
office trunk into the conferenc~ circuit by 
plugging into the conference circuit jack 
aopearance. Plugqing into tne port. ~ iack 
a;>peardnce qrounds 1 eaJ SL. Ground on leaj 

9 
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SL operates relay co via diode co (0-11) • 
relay DO make contact. and line, link. and 
marker circuit relay MONA break eor act. 

10.61 Relay co operated: 

(a) Locks operated under control of the 
switchboard and relays s1-• and ON. 

(b) Grounds the switchboard jack sleeve to 
give answer supervision to the 
switchboard. 

(c) Cloeee a direct current path through 
inductor L1. 

(d) Operates LRM 25 in the line. link, and 
marker circuit. 

(e) Operate• relay BR2 and fast-operate 
relay BR1 through relay DO .. ke con­
tact and diode BR1 ancl relay BCR- make 
contact and relay CP break contact. 

(f) Operate• relay RT via relay DO make 
contact .and diode RT. Relay RT pre­
pares a hold path for relay CF. 

(9) Operates relay RS1 eo that the consult 
but1 operates dry. 

10.62 Relay BR1 operat9d: 

(a) Open• the operate path of relay BCS 
before it has a chance t:o operate. 

(b) operates relaJ CR5 fraa lead O'l'G via 
relay DO make cont~ and relay ss 
break contact. 

10.63 Relay BR2 operated: 

(a) Releases the CR- relay ued t:o Htab­
lish the connection t:o th• attedant. 
releasing the attendant trunk. 

(b) Disconnect• reai8tor P. relay P. and 
diodes A and s. and tranaf era connec­
tion of capacitor P ., aa to peralt 
tranamieaion vla repeat coil T1 while 
direct current is blocked. 

10.6• Relay CRS operated connects the 
controller to the central off ice trunk 
through repeat coil T1. After the attendant 
releases. the controller and central office 
party may consult privately via repeat coil 
T1. 

s:QQ1i(Olltr [J.Aa~..t.sl-lDCl\ldt ~Dt(al Qf{j,~ 
Nl~ll...i&L.Csmfllence.-~ 

10.65 A awitchhook flash by the control­
ler will release relay L. 

10.66 Relay L released: 

(a) Operates relay C~ via relay BP.1 make 
contact. 

(b) starts the slow release of relay SRC. 

10 SECTION II 

10. 67 Relay CF operated: 

(a) Locks operated under control of R~. 

(b) Releases relays aR1 and BP2. 

(c) Opens the operate path of relay ~qw so 
that busy tone is not returned if the 
added party is the sixth party to the 
conference. • 

(d) opens the operate path of relay FOM so 
tha~ relay FOM does not operate when 
t 1 • sixth party is added to the 
c-: -.rence. 

(e) Sho~.s out relay D1 break contact in 
• e hold path of relay DO to prevent 
- ,·:..:iase of DO when relay 01 opentes. 

10.68 Relay BR1 released: 

(a) Operates relay BCS through dio1e BC5 
and relay DO make contact and relay co 
make contact. 

(b) Operates relay D1 which performs no 
useful function at this time. 

10.69 Relay BCS operated: 

(a) Cuts a tranalliaaion path throuqh to 
ccnference bridge port 5. 

(b) Remov .. the idle port t•rmination from 
bridge port 5. 

(c) Operate• relay 85 by aborting terminal 
1L to terminal 2L. Relay SS operated 
operates relay BCHS. 

(d) Operates relay BCSS. 

10.70 Relay BC5S operated releases relay 
RS1. 

10.71 Relay BCHS operated: 

(a) Provides . a hold path for relays 00·1 
and BC5. 

(b) Shunts relay DO, releasing it. 

10.72 Relay DO released: 

(a) Releases relay DOA. re-establishing 
direct current paths to the conf er~nce 
circuit P relay. 

(b) supplies battery 
operating it. 

to 

10.73 Pelay CRDK operated: 

(a) Pe leases relay RT which 
CF. 

(b) P.eleases relay PM. 

(c) P.eturns the controller 
ference bri1qe. 

relay CROK, 

releases relay 

to the con-
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I''> t·emove~ the i:ile port t .. rrnim1tion trom 
bridqP. port 0. 

10.7• When a co trunk is connected ~t 
port 5 but one or more ports in group 1-• are 
1m1c-c11pied, a switchhook flash at the con­
trolling station results in dial tone instead 
of operator r"'call to the CO trunk. t.Jnder 
tt1i<1 condition, thE! controller 11als 0 to 
reach the attendant via an attendant trunk. 

10.75 After giving the attendant instruc­
~ions via the attendant trunk, the controller 
n'" •.1rns to the conference by another switch­
hook flash. The attendant takes appropriate 
a~~ion to release the attendant trunk an1 
~isconnects the co trunk if this ia required. 

10.76 When all conference ports are busy 
and a co trunk has been connected at port 5, 
a switchhook flash at the conference control 
station results in a flashing recall signal 
on the co trunk of the attendant console. 

10.77 Depressing the switchhook at the 
controlling station releases relay L which 
starts the slow release of relay SFIC. Relay 
D1 is operated by the release of relay L but 
performs no functions of interest in this 
sequence. 

10.78 When relay S'RC has released, relay 
FOM operates and prepares a path for operat­
ing relay FO. Release of relay SRC also 
starts disconnect timing action which will 
end in operation of relay ONRL if the ewitch­
hook is held operated longer than about 1.5 
seconds. 

10.79 If the switchhook is released 
within 1.5 seconds, disconnect timing action 
is stopped and relay SRC is reoperated. This 
operates relay FO via the path prepared by 
operation of relay ROM. 

10.80 Relay FO operated 
release of relay FOM and also 
tery and ground on the tip 
the co trunk. This locks 
recall signal associated with 
the attendant console. 

starts the slow 
reverses bat­

and ring .toward 
in a flashing 
the CO t.runk at 

10.81 Pelease of relay FOM starts the 
slow release of relay FO. The combined slow 
relPase of relays FO and FOM allows suffi­
cient time to lock in the recall condition at 
t.he attendant position circuit. 

10.82 The recall siqnal is an indication 
to the attendant that the co trunk shoul1 bP. 
releasP.d. 

10.81 Disconnection of the co trunk 
releases relays sS, BCHS, BCS, BC5S, and DO'~ 
if option 3 is used or relays ss. BCH"i, ac~. 

no"I, and DO~· if option v iJ •J·.1en. rhi:; 
clears conference port "i tor u.;., in a'Mi:iq ;; 
conf ereP. stat: ion or a not her co c.runk 
connection. 

10.811 If another CO tr11nl-: ':onncction is 
desired, the conference controller dials o 
an1 reaches the attendant via an attendant 
trunk. The dial 0 conditions mark oort 5 for 
addition of a trW1K after the controller ard 
attendant have releasei the con~ec~ion via 
the attendant trunk. 

10.85 Wher. all conferenc"' ports are busy 
and port 5 is connected througti the switch­
board, a switchhook flash by t_h<> ·.:ontroller 
results ln a flashing recall signal at the 
attenl!ant position on the cord lamp ;isso­
ciated with the cord plugged into the con­
ference circuit jack appearance. 

10.86 Depressing the switchhook at the 
controlling station releases relay L which 
starts the slow release of relay S!~C. ?.<:.>lay 

. 01 is operated by the release ot relay L bat 
performs no functions of interest in this 
se1uence. 

10.87 When relay SRC has released. relay 
FOM operates through varistors F01 and F02 
and resistor FO; relay FOM prepares a path 
for operating relay FO. Release of rel.ty SRC 
also starts disconnect timing action which 
will end in operation of relay ONRL if the 
switchhook is held operated longer than ~bout 
1.5 seeonds. 

10.88 If the switchhook is released 
within 1.5 seconds, disconnect timing action 
is stopped and relay SRC is reoperated. This 
operates relay FO via the path prepared by 
operation of relay FOM; reoperation of S?C 
also initiates timing of timer FO. 

10.89 Relay FO operated opens the nc path 
to the switchboard. Relay FO also places .tn 
idle port termination across bridye ~,ort r; to 
prevent howling. 

10.90 After about 750 ms, timer FO co11-
pletes timing; timer F01 (op~ion V) or F07 
(option M) lead is effP.ctively conn.,,cte.l to 
timer FOCI (option V) or FOS (option M) le,1rl 
an~ relay FOM is shunted down. ~elay Fov. 
released releases relay FO. Release of relay 
FO restores the de path to swil-.cht1oar·l. This 
750-ms open of th~ de path locks i.n ,., 1.l'l-ip·n 
flashinq recall signal at the swite!,boar:d. 

10.91 The recall si<Jnal is an indication 
to the attendant that the conference should 
be re-entered. The attendant re-enters and 
receives instructions on the action desire~. 

10. 92 If the attendant is ins~.rur.t':'d to 
1isconnect the party on port 5, the cor~l is 
nulled down from the jack appearancr; of port 
"i. Disconnection results in r~lP~se of 
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relays co. B<'5. BCH5. nOM. and DOP if opt- ion 
'' i"I used or relays co. BCS. BC'is. BCHS. and 
DOM if op•ion J is uq .. d. This clears con­
fPrPnCP. circuit- por'" ~ for addition of 
i!nothPr pi!rty. 

10.93 If another connection via the 
switchboard is des.ired. the conference con­
troller dials O and reaches the attendant via 
an attendant trunk. This will set up the 
conference circuit so that a party may again 
be added via the switchboard jack appearance. 

11.01 The conference circuit ia arranged 
to deny access to central off ice trunk• and 
to return busy tone if trunk access code 9 is 
dialed by the conference controller. 

11.02 When the conference originator 
dials 9, the register and marker function in 
a normal manner for connecting a dial 9 call. 
Relay P operates which operates relay MC. 
Relay MC in turn operates relay PM. When the 
marker relay T~B9 operat••• it operates 
relays D9W and z via operated relay MC. 

11.0l Relay D9W operated: 

(a) Locks to off-normal ground and, inde­
pendently, to ground via operate~ 
relay PM. 

(b) Removes the bridge from the tip and 
ring of the calling port. 

(c) Through capacitor G, connects busy 
tone to a winding of repeat coil T1. 
Tone i• induced on the tip and ring of 
the port which i• controlling the 
conference. 

11.0• Relay z operated prepare• a path 
for shunt-down release of. relay D9W when 
relay L ia released by a switehhc>ok f laah. 

11.05 The controller disposes of the busy 
tone and returns to the conference bus by a 
switchhook flash. 

11.06 When the switchhook is depressed, 
relay L releases. This operates relay 01 
Which removes locking ground from the CR1-S 
relays and releases the one just operated. 

11.07 Relay CR- released: 

(a) 

(b) 

Removes 100-ohm hol~ing ground from 
the sleeve of the calling port. 

Opens a possible tip and ring bridge 
on the calling port when relay 09W 
releases. 

11. 06 PelPase of relay r. completP.s a 
Shunt path across the windi.nq of relay D9W 
via operated rP.lay z. This releases relay 
09W but relay z remains opPra~Pd as long as 
th~ switchhook is rlepressed. ~elease of 

12 SECTIO!' II 

rPlay nqw remove!; busy tone from thP tif' ""l 
rln<J of tlae control station. 

re led 51:!<!, 
1rnd PPr. 

holriin•1 

11. O<J When the switchhook is 
relay L operates and relays 01 
release. This opens both paths for 
relay Z operated so that it releases. 

11.10 Release of relay z operates relay 
CRDK. This reconnects tip and ring of the 
control port to bridge port O and also 
releases relay PM. 

11.11 At this time, the conference con­
nection is restored to the condition which 
existed before the controller attempted to 
add a central office trunk by diaiing the 
trunk access code. 

12.01 Dial repeating tie trunks with 
reverse battery supervision may be added to 
the conference without help from the P~X 
attendant. With option li the originator may 
also have a private consultation with the tie 
trunk party. 

12.02 When a tie trunk (say 86) has been 
dialed by the conference controller. the 
register calls the marker and reverses bat­
tery toward the calling port. Thia operates 
relay P which in turn operates relay MC. 

12.03 Relay MC operated: 

(a) Prepares a path for operation of relay 
08 via the marker. 

(b) Ground• marker lead CCC to cancel the 
camp-on function. 

(c) Operates relay PM. 

12.0• The marker when connected operates 
relay oa. connects the called port to the tie 
line, and then releases. 

12.05 With private consultation (option 
l) provided, relay 08 operates relay PS1 
which in turn operates relays BRl and 'BF2. 
When the called station answers with relay 
BR1 operated. the control s~ation and called 
station will be in private consultation. 

12.06 Relay 8R1 operat.ed operat.;o!I relay 
PMR which releases relay PM to keep holdin'J 
ground on relays CR1-S (option 3). 

12.07 
relay "IC 
releases 
dial the 
PBX. 

Release of the marker rele,se~ 
and connection of the tie line 
relay P. The r.ont:roller may now 

number of the st~tion at the dis .. ant 

1L.08 If a supervisory signal r.;oceive; 
from tr<> distant PBX in•licates the caller\ 
station is busy or does n~t answer, thP 
controller :nay cancP.l the r.;ill an l r~ .. urn .. ,> 
the conference by a switchro>ok flash (2~27). 

• 
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12.09 If the distant station answers, 
reverse battery supervision provided by the 
trunk operates relay P. This operates relay 
RT on its secondary winding via operated 
relay 08 and released relay MC. 

12. 10 With private cons11ltation (option 
3) , operation of relay RT releases relays PMF 
and RS1. Felay RS1 released releases relay P 
by removing battery previously available 
through inductor L2. Relay P released 
releases relay 08. 

12.11 Without private consultation 
(option V), the operation of relay RT 
operates relay BC- and releases relay 08. 
Relay BC- operated completes a path via the 
switch vertical by operating relay s-. This 
releases relay CR- and operates relay BCH-. 
Release of relay CR- operates relay CRDK 
which releases relays RT, PM, and RRL. Relay 
CRDK operated also return• ~he conference 
controller to the conference bridge. 

ll-..IW§FER QL5:2tiI82L 

Aa, __ s:smter~~~i!ll.DA~' QiscQD~! 

13.01 When the conference originator 
depresses his switchhook longer than 1.5 
seconds, he is disconnected from the con­
ference and cannot re-enter unless he is 
recalled by a conference station which has 
assumed control of the conference as 
described in a following section. Circuit 
action involved in disconnecting an origin­
ating station is described in a following 
section. 

U2tsl: The originating station, if 
recalled, will be connected at a 
port in group 1-5 and not at port 
o. 

13.02 After the conference originator 
hangs up and is disconnected, a conferee 
station may gain control of the conference 
and add additional stations. The conferee 
station gains control by flashing his 
switchhook. 

13.03 Assume that a conference port 
(other than port 0) is available, the origin­
ator has been disconnected, and the station 
on port 3 wishes to assume control of the 
conference. 

13.0ll When the conferee on port 3 depres­
ses his switchhook, relay S3 releases. 
Relays BCJ and BCHl are slow to release and 
hold up over a switchhook flash to maintain 
the sleeve ground at port 3. 

13.05 Relay SJ released operates relay 
TP3 which locks to ground via operated relay 
BY. 

13.06 Relay TP3 operated releases relay 
TPOK and prepares operating paths for relays 

L, TE, and TEA which temporarily lock under 
control of released relay TPDK and operated 
relay RV. 

13.07 Relays TE and TEA operated: 

(a) Open the operate paths for relay~ 
TP1-5. 

(b) Close the loop of port 3 acrO$$ th~ 
windings of relay L operating it~ 

(c) Supply a holding ground for relay SJ. 

(d) Prepare ~ locking ground for relay 
TPDK. 

(e) Prepare an operating path for relay 
01. 

13.08 Relay L operated: 

(a) Operates relay SRC. 

(b) Opens one operating path for relay D1. 

13.09 Relay SRC operated operates relays 
ON and ONA. 

-,,. 
13.10 Rel~y ON operated: 

(a) Provides a holding ground for relays 
ONA, TEt and TEA. 

(b) Prepares a holding ground for relays 
Z, D9W, CR1-S. RRL, RS, and DO. 

(c) Indirectly prepares an operating path 
for relays DOR, BC1-5, and CR1-5. 

(d) Operates relay CRDK. 

(e) Prepares an operating path for relay 
01. 

13.11 Relay ONA operated: 

(a) Opens the operating path for relays TE 
and TEA. 

(b) Supplies a locking path for relays 
TP1-5. 

(c) Releases relay BY. 

(d) Provides a make-busy ground for the 
sleeve of vertical 80. 

13.12 Relay CRDK operated: 

(a) Operates relay 01. 

(b) Removes off-normal ground from the 
operating path of relay RRL. 

13.13 Relay 01 operated operates relay 
CR- (for the lowest numbered available port) 
which performs the following functions: 

(a) Releases relay CRDK. 
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(b) Prf'pares an operating path for relay 
BC-. 

(c) Places a bridge, through the windings 
of repeat coil T1 and the operating 
circuit for relay P, on the tip and 
ring of the switch vertical connected 
to the lowest nlll'llbered available port. 

13.14 A bridge on tip and ring of the 
switch vertical is a bid for connection of a 
dial pulse register. 

13.15 Relay CRDK released: 

(a) Operates 
after a 
second. 

relay RRL (via thermistor C) 
delay of approximately 1 

(b) Provides an off-normal holding ground 
for relays PM and RT. 

(c) Releases relay 01. 

13.16 Relay RRL operated& 

(a) operates relay TPDK which locks under 
control of relay TE. 

(b) Transfers holding ground for relays 
CR1-5 from relay ON to relay SRC. 

13.17 At this point in the control 
sequence, the following conditions exist: 

(a) The station line connected via verti­
cal 83 is transferred from its normal 
line relay Sl to the controlling line 
relay L. 

(b) connection between conference bridge 
port 3 and switch vertical 83 is open. 

(C) Line relay S3 is held operated. 

(d) A register is connected to the lowest 
numbered available port and is return­
ing dial tone to port 3 via coil T1 
and a bridging connection at the tip 
and ring of vertical 80. 

(e) switch linkage to vertical 80 has been 
dropped by the previous disconnect of 
the originator, but the conference 
control circuit number is held busy by 
ground on the sleeve of vertical 80. 

13.18 Under these conditions, the station 
at port 3 may control the conference circuit 
in the same manner as the originator. The 
necessary action at this time is dialing the 
number of a station to be added or disposing 
of the dial tone and releasinq the register 
by a svitchhook flash. 
14 • DISCONNECT 

A. An Added Station Disconnects - SC12 

Ori£inator Still in Control - Three or More 
Sta Ions In Conference 

14.0l When a called conferee station 

14 SECTION II 

hangs up, the s- relay associated with his 
conference port is released. This starts th~ 
slow release of relay BCH-. Release of relay 
BCH- starts the slow release of relay BC­
which when released removes the holding 
ground from the sleeve of the switch •1ertical 
to release the corresponding holding magnet. 

1u.02 When a conferee port is cleared by 
disconnection of the called station, it 
becomes available for a new call by the 
conference controller. A new call is 
directed to the lowest number conference port 
having a released s- relay. 

14.03 If ~he conference originator haH 
been disconnected before an add~d st~tion 
hanqe up, the added station releaseR relays 
s-, BCH-, ec-. and the link hold magnet in 
the sequence which occurs When the oriqinator 
is still in control. With the originator 
disconnected, however, there is an additional 
circuit action of operating and releasing 
relay TP- and releasing and reoperating relay 
TPDK during the disconnect sequence. 

1•.o• If the conference originator has 
been disconnected and only two stations are 
left in the conference. a hangup at either 
station releases the conference control cir­
cuit. For discussion purposes, assume that 
the stations on conference ports 2 and 3 
remain in the conference and that the station 
on port 2 hangs up. 

14.05 A hangup at the station connected 
to port 2 releases, in sequence, relays s2, 
BCH2, BC2, and link hold magnet 82. Also 
during this sequence relay TP2 is operated 
and released and relay TPDK is released and 
reoperated. 

1q.06 Since the originator is discon­
nected, relay ONA is released so that the 
holding path for relay BC3 is opened when 
relay BC2 releases. Release of relay BC2 
thus releases relay BC3. 

1q.07 Relay BC3 released: 

{a) Releases holding magnet 83. 

(b) Releases relay S3. 

(c) Releases relay RV. 

1q.09 Release of relay S3 releases relay 
BCH3 and release of relay RV releases relay 
BY. 

.-..._../ -
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1Q.09 Feleaae of relay BY releases relay 
TPDK and removes qround from the sleeve of 
the switch vertical used by the originator. 
This restores the conference control circuit 
to a normal idle condition and thus makes it 
available for a new conference originator. 

14.10 The called station disconnects dur­
ing private consultation by hanging up. The 
control station switchhook flashes to recon­
nect to the multiway conference as described 
in 7.~ except the disconnected station does 
not go to the conference and is free to make 
and receive other calls. 

Jh. __ Q[i!UJ1At2' Qi§~D~t§ 

Hitb..B~gJ.!~!ll:-~ttl~~Q-=~~~ 

1Q.11 When the conference originator 
hangs up, relay L is released and starts the 
slow release of SRC. Release of relay SRC 
releases relay CR- associated with the con­
ference port at which the register is 
attached. This removes the bridge from the 
tip and ring of the switch vertical and thus 
dismisses the register. Rele~se of relay CR­
operates relay CRDK which in turn operates 
relay 01. 

1q.12 Release of relay SRC also activates 
the disconnect timing circuit by grounding 
the start terminal. After the disconnect 
interval of about 1.5 seconds, relay ONRL 
operates. This opens the locking path for 
relay ON, releasing it. 

1Q.13 Release of relay ON releases relays 
ONA, CRDK, 01, and RRL. Release of relay ONA 
releases relay TPDK and hold magnet 80 and 
stops disconnect timing. Relay ONRL 
releases. 

14.1Q Release of relay TPOK operates 
relay BY which reconnects ground to the 
sleeve of vertical 80 to hold the conference 
number busy. operation of relay BY also 
operates relay TPDK via a series of break 
contacts on relays TP1-5. 

14.15 If the conference originator hangs 
up while connected to the conference bridge, 
the main disconnect sequence is the same as 
f~r disconnection when attached to a regis­
ter. However. there is additional circuit 
action which depends on the busy condition of 
the conference ports. 

14.16 If all ports are busy with sta­
tions. operation of relay 01 operates 09W in 
preparation for applying an all-ports-busy 
tone. The all-ports-busy tone is not applied 
to the conference. however, since repeat coil 
winding 4-3. 7-8 is open at break contacts of 
relay L. Relays D9W and 01 are released when 
relay ON releases. 

14.17 An adnitional circuit action in ~hP 
all-Ports-busy case is the operation of ~elay 
FOM when relay SRC releases. This is pr .. -
paratory to flashing the trunk recall lamp at 
the attendant console if a central otfice 
trunk is connected at port 5. 

lQ.18 If the originator disconnects whil<> 
on the consultation bus, the circuit opera­
tion is as described in 7. an1 in 1 !i. i ') 
through 14.17. 

~~--~tst!2n_io-~2nt,2l_Qi§~2nn~£t§_~-2~1~ 

14.19 When a station which is in cont.rol 
of the conference (say the station on port 3) 
hangs up, relay L is released. This oper<ttes 
relay 01 and starts the slow release of relay 
SRC. If a conference port is i1le, operation 
of relay 01 operates relay CR- in preparation 
for adding a station. Operation of relay CR­
releases relay CROK which in turn releases 
relay 01. However, the on-hook condition at 
the controlling station allows the disconne~t 
sequence to continue th.rough the operation of 
relay ONRL, release of relays ON and ONA, and 
release of relay ONR1. 

14.20 Release of relay ON in addition to 
releasing relay ONA releases the operated 
relay CR- and relays TE and TEA. 

14.21 Release of relay TE opens the lock­
ing path for relay TPDK which releases since 
relay TP3 was operated when the station 
assumed control. Release of relay TEA 
removes holding ground from relay SJ releas­
ing it. 

14.22 Release of relay ONA, in addition 
to recycling the timer, releases relay TP3 
and operates relay BY via released relay 
TPDK. With relay PT3 released, operation of 
relay BY applies ground via break contacts on 
relay TP1-5 for operating relay TPDK. 

14.23 If at least one port is idle, 
operation of relay BY completes a path via 
relay TPDK operated and relays TEA and BCH­
released for reoperating TP3. This is a 
momentary operation since relay TP3 is 
released when relay BC3 is released followin<J 
release of relay BCH3. 

14.2Q At the end of a disconnect sequence 
for a station which has assumed control, the 
conference circuit is in the same condition 
as that following disconnection of the oriqi­
nal controller. Any station still connect~1 
to the conference may assume control by 
flashing his switchhook. 

Q~ __ Qil£2DD~£!<.~-~b~n-f2,t_a_i~-£2nnect~u 
I!l£2Ygll..£2£!1..~it£UQQ~[g_~-~£~! 

14.25 The following describes the action 
resulting when all stations except a station 
(or trunk) connected throuqh a cord switch­
board appearance hang up. Assulll"' that port 2 
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is the next-to-last pot"t to be disconnected; 
a~sume further that port 2 is associated with 
directory number 82 and port 5 is associated 
with directory number es. 

14.26 A hangup at the station connected 
to port 2 releases S2 which releases relay 

operates relay TP2 releasing relay TPDK, 
in sequence, releases relays BCH2, BC2, 
TP2. Release of BC2 also releases line 
magnet 82. 

co, 
and, 
and 
hold 

14.27 Relay 
hold magnet 8S 
released removes 
the switchboard 
lamp to liqht. 

co released releases line 
and relay SS. Relay co 

qround from the sleeve of 
jack causing the back cord 

16 SECTION II 

14.28 Relay SS released releases relays 
TPS and BCH5. BCHS released releases t'elays 
BCS and DOM and in conjunction with released 
BCl releases relay RV. Release of relay qv 
releases relay BY making the conference cir­
cuit available for another conference. Relay 
BCS released releases relays TPS and Bess. 

1•.29 If a central office party connected 
through a cord switchboard disconnects while 
the conference is in progress, central off ice 
timeout will result in a momentary open of 
the trunk loop which will lock in a flashing 
recall at the switchboard. A moment later, 
dial tone will be returned from the central 
office into the conference. This dial tone 
will persist until the attendant takes thP. 
appropriate action. 

....-· 
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.h, _liQfi~l.tl~W.~§ 

.U.n~~-~-lX~nkll 

1.01 Maximum external loop resistance is 
1500 ohms. Minimum insulation reaiatance ia 
16.000 Ohme. 

~ltULIJ.m.iU 

1.02 tsioimum 
-45 

Maximum 
-52 

~-tlllllillONAL DESlilfltUS21!§ 

2.01 Bil.el 

Qg1 iqn1t i.QD ttluim 
BC1-S Bue Connect 

BCSS Bue Connect 5 Slave 

BCH1-5 BC Hold 

BR1 Bl~lt Relay 1 

BR2 BlC!ek Relay 2 

BY Bu11y 

CF canfennce Return 

co cut ewer 

CR1-5 connect Re9i•ter 

CRDIC CR Down Check 

DO Dial 0 

DOA Dial 0 Auxiliary 

DOM Dial 0 Memory 
< 

DOR DO Release 

01 Dial 1 

08 Dial 8 

D9W D~al 9 and All-Ports-Busy 
sequence w 

FO Flash Attendant 

FOM Flash Attendant Memory 

L Line Relay 

MC Marker connect 

ON Off Normal 

ONA Off-Normal Auxiliary 

ONRL Off-Normal Release 

p 

PM 

PMR 

RRL 

RS 

R81 

RT 

RV 

s1-s 

SRC 

T! 

TEA 

TP1-S 

TPDIC 

z 

J1 lVEU:QU§ 

Polarized 

P Relay Memory 

PM Release 

Reqister Release 

Rinq Start 

Rinq Start Slave 

Ring Trip 

Reverse 

Supervisory - Station Line 

Slow Release 

Transfer control Execute 

TE Auxiliary 

Transfer control Prepare 

TP Down Check 

All-POrts-Busy Sequence Z 

l.01 To provide means for initiatinq and 
controlling, from any PBX •tat.ion, a con­
ference connection of PBX •tations and dial 
repeating tie trunks. 

3.02 To dieconnect any conference station 
which goes on-hook and make the station 
available for incominq or outgoinq noncon­
ference calls. 

3.03 To make a conference port from which 
a et.at.ion has dieconnected available to the 
conference controller for addinq another 
station. 

3.0• To return busy tone if the control­
ler attempts to add a station when all ports 
are in u.se. 

3.05 To return busy tone if the control­
ler attempts to add a central office trunk by 
dial 9 procedure • 

3.06 To transfer conference control to 
any conferee station which flashes a switch­
hook after the conference originator is 
di aconnected. 

3.07 To release the conference controller 
from a partially completed call if the 
switchhook is flashed at any time prior to 
answer by the called station. 

3.08 To provide for a1dition, by the PBX 
attendant., of a central office. trunk to the 
conference. 

3.09 To recall the attendant to a central 
office trunk if the switchhook is flashed by 
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the controller when all conference ports are 
in use. 

3.10 To provide private consultation 
between the control etation and newly added 
conferee. The private coneultation ie can­
celed by a switchhoolc flash by the control­
ler, and both the control etation and the 
called station are connected into the malti­
wy conference. 

3. 11 To retum bu•y tone if the control­
ler cUals O over conference port 5. 

!.a-CQIUCTIIG CIRCQITI 

DX CigcJlib 

•.01 The station controlled 
circuit is connected to the 
circuits. 

conference 
follOWiDCJ 

(a) Line, Link, and Marker Circuit 
10--657'1-01. 

(b) Rin9lftl) Circuit - 80-81288-0, and 
Power Supply Circuit - SD-81326-01 or 
Power 8'1pply Circuit - SD-81577-01 
alone or PoWer supply C:l.rcui t - so-
81600-01 alone. 

(c) Tie Trunk Circuit - SD-65535-01. 

Cd) 552A, 552B, 552D, 552B, 605A, 607A, 
6079, or 608A Jack Circuit 
80--65778-01. 

(•) 608D Jack and Leap Circuit 
80-65997-01. 

Gpa=In 1JDit1 · 

•.02 The •taUon controlled canfereace 
oircuU include• tiaing clnnd.t BD-617H-11 

2 S!'.CTION III 

or SD-99361-01 (CP5) or SD-99361-01 (CP4). 
The station controlled conference circuit 
also includes eix-port confer-.nce bri1qe cir­
cuit SD-96595-01, Fig. 1. 

5.01 Operation of a fuse supplyinq power 
to the station controlled conference circuit 
result• in a Yisual and audible alarm at the 
attendant poeition and at the alarm, trans­
fer, and t .. t circuit. If alarm aendinq is 
provided, a fuae alarm results in a major 
alarm at the plant service center. 

1.01 The station controlled conference 
circuit shall be capeble of performing all of 
the function• given in this circuit descrip­
tion; the relays with which it ia equipped 
shall .. et all require ... nts of the Circuit 
Req'1ire .. nts Table. 

l--TUIHSf IQUlPM!jllT.QtlT or SIBml 

7.01 The atation controlled conference 
circui.~ MY be taken out of service by the 
following proc~4uree: 

(a) Determine that ~he circuit 1• not in 
use by observing that all relays are 
relnMd. 

(b) Block relay BY operatecs. 

(c) Remove all baUery eupply fuee. 
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urn2Lll-:.BEA80lii l2B-BllHlm 
Aa.--~ADSICSLIDLAll~-EJanctiooli 

A.1 To provide a private consultation 
between the controller and newly add~d con­
feree. The private consultation is canceled 
with a switchhook flash by the controller and 
both the controller and the called station 
are connected into the multiway conference. 

A.2 To return buoy tone if the controller 
dials o over conference port 5. 

L. ~blDSllLin-Alml~ll! 

8.1 6M~ 

Relay BCSS 1/2AK• 

Relay 

Relay 

Relay 

Relay 

Relay 

Inductor 

BR1 AF88 

CF AJ1S 

DOA 1/2AK4 

RS1 1/2AR4 

PMR 1/2AK4 

L2 271JL 

Capacitor P U7A 

Diode 

Diode 

Diode 

Diode 

BCS 

BR1 

08 

RT 

"46F 

U6F 

U6F 

IU16F 

App Fig. 3 

App Fig. 3 

App Fig. 3 

App Fig. 3 

App Fig. 3 

App Fig. 3 

App Fig. 3 

App Fig. 3 

App Fig. 3 

App Fig. 3 

App Fig. 3 

App Fig. 3 

Resistor 

Resistor 

DO 

MC 

180 App Fig. 3 

J(S-131J92,L1, App Fig. 3 
200 Ohms 

Resistor p 18JO 

Resii1tor T2R 1"4A, 
1500 Ohms 

App Fig. 3 

App Fig. 3 

Resistor T2T 1IUIA, 
1500 Ohms 

App Fig. 3 

B.2 

A capacitor, S42F. 
T Option 

B Capacitor, 542F, 
T Option 

c Capacitor, 542F. 
T Option 

D capacitor, 542F, 
T Option 

E capacitor, 542F, 
T option 

A capacitor, 705G, 
s Option 

B Capacitor, 705G. 
S Option 

c capacitor, 705G, 
s Option 

o capacitor, 705G, 
T Option 

E Capacitor, 705G, 
T Option 

F Capacitor. 542F, 
T Option 

L capacitor. 437QA, 
v Option 

RD Connector, 
KS•19198.L1, 
App l"iq. 1, 
v Option 

RD Plug-In Unit, 
ED-66715, App 
Fig. 1, v Option 

FO Plug-In Unit, 
ED-99541, App 
Fig. 2, V Option 

DOR Relay. 1/2AK4, 
App Fig. 1, 
v Option 

L Relay, AJ52. 
App Fig. 1, 
V Option 

R0-5 Resistors, 
14SA., 900 ,Ohms. 
App Fig. 1, 
T Option 

B Thermistor, 1F, 

F Capacitor, 705G, 
'1' Option 

Wiring, M Option 

RD Connector, 
910A, M Option 

RD Plug-In Unit, 
E0-99556, App 
Fig. 1, 
Q Option or 

RO-FO Plug-In 
Unit, ED-99555, 
App Fig. 1, 
R Option 

BR2 Relay, 1/2AK4, 
App Fig. 1, 
M Option 

L Relay. AJ13B. 
App Fig. 1. 
M Option 

R0-5 Resistors, 
145A, 600 Ohms, 
App Fiq. 1, 
s Option 

App Fig. 1, v Option 

~--Q~!££ie~12n..2f..£hang~ 

0.1 Option Tis designated and rated Mfr 
Disc. and option s is added to change the 
idle bridge-port termination to improve 
balance on partially loaded conferences. 

D.2 Option v is designated and rated Mfr 
Disc. and options 3, N, Q, R, and M are 
added to provide private consultation and to 
permit the use of one double relay time delay 
circuit in place of the previous two single 
relay time delay circuits. 

D.3 On sheet c1. use of contacts of 
relays BCH1-4, L, ON, ~. RT, 08, and s are 
shown for use with option 3. Options M and v 
are also shown. 

D.4 On sheet C2, App Fig. 3 is added. 

D.5 On sheet 01: 

(a) Options 3, N, Q, R, and M are included 
in Note 102. 

(b) Options 3, N. Q. R, s, T, M, and V are 
included in Note 104. 

(c) Notes 107 and 303 are added. 

(d) Minimum insulation resistance is 
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raised fran 10,000 ohms to 16,000 ohms 
to insure release of relays s- on 
disconnects. 

D.6 Sheets 02 and D3 are added; Informa­
tion Note 302 ls added on sheets 0.1. 02, and 
D3. 

o.7 Sheets E1 through ES and SC1 through 
sc21 are modified and sheets sc22 through 
SC31l are added. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 7120HW-RRS-JGW) 

DEPT 5337-LAH 

2 SECTION IV 

D.8 On sheet P1, circuit requirement 
information for relays BCSS, BR1, BR2, CF, 
DOA, RS1, and PMR is added. Information on 
relays DO and L is also made to agree with 
changes in this issue. 
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CIRCUIT DESCRIPTION CD-66908-01 
ISSUE 2A 

APPENDIX 3B 
DWG ISSUE 7B 

PBX SYSTEMS 
NO. 756A 

DIAL CONFERENCE 
TRUNK CIRCUIT 

ATTENDANT CONTROLLED 

CHANGES 

B. Changes in Apparatus 

B.1 Superseded 

Sl, 2 and S3, 4 re­
sistors (two), 19LC, 
App Fig. 1, option S 

S5 resistor, 18BW, 
App Fig. 1, option S 

D. Description of Changes 

Superseded by 

Sl, 2 and S3, 4 re­
sistors (two), 19LG, 
App Fig. 1, option R 

S5 resistor, 18EB, 
App Fig. 1, option R 

D.1 Option R is added and rated Standard to recode the con­
ference sleeve resistors from 100 to 84 ohms. This 

provides the proper potential on the sleeve lead to prevent 
a link test failure. Option S is rated Mfr Disc. 

D.2 This change is reflected in the Sheet Index, Option 
Index, FS2, App Fig. 1, and Circuit Note 104. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEFT 322~-TEH-RVL 

Printed in U.S.A. 
Page 1 
1 Page 
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r1r,. :<;J:,A 

•,:AL cor;FF:Rr:Nr:E 
'RIJNl< CI RCUJ: 

;..':Tr); ;;AN'T C(1NTRC. r.;,r:~ 

D. Descr1ption of Changes 

D.~ On sheets Bl and B3, option U 
is designated ~nd rated Manu­

facture Discontinued. Option T is 
add~d to revise the operate paths cf 
relfys BCHl-5 end CRl-5. 

D.2 On sh~et B3, rel•~• BCl-5 are 
designated •• "SR • 

D.3 Option index, App. Fig. 1 and 
circuit note 104 are revised to 

rP.flect the aforeaentioned changes. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 2l?OHW-SHA-WHK) 
DEPT 5337-LAH 

·I 
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(nco ·a120RW-VU-Je11) 
DS1'1'. 533T•t.AH 

•••• 
I· ,..... 1n Appertt!I! 

•• 1 prp•p 
(6) AtB,c,D,s,P 
S-J' gapao1Mn 
App. fta, 1, Option V. 

(6) Jl0£JU,R2,J\3,R4,R5 
14,A, 098 obll Jllell•tol"ll 
App. Plg. 1, Option v. 

R· ptro£1pt1on ot mw.,. 

.· .. 

B""E!P IX 

(6) '6•,0,1>,•,,. 
1$ •PllOlMl'll . 
App. ~f 1,0ption V. 

(6) •--~1M,R5,M,Jl5 
l.,A, DOO oha Re•i•torB 
App. J'S&, 11 Option V. 

Del Por 4e1or1pt1on ot operation ••• CD, 
?Hue 2A. 

· D.I Option V 1• 4••1cnate4 and option V 11 
added. Option v Pl'OT1d•• lllproYed 14le 

11n• tena1nat1on tor the oonteNM• 1tl'ldae 
olroui t •n4 PNT1dH tor 41Homaeotlal tile 
b•ttel'J' •uppl~ traa th• oOAt•NM• ltl'ldg• 
otl'Cu1t tlhen the trunk olrouit 1•.141•. 

D.3 In rs1 and 11'82, ret•nno•• to opttOAB v 
and w are ad4e4 at th• loeatlon ot oapaeiton 

A,B,£,I>,B and P and re•lBtoN ·ao, Jill, RI, RS, M 
an4 .n:>· 

D.4 In Ps4, option V Pft'Yi4H b•tt•l'J' 1uppl7 
to C.A oonneotor teftd.nal 10 at all tS.H 

and option v plaoe• oClll880tion ot the batt•l'J' 
auppl7 under control ot oontaot• 3 llak• ot 
NlQ' Oii and the ~NlaJ9e 

D.5 C11'Cu1t note lcM 18 ebanpd to 1nd1o'ate 
that th• u•• ta ttt. o11'ou1t ot option W 

18 mnutaoture 41•ooat1mae4 and that th• u1e 
ot option v 1• •'talldard. · 
J>.6 'lh• t1tl• oOAterenee brida• o11'ou1t wu 

oonterenoe uipU.t1•zo os.nus.t Pl'ioP to 
th11 1111ue. 

• 

. -.· 

.... l 
l .... 
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CIRCUIT DESCRIPl'ION CJ>-ei6906-01 
IUm: 2A 

DWO ISIUB 4A 

PBX SYSTEMS 
NO. 756A 

DIAL CONFERENCE 
TRUNK CIRCUIT 

·ATTENDANT CONTROLLED 
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Conference (Option X) ••••••• 
Release Conferenc~ (Option Z) ••• 
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SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

1.01 To provide control arrangements which 
permit an attendant to aet up ~ con­

ference connection with any tive stations 
or tie trunks or with any·tour stations or 
tie trunk.a and a central office trunk. 

2. GEIIERAL DESCRIPTION OF . OPERATION 

A. Definitions and Operation Chart• 

2.01 Table A defines terms uaed in this 
circuit description and Charts A-D 

of the schematic drawing outline the con­
trol and switching actions involved in 
setting up a conference. 

B. Assignment of Switch Verticals 

2.02 The five conference ports may be 
assigned to any :t'ive tie trunk verti­

cals of the switch. For descriptive pur­
poses it is assumed that verticals 81-85 
are usigned to ports 1-5. respectively. It.,, 
should be noted., however., that a consecutive 
sequence of numbers in not required. 

C. Origins ting a Conference 

2.03 A conterence is originated by a 
requeat to the attendant over an 

.attendant trunk or a central office trunk. 
·~ 1tation or tie trunk party muat re•· 
'tii1a.. th~s connection to perm! t the atten­
dant ·to iset up the conference carµMtctione 
including recall ot the originating etation 
or tie trunk.party. 

2.o4 The attendant may 1e1ze the con1'ere~• 
control circuit by depre111na the 

CONF key. The ccnte:renae circuit pertOJ'IU 
the tollowing t\mctioruu 

(a) Make• vertical 81 bua7. 

(b} Calls tor the attachment ot a dial 
pulae register at vertical 81. 

(c) Returns dial tone to the attendant. 

(d) Prepares to repeat the dialin& ot the 
attendant into the dial pul1e regia­

ter. 'J.'he attendant •7 now dial the code 
ot the tlr1t conferee station. 

(e) Provides a eteady vieual eignal on 
the TL lamp• aHociated with th• 

CONF and ST/BC keya • 

2.05 The conteree atation., when called., 
ia terminated on port 1 of the con­

ference. circuit via vertical 81 and con­
ference port 1 ia connected to conterence 
bridge port l. 

2.06 When the switching and control 
circuit action• are completed, 

the attendant i• connected to conference · 
bridge circuit port 0 and may cammunicate 
with the conferee station juet added. 

TABLE A 

Tel'll 

CONFEREE 

CONFBRD'CB PORT ' 
~= l 

CALI.IBO PORT .. 

COBPERDCE VERTICAL 

COBPUDCE BRIDGE . 

COD'DDCE BRIDGE PORT 

· SWI'l'CBHOO!: FLASH 

I 

De:t'1n1 tion 

Station which ha• been called into a conference by 
the attendant. 

One or five 1ntertace1 between tie trunk •Witch 
verticals and the ccnference cmtrol circuit. The 
vertical• are occupied by conferee• on a :t'irat idle 
baeia. . 

A conference port µi group 1~5 throqh which a 
ccnteree etation 11 beina called. 

A •witch vertical in the tie trunk group 11hich ii 
cro11 connected toa canterence port. 

A •ix port ccmterence 'briq. wbhh prondee 
aultiway CCIW!mte&Um 1-tween all oOAhreH 
(including atteDSant). · . 
One ot •ix intertacH between the ccnf'erence 
control circai t and tbe contereno• 'bridp 
circuit. 

Operation ot awitchhoolt and rele .. e in'not le11 
than 75 llillieeccnd1 nor more than 250 llillieeccn41. 

SllC'l'ICll I 
Pllp 1 
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2.07 The attendant prepares tor calline 
the second station by mOJ11entaril7 

depreuing the ST/He ltey. Thia action 
di1connecta the attendant trcm the confer­
ence bridge and tranaters the attendant 
to vertical 82 ror calling the next canteree. 
By normal switching action the dial pulie 
register ii connected to vertical 82 and 
dial tone i• returned to th• attendan~. 

2.08- The attendant dials the number ot the 
second desired conferee 1tation and, 

by normal switching action, the atation i• 
rung. When the called station anawera, it 
is terminated on the conference bridge. 
At this time the attendant is reconnected 
to the conference brid&e and multiwa7 
voice communication may tak.e place between 
the attendant and both conference 1tat1on1. 

2.09 Assuming that all desired conference 
stations are idle and all8wer when 

rung, set up of the conference proceed• 
until five stations have been connected to 
the conference bridge circuit. A 6o-ipm 
signal is connected to the SL lamp ot 
ST/RC key when all ports are in uu. 

2 .10 If at any time during the_· procH1 ot 
build up ot a conference the called 

station is busy or does not anawer wh•n 
rung, the attendant cancels the call to 
this station by operating the ST/IC key 
momentarily. This dism1sse1 the PBX 
switching circuit• and return• the atten­
dant to the conference bridge tor commun­
ication with the stations already con­
nected. 

2 .11 The action of cancellin& by operation 
of the ST/II: key, 1nclu41ng cancel­

ling after partial dialina, mar be taken 
at any time prior to answer b7 the called 
1tation. 

D. Di1connect1on1 

2.12 If a atation leave• the canterence 'bJ' 
going on hook it 11 di1m11Hd h'm 

the conference circuit and may make or 
receive other calla in a nonnal manner. Tbe 
conference port vacated by the diaconnected 
atation i• available tor callin& other 

- . 

atatiana or tor rticall ot ·~ •taticn ~9h 
prev1°'1aly ha• lett the conference. 

2 .13 AttH· nleHin& trClll the c onten.nce 
1ibe atta4ent ~Y be nealle4 by a 

•w1 tobhook t'la1h at All)' •tation. · · ·. 

2.14 laeh Mllber ot the contertince 1a 
Utoonnected three to fift. h\&ndred 

a1ll1lecon41 after han&in& up. It all 
parti.•• ilaooruwct exa.pt one, tb.e " .. 
ma1nina party 1• 4i1connected autc:aatically. 
Atter th• laat ataticin 1a 41.acanneeted, 
the TL l.aapa uaociated with the corr and 
IT/IC UJll are extinpi1hed. 

E. Connection ot Central Ottice Trunk 

2.15 A central oftio• tri.mt u;r be 
connected to the canterenoe 'by the· 

PBX attendant via port 5 uaing normal 
dialinc proced'IU'e. 

2.16 An optional feature 1• anilable tc 
prOTide tor lock out of ~· atten­

dant :rrc. the conterence control dra\d.t 
attar lwr-:releaH. However, a117 Maber of 
th• oonterence •7 J"eeall the attendant by 
a 1w1tabhook tlHb. Aa a re1ult ot tbb· 
action tile IL lamp aa1ociated with the 
COD MJ will tluh at 120 ipm. Ttie atten­
dant anawera 'by 4epre111ng the COD' ··tq 
an&t 11 connected to the conterence brid&e. 
'!'he req\181t 11 recei'Yed and another pa:rt7 
ean· b• conn~cted p:rort4•4 ·there 11 an idle 

.,, port. 

2.11 An opUonal teature 11 an11a'ble to 
provide to~ attendant releaae Of' a 

contereno• in proero11 b7 depreHin& an4 
ho141n& th• IT/JC ker down tor a period 
in exaHI Of five HOGl'lda. By th11 action 
the holdinc aleeve around~ of the conteree 
circus. ta are opened. 
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SECTION II - DETAILED DESCRIPTION 

l. GENERAL 

1.01 Any five tie trunk switch verticals 
may be used as entry ports to the 

conference control circuit. In the follow­
ing description, use of the group 81-85 is 
assumed but a consecutive sequence is not 
a requirements. 

l.02 It is assumed that verticals 81-85 
are given a central office trunk 

{COT) class or service by suitable strap­
ping at PBX terminal strips. Verticals 
81-85 are on a "service. denied" basis with 
the exception that code 85 may be used for 
a "dial back" connection by the attendant 
for connection of a central office trunk. 

2. ORIGINATING A CONFERENCE - SCl 

2.01 A PBX station, tie trunk or a central 
office trunk party may request a 

conference when connected to the attendant 
by normal means. A PBX station or tie 
trunk party must hang up after the request 
has been made. Then the attendant can 
connec't the originator through the confer­
ence circuit. A central office call 
requesting a conference can be held and 
connected to the conference circuit on a 
dial-back basis by the attendant. 

A. Control Circuit Seized 

2.02 ·The attendant may seize the conference 
control circuit, if idle, by depress­

ing the CONF key. Operation of the key 
connects the tip and ring of the attendant 
circuit to relay L, operating it. 

2.03 Ground from the associated ACA lead 
in the cordless position circuit 

operates relay ON. 

2.04 Relay ON operated: 

(a) Operates relay ONA. 

(b) Operates relay CRl and closes a 
holding path for relays CRl-5. 

(c) Prepares locking path for relays RS 
and D8. 

(d) Operates relay CRDK via break con­
tacts on relays CRl-5. 

(e) Prepares a locking path for relays 
PM and RT. 

(f) Connects the battery supply through 
to the conference bridge circuit. 

2.05 Relay ONA operated: 

(a) Prepares a locking ground for relays 
BCl-5. • ' 

_ ... 

• 
(b) Opens the operating path or relay 

LO. 

(c) Lights the TL lamps (steady) 
associated with the CONF and ST/RC 

keys. 

B. Dial Tone Returned 

2.06 When relay CRl operates (through 
break contacts ot relays BCl-5 and 

relay RRL), the attendant receives dial 
tone. 

2.07 Relay CRl operatedr 

(a) Releases relay CRDK which disconnects 
the attendant from the conference 

bridge. 

(b) Locks to ground under control or 
relays Sl, ST, PM, RRL and ON. 

(c) Prepares an operating path tor relay 
Bel. 

(d) Places a short circuit, through the 
5-6 and 1-2 windings ot repeat coil 

Tl and the polarized operating circuit 
of relay P, on the tip and ring or the 
tie trunk vertical assigned to confer­
ence port l. (Assumed to be vertical 81.) 

(e) Connects a 100-ohm holding ground to 
the sleeve cf--'~·-·-;_~ .... _,_ Ai • 

_,'' -------
c. Register Attached ------· 

2.08 The shorted tip and ring of vertical 
81 signals the marker to connect 

vertical 81 to a register and return dial 
tone to the attendant. 

3. 

A. 

ATTENDANT ADDS FIRST CONFERENCE· 
STATION - sc2 
Calling Conferee Station 

3.01 After receiving dial tone from the 
register, the attendant dials the 

code of the first conferee station. Relay 
L follows the dial pulses; make contacts 
on relay L are in series with the bridge 
across tip and ring and pulse the register. 

3.02 After the register has connected to 
marker it reverses the tip and ring. 

This operates relay P which is polarized 
by diodes A and B. At the same time the 
register calls the marker. 

3.03 Relay P operated, operates relay 
MC which performs the following 

functions: 

(a) Operates marker relay CCC which can­
cels the camp-on function if the 

called line is busy. 

SECTION II 
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{b) Operates relay PM. 

(c) Closes a path to the marker and 
operates relay RS. 

(d) Open its operating path and locka 
under control of marker relay RI.AB. 

3.o4 Relay PM, operated, opens one of the· 
locking paths for relays CRl-5. 

3.05 Relay RS operated: 

(a) Locks to ground at relay ON under 
control of relays RT and ST.· 

{b) Releases relay P by opening the 
bridge across tip and ring via 

coil Tl. 

(c) Prepares a path for applying ringing 
supply to tip and ring of vertical 81. 

{d) Opens the termination via coil Tl 
across tip and ring of the attendant's 

connection. 

(e) Prepares a path via capacitor H for 
audible ringing feedback from verti­

cal 81 to attendant. 

3.06 After the marker has completed its 
functions, it releases itaelf and 

the dial pulse _register from the connection. 
Release of the marker causes relay MC to 
release. Relay MC released with relay RS 
operated, connects ringing supply through 
the _J>rimary winding of relay RT to the 
'!'tf!g ·side of vertical· 81; and connects · 
ringing ground to the tip aide. This ringa 
the called station; audible ringing feed­
back is transmitted through capacitor H to 
the attendant. 

B. Called Station Answers 

3.07 When the called station answers, 
relay RT operates on its primary 

winding and performs the following 
functions: 

(a) Locks through its secondary winding 
to ground at relay ON under control 

of relay CPDK. · 

{b) Operates relay BCl. 

(c) Releases relay RS. 

(d) Provides an open in lead OTl to pre­
vent the opera~ion of line circuit 

relay OT- when relay BCl operates. 

3.08 Relay BCl operated: 

(a) Operates relay Sl by closing the tip 
and ring of vertical 81 to the pri-

1 mary and secondary windingJ relay Sl 
remains operated under control of the 
called party. 

SECTION II • 
Page 2 

.. 
{b) Removes the idle port term1nat1D1 · ~- · 

network trom port 1 of the conference 
bridge and connects tip bd ring ot tlle.; 
called station to this port. 

( c) Supplement• the path via rela7 Clll 
tor holding 100-ohm ground on the 

sleeve ot vertical 81. 

(d) Prepares a holding path which is 
campleted when relay BCHl operates. 

(e) Completes a path to aupply battery 
to the c·ont'erence bridge circuit 

when the attendant disconnect•. 

3.09 

(a) 

{b) 

Relay Sl operatedi. 

Releases relay CRl. 

Prepares an operating path tor 
relay CR2. 

(c) Operates relay BCHl to provide a 
holding path tor relay BCl. 

3.10 Rela7 CRl, releaaed, opens one path 
to 100-ohm. holding ground f'rca the 

sleeve ot vertical 81 and operate• rela7 
CllOlt. Sleeve ground ii •intained 'b7 
operated rela7 Bel. 

3.11 Rela7 CRDK operated: 

(a) Releases rela7s RT and PM. 

(b) Disconnect• the idle port terminating 
network trom port 0 ot the conferenoe 

bridge and connects tip and r1ng of' the 
attendant to this port. 

3.12 The attendant and the conferee sta­
tion are now connected via the 

conference bridge and ma7 communicate. 

4. ATTENDANT CONNECTS REMAINING 
PAR'l'IES TC gON'tERINCE - sc3 

A. Attendant Control l"unct1on 

4.01 To add another station to the confer-
ence, the attendant momentaril7 

depresses the ST/RC key. This transf'ers 
the attendant trom the conference to the 
dia~ pulse register. 

4.02 The ST/RC key operates rela7 S'rJ 
relay ST operates relay CR2. 

4.03 Relay CR2 operated: 

(a) Releases relay CRDK. 

(b) Prepares an operating path tor 
relay BC2. 
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(c) Places a short circuit on the tip and 
ring of tie trunk vertical 82 via 

the windings of repeat coil Tl, make 
contacts of relay L and the operating 
circuit for relay P. 

(d) Supplies a 100-ohm holding ground· 
for the sleeve of vertical 82. 

Relay CRDK released: 4.04 

(a) Disconnects tip and ring of attendant 
position circuit from conference port 

0 and terminates the port with the idle 
port terminating network. 

(b) Prepares a holding path for relay 
PM arid a locking path for relay RT. 

4.95 The short circuit on tip and ring of 
vertical 82 calls for attachment of 

a register at vertical 82. 

B. Register Attached 

4.06 Register seizure is the same as in 
adding the first conferee station 

except that vertical 82 is used instead of 
81. At this point dial tone is returned to 
the attendant and circuit functions during 
subsequent dialing and·called party answer 
are the same as in adding the first station 
except that BC2, 82 and BCH2 are operated 
instead of BCl, Sl and BCHl. 

4.07 Additional stations are added to the 
conference by the same procedure used 

to add the second station; tha"'." ~ -·. ty 
momentarily depressing the SJ/R~ key and 
receiving dial tone, followed by dialing 

.the number of the desired stetion. When 
all conference ports are occupied, a 60-ipm 
flashing visual signal on thf" s:' lamp 
associated with the ST/RC key alnts the 
attendant. · 

4.08 When all ports are busy and the 
attendant is connected to the confer­

ence bridge, a 6o-ipm fl.ashing signal is 
applied to the ST/RC SL lamp through make 
contacts BCHl-5. 

ATTENDANT DISPOSES OF LINE BUSY OR 
NO ANSWER - sc4 

5.01 If the called station is busy or does 
not answer,·the attendant may return 

to the conference bridge by momentarily 
depressing the ST/RC key. This operates 
the ST relay which.opens the operating path 
of the associated relay CR-. 

5.02 Relay CR- released: 

{a) Operates relay CRDK. 

(b) Opens tip and ring of the calling port. 

(c) Removes 100-ohm holding ground :traa 
the calling port sleeve. · 

5.03 ,Belay CRDK operated, returns the 
attendant to the conference buss. 

5.04 At this time the port last used ii 
cleared and made available for adding 

the next conferee. 

6. ATTENDANT DISPOSES OF DIAL TOD OR 
PARTIAL DIAL - 8c5 

6.01 If the attendant has received dial 
tone or has partially dialed, the call 

JllSY be cancelled by depressing ke7 ST/RC. 
In this case.key ST/RC mu.st be depreHe« 
long enough to. operate relay RRL via therm­
istor A. Relay RRL operated opens the 
holding path of operated relay CR-. 

CENTRA!J OFFICE TRUNK PARTY ADDED TO 
coNtl!lHINCE - sc6 

A. Conference Setu.!~u.eated Over 
central office 

7. 01 A central office trunk may be con-
nected to the conference circuit 

whenever port 5 is unoccupied. If the 
central office trunk requests a conference, 
the attendant can attach the central office 
trunk directly to port 5 by normal dial 
back procedure. A visual indication on the 
TL lamps of the CONF and ST/R: key indi­
cates that the trunk is connected to the 
conference. Also provided is a 120-ipa 
flashing of lamp SL associated with CONF· 
key. 

7.02 The action of terminating the call 
on the switch vertical assigned to 

port _ .' :..·olA."lds lead CO from the line link 
Rnd marker circuit. This operates relay 
BC5 v1.a released relays ON and co. 
7.03 During termination of the trunk call 

on port 5, relay 85 is operated. 
This operates relay AR5 which locks under 
control of relays BC5, s5, ON and ONA. 
Operation of relay 85 results in operation 
of relays CO and BCH5. Relay BCH5 operated 
results in operation of re;Lay LO. Relay LO 
operated closes the circuit for lighting 
the TL lamps associated with the CONF and 
ST/RC keys. 

7.04 Relay AR5 operated, operates relay FO 
through thermistor B which closes the 

circuit for 120-ipm flashing of lamp SL 
associated with the CONF key. Thia is an . 
additional indication to the attendant that 
the central office trunk is terminated on 
conference port 5. 

7.05 When the central office trunk has been 
teminated on port 5 the attendant 

operates the CONF key. This Jllf!Chanicall;y 
releases the attendant circuits frc:a the 
trunk used 1n the dial-back procedure. and 
electrically operates relays L, Olf, and ONA. 

SECTION II 
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7.06 Operation of relays ON and ONA re-
lease relay AR5 which releases relay 

FO. Release of relay FO stops the 120-ipm 
flashing of lamp SL associated with the 
CONF key. 

7.07 With relays L, ON, and ONA operated, 
the conference circuit is prepared 

for action by the attendant to call in the 
first conferee station requested by the 
central office trunk party. Four stations 
or dial repeating tie trunks may be called 
in by the attendant as described in a pre­
ceeding section. When four stations have 
been connected, the SL lamp associated with 
the ST/RC key flashes at a 60-ipm rate to 
indicate th~ all-ports-busy condition. 

B. Central Of':f'ice Trunk Added to 
Conference 

7.08 The attendant may add a central office 
trunk to an established conference 

(if port 5 is Unoccupied) by the following 
sequential proce.C!\lre: 

(a) Operate central office trunk key and 
call distant station. 

{b) Terminate trunk on port 5 by normal 
dial-back procedure. 

(c) Operate key CONF and proceed with the 
addition of stations as requested. 

7.09 Connection of the trunk results in 
operation of relay FO as previously 

described. Relay FO operated starts 120-
ipm flashing of lamp SL as previously 
described and also short circuits break 
contacts on relay LO to defeat attendant 
lock-out if provided. 

7.10 Where lock-out (option X) is provided 
the attendant must wait for the 

120-ipm flashing signal before operating 
the CONF key. Premature operation of ~he 
CONF key operates relay L and may release 
relay AR5 before relay FO can operate. 
Under this condition t9e attendant, if' 
locked out, cannot operate relay ON and is 
thus denied access to the conference cir­
cuit unless recalled by a switchhook flash 
by one of the conferee stations. 

8. ATTENDANT RECALL - sc8 

8.01 A switchhook flash by any station 
results in a ~20-ipm flashing recall 

signal on the SL lamp associated with the 
CONF key of the attendant console. 

8.02 Depressing the switchhook at any 
station releases relay S-. The 

associated relay AR- operates through the 
break contact of relay S- and the make 
contact of the slow release relay BCH-. 

SECTION II 
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8.03 Relay AR- operated: . 

(a) Locks under control of relays ON, 
ONA and BC-. 

{b) Operates relay FO through thermistor 
B. 

8.o4 Operation of relay FO is delayed by 
thermistor B to prevent flashing 

recall when a station hangs up. 

8.05 When the attendant depressed the CONF 
key relays L, ON and ONA are operated. 

Operation of relays ON and ONA release any 
operated relays AR which release relay FO. 
Release of relay FO stops the 120-ipm 
flashing of lamp SL asaociated With the 
CONF key. -

9. DIAL REPEATING TIE TRUNK ADDED TO 
CONFERENCE - sc7 

9.01 Dial repeating tie trunks with re­
verse battery supervision may be 

added to the conference by the attendant. 

9.02 WI:ien a tie truiik number (assume 89) 
has been dialed by the attendant, 

the register calls the marker and reverses 
battery toward the dialing port. This . 
operates relay P which in turn operates 
relay MC. 

9.03 Relay MC operated: 

(a) Prepares a path for operation of' 
relay DB via the marker. 

(b) Grounds marker lead CCC to cancel the 
camp-on function. 

"{c) Operates relay~· 

9.04 The marker, when connected, operates 
relay D8, connects the calling port 

to the tie line and then releases. 

9.05 Relay DB'operated operates relay D8M 
when por~ 5 is idle tr.rough a break 

contact of relay BC5. A break contact of 
DBM prevents the operation of the associated 
relay OT in the marker during connection 
and disconnection of a tie trunk (code 8) 
or1 port 5. 

9.06 Release of tL~ marker releases relay 
MC and connection cf the tie line 

releases relay P. The attendant may now 
dial the ~umber of the station at the 
distant PBX. 

9.07 If a super"isc'ry signal received from 
the distant PBX indicates the called 

s ta ti on :! s t'l~sy or does not answer, the 
attendant may cancel the call and return 
to the conference by momentarily depressing 
the ST/RC key {SC4). 
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'\ 

9.08 If the distant station answers, re-
verse battery supervision provided by 

the trunk operates relay P. This operates 
relay RT on its secondary winding via 
operated relay D8 and released relay MC. 

9.09 Operation of relay RT operates relay 
BC and releases relay DB. Relay DBM 

will be held operated by relay RT. Relay 
BC- operated completes a path via the . 
switch vertical for operating relay S-. 
This releases operated relay CR- and oper­
ates relay BCH. 

9.10 Release of relay CR- operates relay 
CRDK which releases relay RT and PM. 

Relay D8M will remain operated on the re­
lease of relay RT is a tie trunk (code 8) 
is connected to port 5. Operation of relay 
CRDK also returns the att dant to the 
conference bridge. The attendant and tie 
trunk sta.tion are now connected via the 
conference bridge. 

10. DISCONNECTS 

A. Attendant Disconnects From Conference 
Bridge Circuit - scg 

10.0~- The attendant may release at any 
time by operating the RELEASE key of 

the console. This mechanically releases 
key CONF. 

10.02 Release of key CONF releases relays 
L, ON and except for the case of 

only one station on the conference bridge, 
releases relay ONA. 

10.03 If no stations have been called into 
the conference, release of key.CONF 

restores the conference circuit to the 
normal idle condition. 

10.04 If the attendant has connected only 
one conferee to the conference 

bridge via port 1, relay ONA will not 
release when the attendant leaves the con­
ference bridge. Relay ONA operated pro­
vides holding ground for relay BCl to allow 
the att~ndant to connect a central office 
trunk after adding the single conferee. 

10.05 If the attendant has connected a 
minimum of two parties, the attendant 

may release from the conference by depress­
ing the RELEASE key of the console. This 
action results in mechanical release of 
key CONF. The release of key CONF releases 
relays ON, ONA, and L. Relay ON released 
opens the ground path for relay CRDK which 
releases. Relay CRDK released results in 
the operation of relay LO and removes 
the attendant from the conference bridge. 

• 

<i. ----------

• 
B. Conference Station Disconnects 

Mirilmum ot TWo Parties Remaining 
in corit'erence - sc!o 

10.06 When a conferee goes on hook relay 
s- associated with the conference 

port is released. This starts the slow 
release of relay BCH-. The associated 
relay OT- in marker is operated momentarilt 
throu~h break contacts of relays S- and 
BCH- (also D8M on port 5 only) and a make 
contact of relay BC-. Relay OT- operated 
opens the sleeve from the sta.tion sleeve 
ground in the case of a camped-on conferee. 
·Released relay BCH- starts the slow release 
of relay BC-. The associated switch ver­
tical is then released. 

10.07 When a conferee port is cleared by 
disconnection of the called station, 

it becomes available for a reuse by the 
attendant. A new call is directed to the 
lowest number conference port having a 
released relay S-. 

C. Next to Last Conferee Station 
Disconnectg Witn Attendant 
Disconnected - SCll 

10.08 If the attendant has disconnected 
and only two stations are left in 

the conference, either station going on / 
hook releases the conference control cir-.· 
cuit. For discussion purposes, assume that 
the stations on conference ports 1 and 2 
remain in the conference, and that the 
station on port 1 hangs up. 

10.09 A hang up at the station connected 
to port 1 releases, in sequence, 

Sl, BCHl, LO, and line hold magnets 81. 
Relay OT21 in marker is operated during 
the release of relay BCl to open the 
sleeve ground of the switch vert~_cal on 
the station side. Release of relay LO 
removes battery from trunk lamps CONF and 
ST/RC, extinguish.ing them. 

10.10 Since the attendant is disconnected, 
relay ONA is released so that the 

holding path for relay BC2. is opened when 
relay BCl releases. Release of relay BCl 
thus releases relay BC2. 

10.11 Relay BC2 released: 

(a) Opens the holding sleeve ground 
for vertical 82. 

(b) Releases relay S2. 

(c) Disconn~cts the battery supply 
from the conference bridge 

circuit • 

SECTION II 
Page 5. 
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10.12 Relay OT22 will operate momentarily 
through break contacts of relays 

BC2 and S2 and a make contact of relay 
BCH2. Relay OT22 operated opens'the eleeve 
from the station sleeve ground in the case 
of a camped-on conferee. 

10.13 Release of relay S2 releases relay 
BCH2. The conference circuit is 

then clear for reuse. 

11. OPI'IONAL FEATURES 

A. Lockout of Attendant from Conference 
(x oPtion) 

11.0l When the lock-out feature (X option) 
is provided, break contacts on relay 

LO are in series with control leads from 
the attendant console to the conference 
control circuit. If the attendant releases 
from the control circuit after two or more 
conferees have been connected, relay LO 
operates and opens leads by which the 
attendant normally controls the conference. 
Under this condition, the attendant may not 
reconnect to the conference bridge or con­
trol the conference except to effect its 
complete release as described in a following 
paragraph. 

11.02 When the attendant is recalled to 
the conference, the control lead 

is reclosed by operation of relay FO. When 
the attendant re-enters the conference by 
operation of key CONF, relay ON operates. 
Relay ON operated operates relay ONA which 
releases relay LO. This re-establishes 
attendant control of the conference. 

;1.V3 It should be noted that relay FO 
is operated when a central office 

SEC TI ON II ,. 
Page 6 
6 PaO""'S 

.. 
trunk is added so that a locked-out 
attendant may re-enter the coq:f'erence 
after adding a central office trunk. 

B. Release Conference (Z 0ption) 

11.04 When the release-conference feature 
{Z option) is provided the attendant 

may release the entire conference by holding 
key ST/RC operated for about 5 seconds. -
Option Z is provided by plugging the op­
tional timer circuit RD into the RD socket. 

11.05 With Z option provided and key CONF 
operated operation of key ST/ltC 

·grounds lead ON4 of the timer circuit. 

11.06 Relay RC operatedz 

(a) Operates relays OT- in marker that 
are associated with ports in use. 

This opens all sleeve grounds associated 
with conferee stations. 

{b) Removes 100-ohm holding ground from 
all conference ports. This releases 

the operated holding magnets and results 
in release of all switch links to the 
conf~rence circuit. 

(c) Opens the operating path for relay 
ONA. 

11.07 Relay ON operates either immediately 
{lockout not provided) or when re­

lay LO is released. Under this condition, 
release of the conference circuit is indi­
cated- by return of dial tone to the atten­
dant. The attendant may either release 
from the conference circuit or proceed with 
another conference setup. 

'j 
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SECTION Ill - HEJ<'l~RENCE DA'l'A 

1. WORKING LIMITS 

LINES AND TRUNKS 

l.01 Maximum external loop resistance 
1,500 ohms. Minimum insulation 

resistance 10 1 000 ohms. 

VOLTAGF: LIMITS 

1.02 Minimum Maximum 

-45 -52 

2. FUNCTIONAL DESIGNATIONS 

Designation 

ARl-5 
BCl-5 
BCHl-5 
co 
CRl-5 
CRDK 
DB 
DSM 
FO 
L 
LO 
MC 
ON 
ONA 
p 
PM 
RC 
ML 
RS 
RT 
Sl-5 

3, FUNCTIONS 

Meaning 

Attendant Recall 
Buss Connect 
Buss Connect Hold 
Central Office 
Connect Register 
Connect Register Down Check 
Diel 8 
Diel 8 Memory 
Flash Attendant 
Line Relay 
Lock Out 
Marker Connect 
Off Normal 
Off Normal Awe 
Polarized 
P Relay Memory 
Release Conference 
Register Release 
Ring Start 
Ring Trip 
Supervisory - Station Line 

3.01 To provide means for the attendant 
to initiate end control a conference 

connection with PBX stations, dial repeat­
ing tie trunks end one central office 
trunk. 

3.02 To disconnect any conference station 
which goes on hook and make the 

station available for incoming or outgoing 
nonconference cells~ 

3.03 To make a conference por, from which 
a station hes disconnected ~vsilable 

to the attendant for eoding anoth<;r station. 

3.04 To r turn e fleshing s:1r.,nal if all 
portt; are busy, 

3.05 To provide ror relea1e ot the atten~ 
dent from a partially completed call. 

3.06 To provide for the addition ot a 
central office trunk to the conterence 

by attendant. 

3.07 To provide recall of the attendant 
by a flashing signal it the 1witch­

hook is flashed by any PBX station conferee; 

3.08 To prevent (by lock-out option) 
attendant reconnection to the con-

ference amplifier when two or more 1tation1 
are in conference. 

3.09 To permit a locked-out attendant to 
reconnect to the conference amplifier 

when recalled by any conferee 1tation. 

, 3.10 To provide (optionally) tor relea1e 
of a~l conferee stations by the 

attendant. 

4. CONNECTING CIRCUITS 

4.01 The attendant controlled conference 
is connected to the following cir­

cuits which are part of the 756A PBX 
system: 

(a) Line, Link and Marker Circuit -
SD-65741-01. 

.(b) Ringing Circuit SD-81288-01 and 
Power Supply Circuit SD-81326-01.or 

Power Supply Circuit SD-81571-01 alone, 
or Power Supply Circuit SD-81600-01 
alone. 

(c) Tie Trunk Circuit - SD-65535-01. 

{d) Cordleaa Poaition Circuit -
SD-65757-01, 

PLUG-IN UNITS 

4.02 The attendant controiled conterence 
circuit includes the six ~ort con­

ference bridge circuit per SD-96595-01 1 
Fig, 1, and when option Z 11 apecitied, 
the timing circuit SD-66793-01. 

5. ALARM INFORMATION 

5.01 Operation of a fuse supplying power 
to the attendant controlled conter­

ence circuit result• in a visual alarm 
at the attendant position and alarm, 
transfer, and test circuit. If alarm 
sending is provided, a fuse alarm re1ult1 
in e me jor e larm et the pla.nt ae.rv1oe 
center. 

SECTION III 
Pase l 
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6. MANUFACTURING TESTING REQUIREMENTS 

6.01 The attendant controlled conf'erence 
circuit shall be capable of perform­

ing ~11 of the functions given in this 
circuit description, and relays with which 
it is equipped shall meet all requirements 
of the circuit requirements table. 

7. TAKING EQUIPMENT OUT OF SERVICE 

7.01 The ·attendant controlled conf'erence 

SECTION III 
Page 2 
2 Pa.i;ee 

may be taken out of service by the follow­
ing procedure (in sequence): 

(a) Determine that the circuit is not in 
use by observing that all relays 

are released. 

(b) Block relay CO operated. 

{c) Remove all battery supply tuaea. 
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SECTION IV ·:....f.~ASONl? FOR REISSUE 

D. Description of _Changes 

D. l Th1.s circu! t. ts reieau~·1' tr.; correct a 
trouble con<11 ti on that r• t time• occurr­

ed when the called &tet1on answered atter 
being rung by this circuit. Inatead ot be­
ing connected into the conference bridge 
circuit, the called station was relaaaed by 
this circuit and the marker establiahad a 
dial tone connection to the station. 

D. 2 Thia trouble occurred when relay CR 
released taster than relay OT in the 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 7120HW-WES-JGW) 
DEPT 5337-LAH 

.. 
line, link and mark.er circuit. Relay OT 
operated prevented relay S tram holding 
operated over the station loop when relay 
CR relaaaed. Relay S normal prevented 
the operation or relay BCH Which allowed 
re la ya BC and OT to release. Relay BC 
normal removed the 100 ohm ground traa lead 
Sl cauaing the connection between thia 
circuit and the atation to release. 

D.3 F83 1a changed to correct thia trouble 
condition by adding contact 9 break 

or relay RT in aeriea with contact 8 break 
ot the 8 relays to prevent the operation 
ot relay OT in the line, link and marker 
circuit. 

SECTION IV 
Page l 
i Pac• 
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CIRCUIT DESCRIPTION.-

CHANGES 

PBX SYSTEMS 
NO. 756A 

STATION DIAL TRANSFER 
CONTROLLER CIRCUIT 

B. Changes in Apparatus 

-B.1 .Added 

CD-66909-01 
ISSUE 2D 

APPENDIX lB 
DWG ISSUE·7B 

RCA and RCB diodes, 446F, App Fig. 1, option V 

D. Description of Changes 

D.1 Option X is designated and rated Mfr Disc. to remove a 
locking path for relay AR-. 

D.2 Option W is designated and rated Mfr Disc. 

D.3 Option V is added as Standard to prevent a station 
that flashes for dial tone from being connected to a 

station that the attendant direct station selects at the 
same time. 

D.4 Circuit Note 104 is revised to reflect Issue 7B. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3224-WVS-RVL 

Printed in U.S.A. 
Page 1 
1 Page 
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CIPCUIT DESC~IPTION C0-6fi909•01 
!SSlJE 20 

D~G ISSUE t.O 

P~Y !';YS!'EMS 
NO. 75611. 

s~l'l.TION DI~L TRANSF~R 

.CONTROLLER CIRCUIT 

Tl\.BT..E 0.., CONTENTS ?Ar:lE 

1~--f2Bf.Q§~..Qt-~IB£Y!I •••••••·••••••••••· 

iL--2~N~~t-12~§£ElfI!Q~_QE_QE~S~IIQU 

b~--~fini!.!.2nL~!lsLQ12~tsU.2n§._£b~tt • 1 
~L--a§.§2£istiQ!l-Qf-!~-£2nt£2!l~! 

~it£l!it~it!:L.£~ntt!ll_Qft1£~-~ng 
ItSUUlf~It.!lllt-~~£Yit~ •·••••••••• 

~~..a11ianm~t-2,_a~it£h_Y~t.i£il1 2 
QL_.J.'.[!D§~ioa_~!~-6-tg_ang~~[ 

§t.illQD • • • • · • • • • · • • • • • · • · • · 2 
tL--§~£Qng_II,in§.f~[_Q!_f~tt~~ ••••••• 3 

1.!,, __ !ilif.iliBat • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • J 

3 

!L __ §Ib'l:!Q~-~aL~§-!H~-aII~:::m~~! 5 

~~--S~~Q!:!Q_!faH§r~E..Q~_EaBIX-~-= 
§I~Q~-~~§~B§_!Q_§Ia!IQ~_Q ~ 

~L--~I~IIQN..£_QI,gfQ§§§_Qr_21e~-!QB~£ 
f6BII~&..121ai.a._t!Q_aB~~B&-~22X&_QB 
!20::.!ftJ..!QNfi • • • • • • • • • • • • • • • • • • • • • • • • • 6 

z~ __ §Ia!IQ?L~-~aI.J.i§_IH~ 
~IlNQatn: • •.• • • ••••• • • •• • • • • • • . • • • • • • 6 

ftL __ al!L..!Bat!§t~B-!BQN~~-fQ§X •·••·•••••••• 7 

.2s_ __ 21§£Qlili~I§ • • • • • • • • • • • • • • • • • • • • • • • • • • 7 

,bL __ aftfL!2i~Um1_~~tQ_§!:!UQn_:a 
Qll£2!lll~~tl_~~fQ[~_&tt~rulint 
a.Ilitf!l[.§ . . • • • . • • • • • • • • • • • • • • • • . • • • • 7 

~~--2t1tiQn_£_tisn1~_ye_&tt~t 
~nl~~tinsr • . • • . . . . . . . . • • . . . . • . • • • . . 1 

~~--2t~ti.2ll-~-ti2ll~2-Q~-~tt~t-§t.st~Qll 
~-ll!'!2-~!l2l!!~r~2 ••••••••••••.••••••• 1 

Q~ __ l!f t~L Qi.u lin<J. _~~rQ_§ta!.i2n_~ 
Qi2£2nn~£t2-~~fQr~-~r.r.~ng~nr. 
anl!l!!~r2 . . . . . . . . • . . • . • • . • . . . • • . . . . . 7 

1~--~QEBitl~-~!M!!~ •···•·••••··•·••·•·•••• 1 

1£.--t~tl~IIQtl§ •·••••·••••••••·••••••··••·· 8 

~&--QQtltl~Q!l~~-£!B~YII§ •••••••••••••·•·•• 8 

2~--~aNYta£IYB!tl2_I~§!!tl~_fil!tQY!B~~~tlI§ .••• 8 

~~--~LAB~_Il:ll:QB~I!Qtl ••••••••••••••••••••• B 

8 

1.01 The station dial transfer controller 
circuit working with the station dial trans­
fer trunk circuit with ad1-on conference 
allows any PBX station to transfer an incom­
inq call to ~ny other PBX station (inclu~ing 
~ station reached by a tie trunk) without the 
assistance of the attendant. 

2.01 Table 11. defines terms used in this 
description. 11. block diagram showing the 
station a~d switching actions involved in 
transferring the outside party to another 
station is shown in the circuit notes • 

Printed in U.S.A. Page 
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TA~LE A - DEFINITIONS ·OF TERMS 

,-·---~----~-----------------..--·-------

' I TEPM 
l-·-------------------------------------11---------------

DE!"'INirION 

-, 
I 
I ------·---- ·----------------------· 

PARTY A An outsiie part.y conected to a PBX sta+ion throuqh 
a central off ic,. trunk. 

~"'ATION l'I A P"IY. sta+ion connected to an 011tsi"le party A. throurih 
a central offic,. trunk. 

STATION C A P~X station to which partv A requests transfer. 

STATIOM D A PBX station to which an incoming call is transferre·i 
by st-~t·ion c. 

CONTROLLER C'rRCUIT Station dial transfer controller circuit. working 
with the station dial transfer trunk circuits with 
add-on conference and associaf'.ed with the 10 central 
office trunks. 

TRt.NSF!F TRtmK CIRCUIT Two identica 1 trunk circuits· (No. O and "10. 1) 
associat.ed wH.h a station c by switchinq circuits. 

SWITCHHOOK FLASH Operation of switchhook and release in not less 
than 75 ms nor more than 850 ms. 

2.02 
circuit 
circuit 
circuits. 

The station dial transfer controller 
qives every central office trun~ 

access to both transfer trunk 

2.03 The two transfer trunk circuits are 
permanently assigned to the first two verti­
cals of crossbar switch "10. 9. The horizon­
tals of crossbar switch No. 9 are connectei 
in series with the other crossbar switches of 
the 756A PBX. 

2.04 Transfer trunk No. O is use~ as a 
first choice. If a second station requests 
transfer, transfer trunk no. 1 is usei. In 
case a third station requests service wh,.n 
b::>th trunks arP. busy. the controll,.r will 
~irect this call to the attendant. 

2.0~ When station B flashes, the central 
office trunk involved in this connection 
activates the controller circuit. 

2.06 !.fhen the controller is activated, it 
performs the following functions: 

2 

(a) Obtains a transfer trunk circuit 
according to the preference circuit, 
unless both transfer trunks are busy. 

(b) Puts party A on hol~ at the central 
office trunk. 

2.07 The transfer trunk circuit, whPn 
caller!, obtains control of t:hP. transf-.r call 
performinq all supervisory actions accor~inq 
to the requests made by station R. 

2.08 At this point, the controller cir­
cuit acts as a connecting means between the 
central offic~ trunk involved in the tr~nsfer 
call and the transfer trunk circuit. 

2.09 station c is attached at the trans­
fer trunk end and whPn it hangs up performs 
the following functions: 

(a) Releases itself from the connection. 

(b) Releases the transfer trunk circuit 
involved in the operation. 

(c) Releases part of the controller cir­
cuit associated with the particular 
centr~l office trunk circuit. 

(d) -P.estores the central office trunk cir­
cuit to the state which existed before 
transfer took place. 

(e) Station B and party A are now con­
nectP.d together as they were original-
1 y through the central office trunk 
circuit. 

2.10 If statio·n B hangs up, it pPrforrns 
t-he following functions: " 

(a) -Peleases itself from the connection. 

(b) Qeleases part of the transfer trunk 
circuit involved in the connection. 

-· 
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(c) PreparPs the tranflfer trunk circuit 
for furthPr tranRferrinq. 

(d) Rele ... ses part of the cP.ntral office 
trunk. 

(P.) 'l'ransfers control of thP circuH: to 
station c for fur.thE>r t. ransferrin::i. 

2.11 ~Rsuming party C has hung up, sta­
tion ? an1 party ~ are conna.ctE"1 throuqh the 
central offic .. trunk as previously i .. scribed. 
Opa.ration of the switchhoo~ by station ~ will 
have the same e~fect as described for the 
first transfer to a station c. 

2.12 Assuming party? has hung up, oper~­
tion of the switchhook by station C causes 
tne following operations: 

(a) Activ,..tes oart-. of thP. transfer trunk 
which in turn activates part ~~ the 
controller circuit. 

(b) Prepara.s the transfer trunk circuit 
for subsequent operations. 

2.13 When tt-e 
associate., with 
ac:t.ivated, it 
functions: 

part of thP controller 
the central office trun~ is 
performs the followinq 

(a) Prepares the central office trunk for 
calling the mark.a.r. 

(b) Activates the 
central office 
nect station c 
register. 

markPr through the 
trunk circuit-to con­
to a dial pulse 

(c) Returns dial tone to st,..tion c. 

(d) Prepares t.o re~at thP dialinq of 
station C into the dial pulse reqis­
tE>r. Station C may now iial the 
number of station o. 

2.14 When dialinq is co!llplete·:l, thE> 11ark­
er functions to connect station D to station 
c through the cPntral office trunk, part of 
the controller circuit, ani throuqh t.ti.,. 
tr•n!'lfer trun~ circuit. 

2.15 If station D hangs 110, it performs 
the following function!'!: 

(a) ?eleasefl itself from the connP.ction. 

(b) Releases part of the transfer trun~ 
circuit involver! in corn~tinq itflelf. 

(c) ~eleases part of thP. controller cir­
cuit, which in turn restores the 
central office trunk circuit to the 
state wtiich exist€1 before station C 
flashed the switchhook. 

(d) Aft-er station D hangs u~. operation of 
the switchhook by station c will have 

the same effP.ct as described for the 
second transfer to a station n. 

2.16 When station c hanqs uo the follow­
inq release actions arP. performed: 

(a) Releases itself from the connection. 

(b) Releases the transfer trunk circuit. 

(c) Releases ~art of the controller cir­
cuit associated with the particular 
central office trunk circuit. 

(d) qestores the central office trunk cir­
cuit to the state which existei before 
transferrinJ took place. 

2.17 Calling the attendant from any P~~ 

:c;tation during transfer is done by dialinq 
zero. The transfer trunk circuit activates 
the marker which in turn abandons th<" coill to 
an attendant trunk setting up a station 
r"'call condition to the attendant. The rPi 
lamp associated with the particular central 
office trunk circuit flashes at 120 ipm and 
cont:l.nuous ringing is applied. 

§~~I!Q~_II_::_Q~I~!~EQ_Q~2£B!f!IQ~ 

1.1.--~SiljJ:iB~!r 

1. O 1 '-lhen the dial trans fer feature is 
provided, an incoming trunk call is first 
terminated on the called P~X station or tiP 
line by the PBX attendant using normal 
orocedure. 

1.02 tf the terminating station is 
reacherl by tie line, a switchhook flash at 
the distant PBX station results in a flashin~ 
recall signal at the attendant position. 

1.03 When the trunk call is terminated on 
a local P~X station., a switchhook flash 
results in dial tone to the station. Trans­
fer to another station or tie line is 
effected without recallinq the attendant. 

1.04 When necessary, the PBX attendant 
may be recalled to a trunk terminated on a 
local P~X station by dialing o. This results 
in a ~lashing recall signal to the attendant. 

~ ... __ £Slllt!21l~r-£ir£Yit_~~t~£b~1-t2_~~n~r~l 
Qfti£~-I~YD~-~2.1.--~ 

2. 01 l\ssume an estahlishe1. talkinq con­
nection between party A an1 station B through 
the central office trunk No. O. .l\lso assume 
that transfer t.runk circuit ~o. O :! !'l idle. 
Station B d~presses the s~itchhook 
'llOmentarily. 

2.02 Relay s in the central officP trunk 
follo•ofs the operation of the switchhook.. '.'.'he 
centr~l office trunk functions identic~lly ~q 

Pa:;ie 3 
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in i:;tcttion r"c1111. qroun<linq thP "'P') l<>ad '1nn 
so onl'ratinq relay TPO. 

2.03 Relay TPO operated: 

(il) T,ocks throuqh its own 
control of relays FF 
central off ice trunk. 

cont3ct ur.~er 

anc1 D~ i!l thf' 

(b) PreparPs opPratina paths for relays 
TO!\ and '!'')B. 

(c) Operates relay GP. 

2.0~ Relay GP OpPrated: 

(a) Prevents start:inq othF>r tran.,fers 
while the controller is in the nrocess 
of obtaininq a transfer trunk circuit. 

(b) OpPrates relay TO'A. 

2.05 

(a) 

Relay TOA oper3ted: 

0perates relay 
circuit No. 0 
relay CT'l in 
cui. t and TP'.> 
circuit. 

~'l'"l in transf Pr trunk 
throuqh the contacts of 
the transfer trunk cir-

in the controller 

(b) orerates relay TRO through thF> same 
oath. 

(c) nreoares operating paths for r 0 lays 
ST0 and ARO. 

(d) 

(f) 

Prepares a path for transferrinq con­
trol of the central office trunk. 

Prepares o~eratinq paths for relays 
Rt:.BY, "'1C}I .• "1Cfl, and "P!,O'l' in thP trans­
fer trunk circuit. 

?reoares paths for connectinq stat.ion 
B to the transfer trunk circuit. 

(q) Preparl"s a path for callinq in n=irty 
'A. 

7. 06 RP lay ~ri:i ooe".'atE>d in th<> t-r'lnsff'r 
t-nmk c-ircult procP.Prls to activate the trans­
f,r trunk circuit awl toaPther with thP 
c-ontrollPr circuit 11ctivatei:; thP markPr for 
est.ahlishinq rlial ton<>. 

2.07 Ppl11y TFO ooerated: 

(a) Provides a holdinq !Jath for party A. 

Connects station 13 to the t.r11nsfer 
trunk circuit and splits the central 
officP trunk. 

(c) ~eleases relay F~ in the 
off ice trunk. 

central 

Transfers control 
office trunk to the 
circuit. 

of the cPntral 
transfer trunk 

(~) nperatPS !'Play " in the trdnSter trunk 
circuit un1<>r control of rPlay ~~R in 
thP samP circuit. 

2.0R Relay FF relpasart 
officP trunk: 

(a) Releases relay DP 
office trunk. 

ill 

in the 

(b) Removes qround from the st11rtinq lead, 
releasing relav TPn. 

2.09 Relay T0 n release1: 

(11) Permits other c<>ntral office trunks to 
request transfer through station B 
when relay GP is released. 

(I:>) Qeleases relay r;n. 

2.10 Assume an established talking con­
nection between oarty 'A and station P through 
another centr'il officP trunk Mo. 1. Also 
3Ssump that transf Pr trunk ~o. O is busy 
throu1h c.,.ntral offic"' trunk No. O. Party R 
depresses the switchhook momentarily. 

2.11 Pelay sin the central officP trunk 
follows the oneration of the switchhook. The 
central off.ice trunk functions identically as 
in station recall grounding the TP1 lead and 
t.hereby ooerating relay TP1. 

2.12 t(elay TP1 operate.-l: 

(a) 

(b) 

(c) 

Locks through its own 
cont~ol of relays FF 
central officP trunk. 

contact. under 
and DQ in th<> 

Pr.,.oares operating paths for relays 
T1A and "'Hl. 

2.13 Pelay r,p oper.ate1: 

(a) Prevents startin·1 oth1>r transfPrs 
while th<> controller is in the process 
of obtaining a transfer trunk ci~cuit. 

(b) Operates relay T1B. 

2.1q Relav '1'1f: operat.ed: 

(a) Operates relay 
circuit Mo. 1 
relay CTZ in 
cuit ;ind rP1 
circuit. 

ST~ in transfer trun~ 
through thf' contacts of 
the transfer trunk cir-

in the controller 

(b) Operates relay rq1 through the same 
path. 

(c) Prepares operatinq 
ST1 ·and .l\?1. 

paths for relays 
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(d) Prepares a path for transferrin~ con­
trol of the central office trunk. 

(e) :PrPoarei;; operatinq oa t.hs for relays 
RI.RY. QT,DT. MCA.. anti ·~C'R in thP trans­
fer trunk circuit. 

(f) Pr,,.parf'>s oaths fo-r connect iffJ station 
p, to the transfer trunk circuit. 

(a) Pr,,.parf'>s n oath for calli'.'!q in party 
)\. 

2.15 Pelay STB oner;ited in the transfer 
trul"k circuit No. 1 p~oc~eas t.o activate the 
tr•1nsff'r +-nmk circuit awl toqP.ther with the 
controller circuit activates the marker for 
estahlishing dial tone.-

2.16 Pelay TP1 operated: 

(a) P-roviaes a holdinq path for party ~-

(b) connects station B to the transfer 
trunk and splits central office trunk 
lllo. 1. 

(c) RPleases relay FF in central office 
trunk lllo. 1. 

(d) Transfers control 
off ice trunk to the 
circuit. 

of the central 
transfer trunk 

(e) Onerates relay B in transfer trunk ~o. 
1 under control of relay MCB in t.he 
same circuit. 

2.17 Relay FF released in central office 
trunk ~o. 1: 

(a) Releases relay DR in the central 
off ice trunll::. 

(h) Remo~s ground from the starting lead, 
releasing relay ~P1. 

2.18 Relay TP1 released: 

(a) Permits other central otfice trunks to 
request transfer throuqh station 'R 
when relay GP is released. 

(h) Peleases relay GP. 

2.1q ~he transfer trunk cirr.uit activates 
the marker by operating relay TR1 for the 
purpose of obtaininq a 1Hal p11lse reqister. 
In the process of ohtaininr1 t.he reqister. 
relay 'rRP1 in the mar~"!r operates. Thiq 
operates relay TRr1. 

2.20 Controller relay TR.T1 operated: 

(a) Prepares operating paths for marker 
relays rJ9 anr'J uq. 

(b) Operates relay S'-!Cq. 

(c) Prepares operatinq paths for relay HM 
in the transfer trunk circuits and 
hold m:1.qnets 'rH"l90 and 1''l'.,91. 

(d) Prevents reqister 
operatinq. 

relay AC from 

2.21 In the sequence of operation, ~arker 
relay S"IRAB operates. operating relay HM in 
the transfer trunk circuit and hold maqnet 
TH~qo. Relay HM ooerate~ in the transfer 
trunk circuit directs subsequent requests for 
transfer to station dial transfer trunk cir­
cuit ~o. 1. 

3.01 If station B has received dial tone 
or 120-iom tone or the called station c is 
busy or rloes not answer. the call may be 
cancelled and station "I may retllrn to party I\ 
by flashinq the switchhook. 

3.02 When station B depresses the switch­
hook. the transfer trllnk circuit proceeds to 
release the connection hy operatinq relay RLS 
in the transfer trunk circuit. 

3. 03 Transfer trunk· relay R.LS operated 
releases transfer trunk relay STB performing 
the following functions: 

(a) Releases relays TOA and TRO. 

(b) Releases hold magnet TH90. 

(c) <1eleases the transfer trunk circuit 
and thereby makes it available for 
subsequent requests for transfer. 

4.01 Station B may recall the attendant 
by dialing zero. The transfer trunk circuit 
activates the controller circuit which in 
turn flashes the red lamp associated with the 
particular central office trunk at 120 ipm 
siqnalinq the attendant. continuous rinqinq 
is also a?plie1. 

4.02 The marker circuit senses the 1ial­
in1 of zero hy operating transfer trunk relay 
DB() thro11qh t_he contacts of marker relay 
TKBO. Relay DR0 operated in the transfer 
truni..: circuit op<>ratPs cont.roller relay A~O. 

4.03 R.elay A.R0 operated: 

(a) Locks under control of relays ~c. FF. 
and SR in the central office trunk o. 

(b) Flashes the red lamp associated with 
the central office trunk Mo. o at 120 
iom. 

(C) Prevents relays TPO and STO from 
operatinq. 

Page 5 
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(il) l\ppliPc; r.ontin•1011s ri.n'linr1 +o shrv1l 
t hn at t Pnrfa nt. 

(P) Oper;'ltPs relay F:. in +!w (~''n+r,11 

off ir.P tr.unk Mo. I). ~Pl av F'" 
OF"' rat .-.r1 c>pera tes r 1' lc1y OH d l:;o in t .'.1e 
::<'n+ral offir;•' t·n111f' -,,hirh i11 t,1rr1 
causec; the l in" LimT' Cit +hr> f'i-l,11++on 
key tele">hOnP s<>~ (if rrovi ~P1) to 
flash at 120 ipm. 

II.Oii When thP ;i+"<>r,,i;in+ Cins,_..rf'r'> th<> 
r"call hy operatinq thP pirkuo '<f'y, r.Pntral 
oFfice trunk relay 'r operates, relPasinq 
r?lay l\Qn, and relay FF in the CPntral officP 
trunk ~o. 0. Relay FF rel ease<i in trunk 'lo. 
O rPleaS"S relay or also in thr +run~ an<i 
tr<1nsfers the line lamp at th"' Ii-button key 
telPphon<> set (if rr0viilPr!) from 120 iµm +o 
s+.<>ar1y hattf>ry .• 

".01 l\ssum<> an estahlishen talkinq con­
nf'ction bf'tween p;:irty A arvi station C throuqh 
+ransfer trunk No. O. Also assume that 
central office trunk No. 0 is involven in 
this connection. Station c ooeratec; thf' 
s-,,i t.chhook momentarily. 

5.02 The transff'r trunk circuit senses 
thf> operation of the switchhook by rf>leasinq 
r?lay c~z. Transfer trunk relay CTZ releas­
inq operates relay STO in th.,. controller 
circuit performinq the •ollowinq functions: 

(a) Operat:es relay HD in the central 
off ice trunk. 

(h) 

(c) 

(il) 

Starts the marker throuqh the c~n~ral 

office trunk by operating mar~<'r rf"lay 
TRO. 

Pr<>oares 
>Arl\ ann 
cirC":uit 
circuit. 

an operatinq pa+h for rPlays 
~CB in thP tr;insfer trunk 
and relay CCC in the ~ar~er 

Operates relay 
relay AC in 
op.,.ratinq. 

Ren which pr"v"'nts 
the rPqis+er from 

".Ol rentral office tr~n~ rf'lav H~ 

o~er;:ited preoares the rPntral office trunk 
f'.>r ohtai nina a dia 1 pulse rt>qister an1 
o~rforms trP fol~owing functions: 

(a) Connects relay St to the sleeve lead. 

(b) Prepares an '.>peratinq path for relay 
TT. 

(c) T,ocks to off-normal qroun1. 

5.0~ operation of rel;:iy TRO in the marker 
!'!tarts the marker for the purpose of obtain­
in~ a dial pulse register. In the sequPnce 
of ope-ration, the mari.er obtains a 1ial pnlse 
register anti attaches it to the central 
officF> trunk. 

6 

'i.O'i When station <' .-;r,mplr-'tf'S <iiali1q th-. 
n11mh••r of station D int'l '"h•~ rr>qi st:Pr, +h<> 
rt''~ist.Pr notifies t lr· m,1rker t') co11nr'ct sta­
tion D to the centr~l 'lffi~n trun~ as t<- 1oPs 
'H1 any oth<:'r cent td I CJt tic•- I.:) ,itd•-iun :: J.11. 

5.06 When tti"-' ,·1ll<>d ';t.1tion D ·HJ';w"t-,>, 
stations Can.ID C-'ln '·ll.k •:.1 "ll~h ot· 11"r f·11+­

not to party A. ·~t.J+- i ,>,, r ,_,r D <"1n c1l l in 
party I\ '1y fl;:ishi nq +tit' "wi tr:-hf-Jook. 

received 1ial tone 
or 120-i~m tnne or the called station D is 
~"1:3y or does not anS'N'C>r, th"' call may be 
ran~Pll0i ani station c mav return to party A 
hv flashinq thP switch'10ok• 

(j. 01 It station C has 

Fi.02 ~·Then ,o;tation r~ •lepr•-•sses thf' swi+ch­
hook, the transfer trunk circ11it relPases the 
connection by operatinq relay DLBA in the 
transfer trunk circuit. 

6.03 Transfer trunk relay DLBI\ operated 
releases central office trunk relays HM, RT, 
an'l. TLA and hold maqnet T!IMOO restoring 
central office trunk Mo. 0 to normal as ·it 
was before station c flashed for dial tone. 

6.04 At +.his time, station c is connPcted 
to party I\ through the central office trunk 
an1 transfer trunk circuit. l\lso the dial 
pulse register is cleared ann made available 
for subsequent calls. 

7.01 Station c may recall the attendant 
hy dialinq zero. The transfer trunk circuit 
;:ictivates the controller circuit which in 
turn flashes thf' rPd lamo Cissociated with the 
particular central offic<> trunk at 120 ipm 
sirinalinq thP at·t.,ndant. rontin11ous rinqinq 
is also anpliE>·I. 

7.02 The marker circuit senses the dial­
in'T of ZPro hy operatitq transt•'r trunk rf>lay 
ryra through the contacts of markPr relay 
ml<I30. - Relay DCO ooera+-w1 in the transf<>r 
trunk circuit oneratPS controller relay 1\0 0. 

7.03 qelay AHO operat 0 d; 

(a) I,ocks un1er control of relays 1\C, FF'• 
an1 SP in the central office trunk ~o. 
o. 

(b) Flashes the red lamp associated with 
the central office trunk No. O at 120 
iom. 

(C) 

(d) 

Prevents relays TPO 
operating. 

Aoplies continuous 
the attPndant. 

and sro from 

ringing to signal 
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(P) Opr'r.'lt<"l rPlay "'~' ir1 t-he central 
officn trun- No. 0. Delay F~ 
opnrat<>rl ooer.1t••s rPlay m~ also in the 
cPntral officP trunk ·<1hich in turn 
causPs th~ lin" lamp at the 6-button 
kPy telephone set (if provi1P1) to 
flash at 120 ipm. 

7. 014 r.~hen the attendant answers the 
recall by operating the pickup key, central 
off ice trunk relay AC operates releasing 
r?lay ARO, and relay ~F in t.he central office 
t.r.unk No. O. Relay FF released in trunk No. 
0 releases relay DR also in the trunk and 
trarsfers the line lamp at the 6-button key 
telephone set (if provided) from 120 ipm to 
stP.ady battery. 

8.01 If both trans~or trunk circuits arP 
busy and another !'ltation requPsts transfer 
the call is route1 to the attendant. 

8.02 Relay ~P operated in the controller 
circuit operates controllPr relay A~B which 
in turn operates relay ARO performin1 the 
followinq functions: 

(a) Lock!'! to qround unrler C'.>ntrol of thP 
central office trunk. 

(b) Flashes the red central off ice trunk 
lamp at the attendant console at 120 
ipm. 

(c) Applies continuous ringing to the 
attenaant. 

(d) Releases controller relay TPO which in 
turn releases relavs GP an1 A.TB. 

9.01 Tf station ~ hanqs up beforP thP. 
attendant answP.rs, the central office trunk 
releases and the si:rnals at t.he 'ittendant 
c~nsole disappPar. 

~L--~t2ti~D-~-tl~D[~-Q~_aft~~-ao~~~ring 

Q.02 Stat.ion c releasPs from t.hP connec­
tion when it hanqs up. ~his also releases 
thE' transfer t.-runk ci r.cui t hy relea!'lin'1 
transfer +run~ relay SI'B~ 

9.0] "When relay ST~ :releaSA!?t it rr?lea~es 
p:'lrt of tile contr<?~ffir cii:c~it e11;s9ciate1 
wi tti central office 1-:runk No. o·· hy- releasing 
rPlays TOA ~n!l "'POi . . . . . . 

~L--~t;~~~d~-li~D~~-YIL~ft~~-§ta!i2D-~-~~§ _[l __ ,... __ _ 

9.09 When station C has answered station 
B may release from the connecti9n by hanqinq 
uo either before or after t¥rty A has been 

calle1 in. '·Then st-;ition B releases, it frees 
the central office line ~n1 ann therefore 
makes it available for subsequent transfers. 

9.05 The transfer trunk circuit reacts to 
the disconnection of station B by operating 
transfer trunk relay DL'3A. Transfer trunl{ 
relay DLBA operated releases central off ic" 
trunk relay.s H~, RT, and ~LA and hol 1 magnet 
1'H'10 o restorip.g central of flee trunk No. O 
to n•:>rmal :i.s it was after the at. t<>ndant had 
answered the incoming call fron party A. 

Q ... __ &u~~-k2.ll!in11~~p:~-!i~1.ti.2n-~-!2!.~£2nn~~t2 
~~fQU_M:t~llli!!.i,u.-.-~U!'.i~U . :··. 

9.06 Disconnection of station ~ hPfor.e 
th<> :i.ttendant answers will cause part of the 
controller circuit associated with central 
office trunk No. 0 to release. i'he·transfer 
trun~ circuit will he releasea and available 
for subsequent requests for transfer. 

q.o7 The transfer trunk circuit reacts to 
"lisconnection of station C by operat.ing 
transfer trunk relay Of,C. Transfer trunk 
relay DLC operated releases relay sr~ in the 
same circuit. '~hen relay S1'B releases, it 
r<>leases the transfer trunk circuit and part 
of the controller circuit associated with 
central office trunk No. 0 by releasing 
relays TOA and TRO. 

§g~IlQ~_III-=-EiEiBg~E_Qa~ 

1 ... __ ~QB!SI~-L!~!!§ 

1.01 The maximum external loop resistance 
is 1500 ohms. The minimum insulation resis­
tance is 10,000 ohms. 

AR0-9 

D.cq, 1 
:i, .-, 

s'-'d 
1'(0.,.9)A.,8 

TJ?O;~ 

TRO-'! 

i'RT1 

-145 volts -'>2 volts 

'.1~~!!i!l\l 

A+t.endant Recall 

All Trunks B~sy 

Gf<?QP"Preeerence 
.:·•' ····' ··: '.I!··: : .· 

.~Pgls\:ef control··· 
•'"<!_···· ~.><'..!' :' :.'~ '·: '; ' 

$~1ect M~gry~t connector 

rransfer 1'runk Prefer~ncP ... ,. r . . ··. . .... 

're~~ . Pi;-~fE!r::E;>~e~ 

Trarisfer 

rra~~fer .Yr~rl< 

Pa:ie 7 
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Station Transfer 

3.01 To give every central office trun'< 
access to both station dial transfer trun~ 
circuits. 

3.02 TO attach a transfer trunk to that 
part of the controller circuit associate1 
wit~ t'°IP particular cPntral officP trun'< 
circuit involved in t.he transfer. 

3.03 ro prevent interference hetWePn 
si~ultaneous requests for transf~r. 

3.011 To transmit dial tone to a trar.sfer­
rinq station B when a dial pulse reqister has 
been attached to a transfer trunk circuit. 

3.05 To transmit pulses into the reqister 
when oulsinq starts after a reqister is 
attached. 

3.06 To activate the oarticular central 
office trunk involve1 in the transfer for 
calling a dial pulse register when station C 
has been attached to the trapsfer trunk. 

3. 07 ro rec;tore t.he cPntra 1 office trunk 
involved in the transfer to normal after 
station c has hung up. 

:l. 08 To provide means for s ignalinq the 
attePdant when sta~ion B or c has iialed 
zero. 

Q.01 "lhen this circuit 
keysheet, the information 
followed. 

is listed on a 
thereon is to be 

II. 02 This circuit is connected to the 
fol lowinq circuits which are oart of th" 75bi\ 
ORV system: 

(a) t,ine, Link, and "1arker Circuit 
SD-6"741-01. 

(b) "'wo-wav central Office ~runic Circuit -
SD-65752-01. 

(c) Ringing Circuit SD-81288-01 and 
Power suoply Circuit - SD-8132fi-01 or 
Power Supply Circuit sn-81577-01 
alone, or Power gupply circuit - so-
81600-01 alone. 

(d) Station Dial Transfer ~runk Circuit 
with Add-On Conference - SD-66q21-01. 

(e) cordless Position ('ircui t 
80-P;?r.7-01. 

5.01 The station riial transfPr controller 
circuit shall be capable of performinq all of 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3221-WVS-RGP 

8 

the functions qiven in tni~ circuit descrip­
tion; the relays with which it is equioped 
shall meet all re1uire~ents of the Circuit 
Requirements table. 

6.01 An operated fuse supplyinq the dial 
tr~nsfer controller circuit results in visual 
and audible siqnals at the attendant position 
dni in the alarm, transfer, an1 test circuit. 
Tf alarm sending is provideri, a major alarm 
is transmittej to the plant service center. 

F.02 Replacing the operata1 fuse silences 
tha audible alarm and extinguishes the alarm 
lamps. 

7.01 The station dial transfer controller 
circuit may he taken out of service by the 
followinq procedures in sequence: 

(a) Determine that the circuit is not in 
use by observing that all relays are 
released. 

(b) 

(c) 

Determine 
trunks in 
observinq 
released. 

that all central office 
the PRX are not in use by 
that all relays are 

Block relays TP0-9 released. 

(~) Remove all battery su~ply fuses. 

(e) Remove all crown oluq asse~blies asso­
ciated with this circuit and replace 
them with connector plu3 assemblies. 

D.1 On sheet B1, the numbering of the 
of~-normal break contacts of trunk hold mag­
nets TH~ QO and qi is changed from II and 5 to 
1 and 2 to a1ree with a 3211AK switch. 

D.2 Th~ valu~ of resistance for the wind­
inrJs of relays sr (0 throt1qh 9) is chanqeri 
from 950 to 2450 ohms. 

D.l Circuit ~ote 101 is chan1e to replace 
fuse ~ with fuse SOT. 

0. ~ CAD 1 is changed t-.o show SOT battery 
an1 qround in place of.C bdttery and ground. 
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1.01 This,circuit enables any PBX station 
tQ answer an i!ncoming central office trunk 
call when the attendant places the PBX on 
re!ll>te trunk answer operation• It also 
enables the answering station to complete the 
trunk call to another PBX station. 

aL--UUBAL MITBQD or OPERATIOI 

2.01 In the following general and 
detailed description the auxiliary position 
circuit is referred to as the auxiliary 
circuit. 

2.02 The attendant at a 6-button kef 
telephone set position places the PBX on 
re11Dte uunk answer operation by operatlnq 
the remote answer key at the telephone set. 
If no key telephone set position is provided. 
the attendant at a console position places 
the PBX on remote tr1.nk operation by reaovinq 
the headset or handset cord plugs from t.he 
console jacks. Any PBX station can then 
answer an incoming central office trunk call 
in the follovinq manner. 

2.03 An incOlllinq trunk call causes the 
auxiliary circuit to activate externally 
mo1111te~ visual and/or audible signals to 
indicate that a call is waiting to be ans­
wered. Any PBX station may answer the call 
by dialing the universal line circuit trunk 
code assi9nei to the auxiliary circuit. 

2.0~ The PBX establishes a connection 
between the answering station and the trunk 
call tbroug~ the auxiliary circuit. and the 
externally mounted sign~ls restore to normal. 

2. 05 The answer inq stat.ion becomes the 
controlling station for subsequent progress 
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of the trunk call. The control station may 
terminate the call or complete the call to 
another station. 

2. 06 
station 
hook. 
circuit 
call. 

To terminate the call the control 
places the receiver on the switch­
This action releases the auxiliary 
which is ready to serve another trunk 

2.07 To complete the call to another 
station. the control station flashes the 
swH:chhook mce. This action causes the PBX 
to return dial tone to the control station. 
The control station dials the called station 
and the PBX rinqs the called station. 

2.08 A connection is established between 
the two stations when the called station 
answers. The control station determines 
whether the trunk call is to be completed to 
the called station. and if it is. places the 
receiver on the switchhook. 

2.09 This action cau3eS the PBX to con­
nect the called station to the trunk call and 
to release the auxiliary circuit. After a 
trunk call is answered through the auxiliary 
circuit and the control station hangs up. !t 
11-~122§11Ql~_tg~J.n_gi.in_~~!Ut-~2--tbAt 
!all..t~£.ru!gJJ_tlllLA!YSJJ.~~~£i£~!~ 

2.10 The control station can return to 
the trunk call when call-blocked conditions 
are encountered (busy line. no answer. etc) 
by flashing the switchhook once. This action 
causes the PBX to release the destination to 
which the control station is connected and 
return the control station to the trunk call. 

2.11 When using the flexible night con­
nection feature of the trunks, the attendant 
1111st set up the niqht connections before 
placing the PBX on remote answer operation. 
Incominq calls to night-connected trunlts will 
not activate the remote answer signal. 

2.12 If the PBX establishes a connection 
between the auxiliary circuit and a station 
when the PBX is not on remote answer. busy 
tone is returned to the station. 

1.01 When the PBX is not provided with a 
6-button key telephone set attendant posi­
tion. the attendant at a console position 
places the PBX on remote answer by remot.zing 
the headset. or handset cord plugs from the 
console jacks. When the PBX is provided with 
a tey telephone set position and atten~ant 
:>peration has been transferred to it, the 
attendant at the key telephone set position 
places the PBX on remote ansWP-r by operating 
the remote answer key. 

2 

1.02 Placing the PBX on remote answer 
operation c~usAs the transfer of a group of 
position circuit leads to the auxiliary cir­
cuit and disables the flexible niqht connec­
tion feature of the trunks that tbe attendant 
has not placed on niqht connections. 

1.03 The action of the attendant placing 
the PBX on remote answer connects qround to 
lead RA to operate relay RA. 

1.04 Relay RA operated operates relay RAC 
and prepares the operate path for relay SIG. 

1.05 Relay RAC operated: 

(a) operates relay BN. 

(b) Transfers leads TT. TR. and ACG to the 
auxiliary circuit to transfer control 
of incoming trunk calls from the c·on­
sole to the auxiliary circuit. 

(c) Prepares the operate paths for the LO­
relays by connecting t>Attery to their 
windings. 

(d) Prepares the operate path for relay 
LO!. 

(e) Prepares a path to connect qromtd to 
lead R toward the console. 

(f) opens one path between leads RD and 
801. 

(f) Opens i>ne path between leads RD and 
HD1. 

(q) Prepares paths to operate the COM and 
C0$9 relays in the lllllrker. 

(h) opens the paths that supply busy tone 
from lead BT to stations connected to 
the auxiliary circuit when the PBX i• 
not on re110te answer. 

(i) Prepares its own lockin9 path so it 
will remain operated if a call le in 
progress tbrouqh the auxiliary circuit 
when the atten4ant again takes control 
of incolill.ng trunk calla and relay RA 
releases. 

1.06 Relay BR operated opens the operate 
paths for relays NC and trunk relays R1. 
This disables tbe flexible night connection 
feature of the trunks that the attendant baa 
not previously placed on al9bt connections. 

2.01 When the central office trunk for an 
incoming call, the trunk signals tbe auxi­
liary circuit which operates externally 
mounted Si<Jnals to notify the PBX that a call 
is waiting. 

2.02 ~ incoming call causes trunk. relays 
R and SR to operate. The operation of these 

TCI Library  www.telephonecollectors.info 



CD-66910-01 - ISSUE 20 

relays connects ground to the LO- lead asso­
ciated with that trunk. Each LO- lead pro­
vides the operating path for the correspond­
in9 LO- relay. These relays determine which 
trunk will be eerved first and insure that 
only one trunk will be served at a time. 
"8•wnin9 that the only trunk requestinq this 
circuit is trunk o. the groupd connected to 
lead LOO operates relay LOO. 

2.03 Relay LOO operated: 

(a) Operates relay SIG. 

(b) 

(C) 

(d) 

(e) 

(f) 

Prepares a path t:o operate trunk relay 
ACA throuqb lead ACAO. 

Opens the path supplying battery to 
the windings of all other LO relays. 
corresponding contacts on the other LO 
relays are so arranged that the opera­
tion of any LO relay will open the 
path supplyin9 battery to the windings 
of all hi9her numbered LO relays. 

Prepares its own locking path so it 
will remain operated after the call is 
answered; the trunk reaoves ground 
from lead LOO. Corresponding contacts 
on the other LO relays are so arranged 
that only the highest numbered LO 
relay operated will remain operated 
after the call is answered. 

Prepares a locking path for relay ON. 

Prepares the operate path for relay 
R'1'Jt. 

2.0• Relay SIG in operating closes paths 
to operate externally aounted sl.qnals to 
notify the PBX that a call is vaitlaq. 

la,_ <:tLT.JlfG um DISCOHBICT§ uroU CM.L ll 
PSDBID <scl> 

3.01 Trunk o. relay SR• releases if the 
party callinCJ the PBX disconnects before the 
call is answred. Relay SR released removes 
gro111u! from the LOO lead allowing relay LOO 
to release. Relay LOO released releases 
relay SIG which restores the externally 
.,unted signals to normal. 

•.01 The universal line circuit trunk 
cod~ assiqned to the auxiliary circuit is 
dialed from any station in the PBX to answer 
a trunk call. After the marker e~tablishes a 
connection between the PBX station and the 
auxiliary circuit~ the auxiliary circuit sig­
nals the trunk to complete a connection 
between the trunk and the auxiliary circuit 
throo~h the cordless position circuit. The 
auxiliary circuit coapletea a loop to trip 
central office rinqinq and completes the 
talkln9 path between the answering station 
and the trunk call. 

•.02 When the trunk answering code is 
dialed from a PBX station, the marker estab­
lishes the call in the normal manner and 
relay A operates through the loop from the 
station apparatus. Relay A supplies talking 
bat.tery to the answering station. 

•.OJ Relay A op-.rated: 

(a) operates relay B. 

(b) Provides an additional open in the 
operate path for relay c. 

(C) 

•.o• 
(a) 

(b) 

(cl. 

(d) 

(e) 

(f) 

Closes .the dial pulse repeating con­
tacts in the loop to leads TT and TR. 

Relay B operated: 

Closes the locking path through lead 
S2 for line relay OT-- to hold relay 
OT-- operated after the llllrker 
releases. Relay OT-- oper!'.f:--A?c 1aa1.n­
tains the connection to the answering 
station. 

Operates relay ON. 

Provides an additional o~en in the 
relay r operate path. 

Prepares the operate path for relay R. 

Opens the path across the relay A dial 
pulse repeatinq contacts in tbe loop 
to leads ft and TR. -------------··-. .. - ____ . ...--

Opens the operate path via thermistor 
RL for relay RL. 

4.05 Relay ON operated: 

(a) 

(b) 

(c) 

(::'I) 

(e) 

(f) 

(g) 

(h) 

Operates relay LOE. 

Closes a locking path for relay LOO. 
The lockinq circuit of the LO- relays 
is so arranged that only the highest 
numbered LO- relay operated will be 
held operated. 

Opens the operate path for relay SIG. 
Relay SIG releases and restores the 
externally mounted signals to normal • 

supplements the locking path for relay 
RAC. 

Prorides an additional ground path to 
lead S2 to hold the connection to the 
answering station when relay B 
releases during switchhook flashes. 

Provides an off-normal qround for this 
circuit. 

Prepares the operate path for r~lay c. 

Prepares the path t.hat supplies busy 
tone to a station connected to the 
auxiliary circuit when th~ PBX is not 
on remote answer operation. 
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4.06 Relay LOE operated: 

(a) Opens the operate paths of the LO­
relays. 

(b) Closes throuqh the path between leads 
AG and ACAO to operate trunk relay 
ACA. 

4.07 Relay ACA operated completes the 
paths from the tip and rinq of the central 
office end of the trunk to leads TT and TR of 
the auxiliary circuit through the cordless 
position circuit. central office ringing is 
tripped through the loop formed by the A 
repeat coil across leads TT and TR. The A 
repeat coil completes the talking path 
between the answering station and the trunk 
call. The answering station becomes the 
controlling station for further progress of 
the call. 

5.05 Relay B released: 

(a) starts slow-operation of relay RL via 
thermistor RL. 

(b) Closes the loop across leads TT and TR 
toward the central office end of the 
trunk. 

(c) 

(d) 

(e) 

opens the operate path for relay ON. 
Relay ON remains locked operated un4er 
control of relay LOO. 

opens the ori9inal 
line relay OT-•. 
locked operated to 
trol of relay ON. 

operates relay r. 

locking path for 
Relay 01'-- reaains 

lead 82 under con-

5.06 Relay F operated performs no useful 
function in this sequence of operations. 

~~~L..§I6IIQliJ21§£0Nft!X:~S T2._IBBlfll!&II Relay RL operates after a tilllf! interval 
CALL Wl!U22.t_~§l'.EB~2l determined by thermistor·RL. 

S.01 If the control station determines 5.07 Relay RL operated: 
that the call is not to be completed to 
another station, the control station can (a) Star;:ts the slgw.releaae of relay c. 
terminate the call by placing t.~e receiver on 
hook. This action drops the connection to (b) Provides an additional <JroGnd path to 
t'.e control station and signals the trunk to lead S2. 
release the connection to the cordless posi-
tion circuit. (c) Closes a path acroH thermistor RL to 

5. 02 The operation of the switchhook when 
the control station hanqs up opens the loop 
from the station and thus releases relay A. 

5.03 Relay A released: 

(a) Starts the slow-release of relay 8. 

(b) Opens the loop across leads TT and TR 
toward the central office end of the 
trunk. 

(c} Operates relay c. 

S.011 Relay C operated: 

(a) Closes an additional lockiDCJ path for 
relay LOO. 

(b) Closes a pa.th acros6 its secondary 
windinq to increase its release time. 

(c) Prepares the operatA path for relay F. 

(d) Closes a path across the A repeat coil 
windings and resistor A in loop toward 
leads TT and TR. 

{e) Prepares its own locking path. 

{f) opens the discharge path of the A 
capacitor through the A relay. 

Functions cc>, (d), and ie) are not necessary 
to this sequence of opeL1tions. 

• 

allow it to cool. 

(d) opens the loop across lea48 '1"1' and '1'R 
toward the central office en4 of the 
trunk. This caus• tbe trunk t:o 
release ·in a unner eillilar t:o that 
wbicb ocean tlhen th-. at:t:enclant: clle­
connects aft• an.,.riDCJ an incoming 
call signal. 

(e) supplements t:be ori9lnal operate patb 
for relay LOB. 

(f) opens the original lockiRCJ path for 
relay LOO. aelay LOO r-in• lock.a 
operated ancler cantrol of relay c. 

(q) Prepares the operate path for relay B. 

(h) Prepares the operate path for .relay 
RTll'. • 

(i) Opens the path between leads RD and 
mn. 

Functions (9t• (h). and (i) are not necessary 
to this aequence of operations. 

5.08 Relay c released releases relays P 
and LOO. Relay LOO released releases relay 
ON and opens the path betwen leads ACG and 
ACAO, allowinq trunk O, relay AC to release. 

5.09 Trunk relay AC released causes the 
trunk to disconnect the tip and rin9 of the 
central office en4 of the trunk frm the 
cordless poeition circuit. Relay OR releaeed 
releases relay RL • 
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S.10 Relay RL released: 

(a) Opens the ground path to lead S2 
allowing line relay OT-- to release. 
This releases the connection to the 
control station. 

(b) Releases relay LOE. 

5.11 Relay LOE released reconnects the LO 
relays to their correspondinq trunks and the 
auxiliary circuit is again ready to receive 
an indication of another trunk call. 

§..._ CONTRQL StATION §§IABLISB§U!M!_IQB 
CQBNJl&TION CSCfil. 

6.01 After a trunk call has been answered 
through the auxiliary circuit and the control 
station has determined that the call is to be 
completed to another station, the control 
station obtains a dial tone connection by 
flashing the switchhook once. When this 
signal is received, the euxiliary circuit 
signals the cordless position circuit which 
sebes the mrker through t:he trunk. 'l'he 
marker connects a register to the trunk, 
establishing a dial tone connection to the 
control station throuqh the crossbar 
switches, the trunk. tbe coniless position 
circuit, and the auxiliary circuit. 

6.02 Depressing the switcbbook opens tbe 
station loop releasing relay A. ~elay A 
released: 

(a) Starts the slow-release of relay B. 

(b) Operates relay c. 

(c) Opens the loop throUIJb leads T'1' and TR 
towar4 the central office end of the 
trunk. 

6.03 Relay c operated prei-res tbe oper­
ate patb for relar P. Relay B is slow to 
releaM so tUt it will not release when 
relay A releases ard operates c!arlng 41al 
palslng. 

6.0• Relay B released: 

(a) Operates reltY F. 

(b) Closes the loop throagb lea4s TT anl! 
TR towar4 the central off ice end of 
the trunk. 

(c) Starts the slow-operation of relay RL 
•ia theralstor RL. 

6.05 Relay P operated: 

(a) Prepares the operate path for relay H. 

(b) Closes its own locking path to off­
normal normal ground under control of 
relay c. 

6.06 Releasing the awitchhook closes the 
station loop, operatinq relay A. 

6.07 Relay A operated: 

(a) Operates relay B. 

(b) starts the slow-release of relay c. 

(c) Prepares a path to repeat dial pulses 
to tbe register in the loop to leac!s 
TT and TR. 

6.08 Relay B operated: 

(a) Operates relay e. 
(b) Opens the operate path for relay RL 

•ia ther1tistor RL. Relay RL will not 
operate during the interval ia which 
the relay B is released as the result 
of a switchhook flash. 

6.09 Relay B operated: 

(a) Operates cordless position circuit 
relay H via lead e. 

(b) Pro•ides an a44itional open in the 
locking' path for relay c. 

(c) Provides an additional locliing path 
for relay LOO. 

P'unctions (b) and (c) are not necessuy to 
this sequence of operations. 

6.10 Corc!le•• position circuit relay B 
operatec! causes tbe trunk t:o disconnect the 
loop across leade ft and ft froa the central 
office end of the trunk and to hold t.be trunk 
call. Relar c is slow-releaHCS to allow tiM 
for relaya in the trunk u4 cordless position 
cireult to operate •. 

6. 11 Relay c nlease4 nl•... rel:J P; 
relar P n1HH4 releas• relay B: r ay B 
releasect releases corc!less position circuit 
relay•· · 

6.12 COrc!less position circuit relay R 
releasect cau... tbe trunk t:o •he the mrker 
and ~ marker utabl1U.s a oomaect.lon 
betwen tbe r99lst.er an4 the line en4 of the 
tr•k. Re91tter reJ.ar L operat• t.broagla the 
loop caaplet.84 by the A repeat coll to leade 
TT an4 ft. Dial tone from t.he n9ist.er is 
traneaitt.ed to t.be control station tbroQ9h 
the A repeat coil. 

1 ... COftBOL CHJOI DIAL& Ml IRUi STATION . 
JKll. 

7.01 The control station dials the called 
station after receiving dial tone as 
described in the preceding section. The 
auxiliary circuit repeats the dial pulses to 
the register. When dialing is completed, the 
register seizes the marker. The marker esta­
blishes a connection bet'l!Mell the trunk and 
the callee! station and releases the recjister 
connection to the trunk. 1'he trunk applies 
rln,in9 current to the callee! static-. and 
aucUble ringing feec!back is tranaittel! to 
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the control station as an indication that the 
called station is being rung. 

7.02 Relay A releases and reoperates as 
the station loop is opened and closed by the 
control station dial. Relay A releasing and 
reoperating opens and closes the loop to 
leads TT and TR. This loop provides the 
operate ·path for reqlster relay L which 
follows the dial pulses. Relay c operates 
when relay A releases at the start of the 
first: dial pulse of the digit dialed. Slow-­
release relay C remains operated during the 
interval between further dial pulses of the 
digit dialed, short-circuits the windings of 
the A repeat coil and the A resistor in the 
pulsing loop, and opens the discharqe path of 
the A capacitor throuqh the A relay. 

8.01 When the called station answers, a 
talkinq path is completed between the called 
station and the control station throuqh the 
auxiliary circuit. If the control station 
deteraines that the called station is to be 
transferred t:o the trunk call, the control 
station hanqs up. This action causes the 
au.icillary circuit t:o siqnal the trunk which 
complHes the trunk call to the called sta­
tion through the trunk. The auxiliary cir­
cui t releases the connection to the control 
station and is ready to receive an indication 
of another incC1111ln9 trunk call. 

8.02 Trant relay RT operates when the 
called station anllllf9rs. Trunk relay RT 
operated opens the operate path for relay RTll'. 
to prewnt the release of the called station 
connection when the control station hangs 
up. Trunk relay RT operated releases t.i:ank 
relay RS. Trank relay RS released completes 
the talking path betwen the called et.at.ion 
and the control station throuqh repeat coll 
A. 

8.03 The control station hangs up if the 
trunk call ls to be cC1111plete4 to the called 
et.at.ion. This action opens t:he stat.I.ma loop, 
releasing relay Ao. Relay • releAstad operates 
relay c and opens the operate path for 
slow-release relay B. Relay c operated 
closes an additional locking path for relay 
LOO and prepares the operate path for relay 
F. 

8.0• Relay 8 released closes ground 
through to thermistor RJ, to start release 
tiaing. 

8.05 Relay RL operates after a time 
interval determined by thermistor RL. Relay 
RL operated opens the operate path for alow­
release relay c. Relay C released releases 
relay LOO. 

8.06 Relay LOO released releases relay ON 
and opens the path bet.wen leads ACG and 
AC~, allowing trunk o. relay AC to release. 

6 

8.07 Trunk relay AC released connects the 
line end of tbe trunk (called station) to the 
central office end of the trWlk (trunk call). 
The trunk functions to dlsconaect: frODI and 
release the cordless position circuit. 

8.08 Relays ON, RL, and LOE release and 
function as described in the section coverinq 
disconnect of control station without 
transfer. 

9.01 The control station return• to the 
trwik eall by flashing the switchhook once 
if, while attempting to transfer to another 
station, a call-blocked condition (busy tone, 
no answer. etc ) is encountered; or if, 
after the called station answers, it is 
determined that trunk call completion to that 
station ls not required. 

9.02 Relay A is releaeed by depressing 
the swit:chhook. Relay A released starts the 
slow-release of relay B and operates relay c. 
Relay C ~rated prepares the operate path 
for relay P. 

9.03 Relay B released operates relay r. 
Relay F prepares the operate path for relay 
H. 

9.0ri Releasing the switchhook reoperates 
relay A. Relay A operated starts the slov­
releaae of relay c and operates relay a. 

9.05 Relay B operates relay H. Relay P ...-
operates cordless position circait: relai·~ ··· 

./ 
9.06 Relay C released n·;a:.,..:.;;,;88 ~;l:ay F, 

relay R, and cordless poeit.ion circuit relay 
H in that order. 

9. 07 'l"be · operat.t.on and release of 
coEdle•• position circuit relay H caases tbe 
PBX to release the connection t.o tbe line end 
of the trunk anc! to aqain complete tbe 
talkinq path between the control stat.ion and 
the central office end of the trunk. 

.!~ cotfl'BQL l'fA'fJOlU2llcollflCTI WJTBOIJT 
BILWIRQ Liii IJID nmm CQDICTlmf 
fSC1Ql 

10.01 If the control stat.ion encounters a 
call-bloclted condition ..tlile at.tempt:lnq to 
transfer tbe trunk call the control station 
shoul1 return to the trunk call to advise the 
calling party of the call-blocked condition. 
If in error the control stat.ion hangs up the 
auxiliary circuit function• to cause the 
release of the destination connected to the 
line end of t!le trunk, to disconnect from the 
trunk, and to release the connection to the 
control station. It is not. pot1sible to aqain 
gain access to this trunk call through the 
auxiliary circuit.. 
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10.02 The releaae of the avitchhook when 
the control aution hangs up opens the loop 
from the station apparatus releasinq relay A. 

10.03 Relay A released starts the release 
of slow-release relay B and operates relay c. 

10.0• Relay C operated: 

(a) Closes an additional locking path for 
relay LOO. 

(b) Prepares the operate path for relay P'. 

(c) Prepares its own locking path. 

10.05 Relay B released starts the opera­
tion of relay RL via thermistor RL and 
operates relay F. 

10.06 Relay F operated prepares the oper­
ate path for relay H and locks operated to 
off-normal ground under control of relay c. 

10.07 Relay RL operates after a time 
interval determined by thermistor RL and 
performs the following functions: 

(a) Operates relay RTK from qround sup­
plied by trunk relay HM operated. 

(b) Prepares the operate path for relay H. 

(c) Opens the path between leads BD and 
BD1 to prevent the trunk froa holdinq 
the trank call ..e.n both reqisters are 
busy. 

10.08 Relay RTK operated operates relay H 
and holds relay C operated. 

10.09 Relay R operateda 

(a) Grounds lead 8 to operate cordletis 
position circuit relay a. 

(b) Releuec relay c. 

(C) Pro.Wee an actditionO lockinL p&t.b 
bel4ln9 r•laJ P operatea. · l•r F 
nleaHCI opeu the opente path for 
nHy R. .· 

10.10 Relay c released releases relay F 
which releases relay R. 

10.11 Relay B released releases relay LOO 
and cordless poaitlon circuit ~lay R. 

10.12 The operation end release of 
cordless position circuit relay H causes the 
truitk to release the cormection that had been 
established to ~he line end of the trunk. 

10.13 Relay LOO releaee4: 

(a) Releaees relay ON. 

(b) Opens the path between leade ACG and 
A.CAO allowing trunk o. relay AC to 
release. 

(c) Releases relay RTX. 

10.1• Trunk relay AC released causes the 
trunk to disconnect the tip and ring of the 
central office end of the trunk fran the 
cordles• position circuit. Relay ON released 
opens the operate path for relay RL. 

10.15 Relay RL released: 

(a) opens the ground path to lead 52 
causing the release of the connection 
to the control station. 

(b) Releases relay LOE. 

10.16 The auxiliary circuit is again 
ready to receive an indication of another 
trunk call. 

11.01 When the attendant takes the PBX 
off remote trunk answer operation, the 
cordless position circuit relQOvea ground from 
lead RA releasinq relay RA. !'be auxiliary 
circuit either releases at this time or, if a 
call is in progress. releases when the con­
trol station hangs up. 

11.02 If no call is in progress through 
the auxiliary circuit. relay RA released 
releases relays RAC and BN in sequence. 

11.03 If a call is in progress through 
the auxiliary circuit, relay RAC releases 
when relay ON releases after the control 
station hangs up. Relay RAC released 
releases relay BH. 

U..__Aftlfill!M'. mu~LIXIBLI .-f~-
tn:GBT con_ X.L£111. _ .... /___-

12. o 1 '!'be atten<1Ant met .. tablish any 
trunk flexible night connactiOQs that are 
require4 before placing tbe PBX oa :remote 
answer. The auxiliary circuit functions to 
open the lncc:ainq call siqnal path froe the 
trunk to the auxiliary circuit as each night 
connection is set up. Incoming calls to 
night-connected trunks will not cause the 
~uxiliary circuit to function to operate the 
aseociated signal equipment if the PBX is 
then placed on remote anwer. 

12.02 When the attendant places the PBX 
on night service, the PBX functions to open 
the ground path to lea4 NSA allowing relay 
NSA to release. 

12.03 ~elay NSA released prepares the 
operate patbs for the NCO through 9 relays. 
When the attendant establiehea a nlqht con­
nection to a trunk 0 a 9rQUDd patll is closed 
to the ACA lead corresponding to that trunk. 
Thia path completee the operate path for 
trunk relay N1 and the correspondinq NC relay 
in the auxiliary circuit. 
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12.oq Relay ~c operated: BN 

(a) closes its own locking path under C 
control of relay NSA. 

P' 

Block Night Connection 

Historical 

(b) Opens the operate path of the corres­
pondiR<Jly numbered LO- relay. This H 
pTI!vents the LO- relay frOll operating 

P'lash 

Hold 

when the trunk is seized for an incom- LO 
ing call after the PBX is placed on 

LOckout 

remote answering. LOE Lockout End 

Night connection NC 

ll• CQNTRQL..§DtlQN DIALS A B!l§l STATIOH NSA 

13.01 When the control station attempts ON 
to complete the trunk call to a busy station. 

Night Service Auxiliary 

Off-Normal 

the marker signals the trunk to return busy RA 
tone to the control station and not to 

Remote Answer 

camp-on the busy station. RAC Remote Answer connect 

13.02 Relay RAC operated prepares paths BL 
to operate the marker COSA and COSB relays to 
enable the marker to function as described RTK 
above. 

Release 

Release Trunk 

lL.~ DATUMS 

1,.01 This circuit is not designed to 
complete an incoming central office call 
through a dial repeating tie trwtk. 

n. 02 Option V provides for a continuous 
activation of the reaote ansver signal when 
inca.inq trunk calls are waiting to be ans­
wered and the auxiliary position circuit is 
busy. 

1,.03 Option T provides for the restora­
tion of the re.ote trunk anllWr feature when 
power is restored after a poNer failure. 

§ICTIQ\! III - BIPllllCI DATA 

la. IOBUllG LIM.ITS 

1.01 Maxi•ua external loop resistance - A 
relay - 3300 o .... 

1.02 llinlaua lnaul.Atlon resietAnce - 10. 
000 ohms 

1.03 Voltaqe Limits 

i,gt,entiaL 

-48 volts -•S volts 

2..:,_ FUJ!CTIQtfMi-Dl§l.GHATIONS 

2.01 Relays 

O!:lliaMUon 

A 

B 

8 

'~--

Meaning 

Historical 

Historical 

-52 volts 

SIG Siqnal 

3.01 To receive indications of several 
si111ltaneous incoming trunk calls but serve 
them one at a time. 

3.02 ro enable an incc:.ing trunk call to 
activate externally ..,unte4 •iqnaling equip­
ment to notify the PBX that a call ls 
waiting. 

3.03 To enable any 8tat.ion la the nz 
(control station) to am-r a trmk call br 
diali.nq the trunk code of t:be ld.•c:ell•eCN• 
trunk ter•ination assigned to thi• circuit. 

3.o• To enable tbe coatrol stat.ion to 
complete the trunk call to another pg 
station. 

l.05 'l'O di•tinguish bet:-• control ata­
tlon 4ial pul ... , •ltcbbook flaabee, and 
hanq-up. alld to use theee incl1cat1on• to 
control the proqress of the trunk call. 

3.06 To re•t.ore tbe reaote trunk answer 
feature after a power failure. 

3.07 To provi4e continuolUI activation of 
the remote trunk aaawr siCJD&l when incoainq 
trunk calls are waiting to be an•wered and 
the auxiliary positioa circuit i• busy. 

!a.-~-~·IPCOITI 

•.01 When this circuit is listed on a key 
sheet. the connecting information thereon 
should be followed. 

(a) Line. Link. and Marker Circuit -
SD-657'1-01 

-------- - ----·--·-·- ------------

: I 
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(b) 756A PBX Cabling Diaqram - SD-65746-01 §!~!~_!Y_:_~Q!§_~~-!!!222! 

Cc) TWo-llfay Trank Circuit to central !~--~~!99!9_!99-~9!~-E~n2~i2e! 

(4) 

(•) 

(f) 

(g) 

Office - SD-65752-01 

Cordless Position circuit 
SD-65757-01 

Alarm. Transfer·. and Teat circuit 
SD-66796-01 

756A PBX Peature cabling Diagram -
SD-66920-01 

Power supply circuit - SD-81326-01 

(h) Power Supply Circuit - SD-81600-01 

~ •mncmamq nst1• uporman 

5. 01 Tbl8 circuit -.11 be capable of 
perforadnt all the •rvlce f\IDCtlon• epecl­
fied in thi• circait deecription an4 of 
••tlnCJ all the requlr-nta of the Circuit 
Requir-.te table. 

I& tum IOVJM• OV'1' or s1mg 

6.01 To take this eqaip11tnt oat: of eer­
vice. block the RA nlay aonoperamct ancl -• 
t:be line circul.t aeelped to the auxlUa~ 
poeltlan clnaU: buy •• epeclfi.S in tbe 
clnalt 4eecrlptlan c099rl.119 t:he um. un11:. 
•cl .arker circuit. 

1:8P1' 3221-WB-RGP 

A.l Provides for the continuous activa­
tion of the remote trunk answer siqnal when 
incominq trunk calls are waitinq to be ans­
wered and the auxiliary position circuit is 
busy. 

A.2 Provides for the restoration of the 
remote trunk answer feature when power is 
restored after a power failure. 

la.~LJ.IL.ApplrttWI 

B.1 ~ 

CW(0-9) diode•• 
••IP. App Pig. 1, 
option v 

Da._De1cdgtiOQ gf Cb1M9• 

0.1 The apparatus index i• ~l .. d to 
•how diode• CW(0-9). 

D.2 Options v and '1' are added to the 
option index. 

D.J Option• v and '1' are aclcled .. 
Standard. 

o.• Option v i• a44e4 to Clrcalt ~· 
102. 

D.5 Clrcul.t 1'0t.e 10. le 
reflect I•eae 5D. 
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SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

1.01 The busy verification auxiliary trunk 
provides a method, auxilia~y to atten­

dant trunk 2, for establishing a talking 
connection between a PBX attendant and an 
idle, busy, or busy and camped-on station. 

2. GENERAL DESCRIPTION OF OPERATlON 

A. General 

2.01 The busy verification feature is as-
sociated with attendant trunk 2 only. 

It is activated by f1rat "P•rating the pick­
up key for attendant trunk 2 and then oper­
ating the associated DIAL BACK key. 

2.02 Operation of the DIAL BACK key causes 
insertion of the busy verification 

auxiliary trunk circuit between the atten­
dant trunk and the marker and also transfers 
the tens-units registration or the attendant 
trunk to UO. 

2.03 Transfer of tens-units registration 
to UO gives the busy verification cir­

cuit a trunk class of service during marker 
action so that a connection may be eatab­
lished to a busy station. 

2.04 Connections betwe.ein the marker and 
the· busy verification circuits are 

arranged' to ignore the ~IP!P-on stop action 
of the JD&rker so that a, opnnection may be 
established to a statiOJl tll'lich is busy and 

Page 1 
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camped on. 

3. Attendant Action 

?.05 Activation of the busy verification 
feature by operation of the pickup 

and DIAL bACK keys results in the attach­
ment of a register and return of dial tone 
to atten9ant. 

2.06 With the register attached, the at-
tendant dials the number of the sta­

tion to be verified. Because of the trunk 
class indication and disregard of camp-on 
stop signals, the attendant is connected to 
the station regardless of an idle, busy, or 
busy and camped-on condition. 

2.07 With a connection established to an 
idle station, the busy verification 

circuit furnishes ringing and, when the 
station answers, furnishes talking battery. 

2.08 When the connection is established to 
a busy or busy and camped-on station, 

the attendant's taking path bridges the 
busy circuit through capacitors and neither 
ringing supply nor talking battery is fur­
nished. 

2.09 If option Z is provided, cut-through 
by the busy verification auxiliary 

'frok.t'o a busy station activates a warning 
~o..-,.fterator. This applies periodic 
1,.rt• .t t»ne (beeps) to the busy circuit 
•I a _,.~•1ftf" that the attendant has estab­
L-..'94 & monitoring connection. 

Z.10 "it~ option R, the attendant will be 
, .. ole to talk on a busy connection. 

j6CTU»I JI. - DETAILED DESCRIPTION 

i. SE..:..£CTION AND DIALING (SCl) 

A. General 

1.01 Attendant trunk 2 is picked up by oper-
ating the associated pickup key in the 

cordless position circuit. This results in 
the attachment of the marker, and in the case 
of marker action, attachment of a dial pulse 
register. At this time the attendant trunk 
functions as if the busy verification aux­
iliary trunk features were not provided. 

1.02 If after operation of the pickup key, 
the attendant momentarily operates 

the DIAL BACK key. Talking and control cir­
cuits between the marker and attendant trunk 
2 are rerouted via the busy verification 
auxiliary trunk circuit to provide busy 
verification features. 

Page 2 

B. Activating Busy Verification Auxiliary 
Trunk 

1.03 Momentary operation of the cordless 
position circuit DIAL BACK key oper­

ates relay NT in the cordless position cir­
cuit. This operates relay ST which performs 
the following functions: 

(a) Locks operated via released relay 
HM and operated relay ON in the 

attendant trunk circuit. 

(b) Operates relays BV and MKBV. 

1.04 Relay BV operated: 

(a) Releases relay OUT in the attendant 
trunk circuit. 

(b) Transfers marker lead S from the 
attendant trunk circuit to a path 

for operating relay SL via released re­
lays BY, RS,and RT. 

(c) Prepares locking paths for relays 
EY, RS, RT, and HM. 

(d) Locks via relay AC in the attendant 
trunk circuit. 

( e) Re leases trunk hold magnet THM06 
which releases the register. 

(f) Opens lead U6 to the marker and 
connects lead U6 of attendant trunk 

2 to marker lead UO via relay HM released. 

(g) Opens attendant trunk circuit lead 
IT07 to the marker and prepares a 

new operating path for trunk hold magnet 
THM06. 

(h) Opens lead NN to the marker, pre-
venting the operation of rela1 IR-­

in the inward restriction circuit. when 
the called station is inward restricted 
(option V). 

(i) Provides ground to the tone genera­
tor to make it operate as a free 

running generator. 

l.05 Relay MKBV operated: 

(a) Opens marker lead ST90-l preventing 
central office trunk o from being 

seized by the marker while the busy veri­
fication connection is being set up. 

(b) Prepares a path for operating relay 
HM and trunk hold magnet THM06 from 

marker lead ST90-l. 
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(c) Locks to ground on marker lead LK. 

c. Marker Action 

1.06 Release of magnet THM06 operates 
marker relay TRO starting marker 

action. With marker relay UO operated. re­
lay COT in the dial pulse register will 
operate. This establishes a trunk class 
for the busy verification call. 

1.07 In completing a connection to a reg-
ister. the marker applies ground to 

lead ST90-l. This operates relay HM and 
reoperates magnet THM06. 

1.08 Relay HM operated: 

(a) Opens lead uo to the marker. 

(b) Opens the original operating path 
for relay MKBV. 

(c) Releases relay ST. 

(d) Locks operated via released relay 
MC and operated relay BV. 

1.09 When a connection between the atten-
dant trunk and the dial pulse regis­

ter is established, the-marker releases and 
relay SL is held operated by a 100-ohm ground 
from the dial pulse register circuit. 

1.10 Relay SL operated prepares a path for 
operating relay P in the rihg lead 

of the trunk circuit. 

1.11 When attachment of the dial pulse reg-
ister is completed, the attendant re­

ceives dial tone as an indication that 
dialing may start. 

1.12 Relays BV, SL. and HM are operated 
and relays RT, RS, P, ST, MC, BY, and 

MKBV are released at this time. 

2. COMPLETING BUSY VERIFICATION CALL 

A. Call to Idle Station (SC2) 

2.01 When dialing is complete~ the regis-
ter recalls the marker. During the 

marker action which follows, register relay 
RV is operated, reversing battery and ground 
to tip and ring, thus operating relay P. 
Relay P in operating operates relay MC. 

2.02 Relay MC operated: 

(a) Prepares operating paths for relays 
RS and BY. 

(b) Releases relay P. 

(c) Operates marker relay NT which in­
hibits the hunting feature of the 

marker. 

(d) Holds relay HM and magnet THM06 
operated via marker lead ME. 

(e) Locks to ground on marker lead RLSE. 

(f) Opens ringing supply leads to pre­
vent application of ringing when 

relay RS operates. 

(g) Applies battery to resistor SLl. 

2.03 In the process of connecting the 
trunk to a station, the marker oper­

ates relay RS, which performs the following 
functions: 

(a) Locks operated via released relay 
RT and operated relay BV. 

(b) Releases relay SL and applies a 
1000 ohm battery - 100 ohm ground 

voltage divider network to the S leaC. 
of the marker. 

(c) Opens the tip and ring talking pat~ 
toward the attendant and prepares 

paths for applying ringing vol "'.;age e."'.( 
ground toward the station. The r:l..!!': 
side of this path includes the ~~~mary 

' winding of relay RT. 

(d) Completes audible ringing ~eedback 
path to the attendant for an indi­

cation that the called line is being 
rung. 

(e) With relay BY released connects 
talking battery and ground leads 

from the cordless position circuit to 
the tip and ring. 

2.04 When the marker has completed a con­
nection to the called station. it 

releases relay MC. completing the path for 
ringing the station. 

2.05 When the station answers (goes off­
hook) relay RT is operated on its 

primary winding and performs the following 
functions: 

(a) Locks operated on its secondary 
winding via operated relay BV. 

(b) Prepares a path for continuing the 
1000-ohm battery - 100-ohm ground 

voltage divider network on lead S toward 
the link when relay RS releases. 
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( c) p:.1elea.se~- ~e::.ay :~E · ~, cut t ])(·ough the 
~ip a~d ring c0~~~c:ions tc the at­

t ,-- ..;_ .lfi t • 

(a; Provides a path for maintaining talk­
ing battery a~d ground connections 

Lo the tip and rinc after the release of 
relay RS. 

. J6 Connection bet weer: the attendant and 
the called station has now been es­

ao~ished and will continue until the sta­
ion goes on-hook or the attendant releases 
ttendant trunk 2. 

.07 At this time relays RT, BV, and HM are 
operated and relays RS, P, ST, MC, 

"'• 3Y, and MKBV are released. 

Ca~~ to Busy Station (SC3) 

.08 Circuit action during a busy verifi-
cation call to a busy station is t~e 

1se as on a call to an idle station up to 
1e point at which relay MC is operated by 
1e marker. 

. 09 When the marker is recalled to com­
plete the connection, a busy condition 

; the called station causes the marker to 
>erate relay BY. 

. 10 Relay BY operated: 

(a) With relay MC operated, applies 
ground to the warning tone generator. 

(b) Closes paths from the output of the 
tone generator (if provided) to the 

tip and ring of the talking path. 

(c) Opens the path via relay RS for con­
necting talking battery and ground 

to the tip and ring conductors. 

(d) Locks operated via operated relay 
BV. 

(e) Opens the metallic connection and 
inserts capacitors T and R in the 

tip and ring talking paths. 

(f) Releases relay SL' and connects a 
1000-ohm battery - 100-ohm ground 

voltage divider network to the sleeve. 

(g) Operates relay MKBV via released 
relay RS. 

(h) Operates relay BVT. 

11 Continuing action of the marker re­
moves ground from lead ME which re­

ases relay HM and trunk hold magnet THM06. 

2.12 Continued marker action reapplies 
ground ME to reoperate relay HM and 

held magnet THM06. Closure of the T and R 
crosspoints applies a warning tone (Z op­
t1on) for approximately 0.1 second to the 
busy station as an indication that the 
talking path has been bridged. 

2.13 Further action by the marker results 
in operation of relay RS and release 

of relay MKBV. This ls followed by release 
of the marker. 

2.14 The marker in releasing releases re­
lay MC. Relay MC released: 

(a) Transfers the tone generator ground 
to a 7.5-IPM ground. This causes 

the tone generator to produce the warning 
tone (beep) at a 7.5-IPM rate (Z option). 

(b) Transfers relay HM and magnet THM06 
from the operating and holding paths 

to a locking path via relay BV. 

(c) Releases marker relay NT. 

(d) Removes battery from resistor SLl • 

2.15 A monitoring connection is now com-
pleted (via capacitors T and R) be­

tween the attendant and tlre busy station • 
If option Z is provided~ the warning tone 
is audible to all parties on the busy con­
nect ion as well as to the attendant. 

2.16 With option R, the attendant will be 
able to talk on a busy connection. 

2.17 At this time busy verification auxil­
iary trunk relays BV, BY 1 RS, and HM 

are operated and relays ST, P, MC, SL1 RT, 
and MKBV are released. 

c. Call to Busy and Camped-On Station 

2.18 The camp-on stop condition set up in 
the marker during an attempt to make 

a connection to a station which is busy and 
camped-on has no effect on the busy verifi­
cation circuit. The busy verification aux­
iliary trunk does not recognize the camp-on 
stop condition and directs the marker to 
make a double connection to the busy cir­
cuit. 

2.19 If a busy station goes on-hook during 
busy verification, cut through of the 

camping trunk is prevented by the presence 
of 100-ohm sleeve ground in the busy verifi­
cation auxiliary trunk. When the attendant 
releases the busy verification connection, 
a connection between the camping trunk and 
the camped on station is established. 
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D. Verification Denied - Message Regis­
tration Pulsing on Sleeve 

.~. 2. 20 During message registration pulsing, 
the link teat function or the marker 

is disabled tor call• to a busy station. 
With message register relay COD operated, 
the operation or marker relays HMKA,B: 

(a) Operates relay H in place or relays 
CONA,B,AA,BA (marker provided with 

option XK) or relays CONAA,BA (marker 
provided with option WV). 

(b) Operates marker relays COA,AA,B,BA. 

2.21 Relay ST operated: 

(a) Locks operated under control or re­
lay BY. 

(b) Operates relay PB in the cordless 
position circuit. 

(c) Completes a path to provide a 120-
IPM tone to the attendant as indi­

cation of an 1ncoaplete veritication. 

2.22 The release or the attendant pickup 
key will reaove the 120-IPM tone and 

restore the busy verification trunk to 
normal. · 

3. ~E OF BUSY VBRIPICATIOH CONNECTION 

3.01 The buay verification connection ia 
releaaed bJ operation ot the RBLB.ASB 

k•J in the cordleaa position circuit. Thi• 
aechanically releases the pickup lrieJ 'Which 
in turn releaaes rela1a AC ant a. in the 
attendant trunk circuit. 

3.02 Releaae ot·tbe attendant tl'Uftk cir-
cuit relaJ AC releuea rel.Q 8'. le­

laJ BY, in releuine. releu" all operated 
rel&JS in the bwsJ Yer1tioatlon auxiliari 
trunk circuit. Thi• releuea trunk bold 
aasnet 'l'IDI06 in the .arker ant reatores the 
bus1 veriticatlon auxiliarJ trunk to the 
idle condition. 

SBCTION III - REPERBNCB DATA 

1. WORKING LIMITS 

1.01 Voltage limits -5-52 volts. 

2. FUNCTIONAL DESIGNATIONS 

2.01 Relays 

Desisnation 

BV 

BV'l' 

Meaning 

Busy Ver1f1cation 

Busy Ver1 fication 'l'one 

DesiS!'.!ation Meanly 

ST Start 

HM Hold Magnet 

MC Magnet Control 

BY Busy 

RS Ring Start 

RT Ring-Trip 

p Polarized 

SL Sleeve 

MKBV Marker Buay Verifica-
ti on 

3 • FUNCTIONS 

3.01 To permit seizure by the attendant 
when the pickup key of attendant trWI 

2 and the DIAL BACK keJ are operated in 
sequence. 

dant. 

3.03 

tone 

To seize PBX common equipment and 
provide a dialing path tor the atten-

To supplJ ringtq -~·\&r~-­
called station ana an audible ringiDI 

to the attendant. 

3.0- To recognise answer bJ an idle sta-
tion and cut through the tranea1es1on 

path and supplJ talking batterJ to the eta­
tlon and attendant trunk. 

3.05 To recognize a bu•J condition at the 
called etation and out tbrol&lb the 

attendant talking path via capacitive cou­
pling to the bWIJ connection. 

3.06 To eupplJ an interrupted tone signal 
(7.5 IPll) to the bu•1 or bua1 and 

c&111pe4-on station (option Z) • 

3.07 To release connection when the RELBAi 
ke1 in the cordle•• position i• oper· 

ated. 

3.08 Option V i• added to disable the in­
ward restriction circuit when bus1 

verification 1• applied. 

3.09 Resistor T is added to provide a loac 
to the tone generator. 

3.10 Option V ia added to return a 120-IPM 
tone to the attendant if busy verifi­

cation is not completed because of message 
registration pulsing over a sleeve. 

J.11 Provision is made to permit the at-

Pae;e $' 
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tendant to talk on a busy connection. 

~. CONNECTING CIRCUITS 

4.01 When this circuit is listed on a key­
sheet, the connecting information 

thereon shall be followed. 

(a) Line, Link,and Marker Circuit -
SD-65741-01 

(b) Attendant Trunk Circuit -
SD-65753-01 

(c) Cordless Position Circuit -
SD-65757-01 

(d) Ringing and Interrupter Circuit -
SD-81577-01 

(e) Station Message Register Pulse and 
Surcharge Circuit - SD-5E021-0l 

5. MANUFACTURING REQUIREMENTS 

5.01 The busy verification circuit shall be 
capable of performing all of the func­

tions given in this circuit description; 
the relays with which it is equipped shall 
meet all requirements of the Circuit Require­
mPnts tables. 

6. ALARM INFORMATION 

6.01 An operated fuse supplying the busy 
verification trunk circuit results in 

visual and audible signals at the attendant ,..1u .. and in the a·1arm, transfer, and 
"-"' circuit. Also. if alarm sending is 
~ovided, a major alarm is transmitted to 
'the plant service center. 

6.02 Replacing the operated ruse silences 
the audible.alarm and extinguishes 

the alarm lamps. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3221-WVS-ROP 
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7. TAKING EQUIPMENT OUT OF SERVICE 

7.01 When maintenance tests and adjust-
ments are to be made on the busy veri­

fication auxiliary trunk, both attendant 
trunk 2 and the busy verification auxiliary 
trunk must be taken out of service by 
grounding lead IT02 toward the line, link, 
and marker circuit. This is accomplished by: 

(a) Determining that no select magnet 
is operated. 

(b) Insu~ating llM of relay B in atten­
dant trunk No. 2. 

(c) Operating and blocking relay B in 
attendant trunk No. 2. 

SECTION IV - REASONS FOR REISSUE 

A. Changed and Added Functions 

A.l Provision is added to permit the atten­
dant to talk on a busy connection. 

o. Description of Changes 

0.1 Circuit Note 102 is revised. 

D.2 Circuit Note 104 is revised to reflect 
Issue 70. 

0.3 Option R is added to the Option Index. 

o.4 The value of capacitance is added to 
capacitors T, Ra and A. 

D.5 Relay RT is designated aa slow-operate. 

0.6 Reference to the -02C tone generator 
is added to option z. 

0.7 Option R ia added as a standard option 
to permit the attendant to talk on a 

bue1 connection. 

.! 

t 
t 
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PBX SYSTEMS 
NO. 756A 

FEATURE CABLING DIAGRAM 

CHANGES 

D. Description of Changes 

D.l She.et Al is updated. 

D.2 On sheet A2, GRD(O), GRD(20), GRD(40), 
SDT(BATT), and SDT(GRD) is added to 

the Lead Index. 

D.3 On sheet A3, options V, U, S, and R 
are added to the Option Index. 

D.4 On sheet A4, connector AW is added to 
slide 2 of the Connector Location In-

dex. 

D.5 On sheet Dl, options U, R, and S are 
added to the Record of Figures, Wiring 

and Apparatus Changes. 

D.6 On sheet D2, Table A, the option for 
dial conference, station controlled, 

608A and 608B switchboard, is changed from 
option X to Z option. 

D.7 On sheet G2, plug AY, pins 0 and 12 are 
added to slide 6. 

D.8 On sheet G4, option R is added to the 
existing wiring from plug AY, pins 4 

and 5 to connector Ml. New wiring to the 
fuse panel, per option s, is added. 

D.9 On sheet G6: 

(a) Change the designation Conn U-- to 
Conn U4-- for pins 44 and 19 of 

plug Pl. 

(b) Add leads FB, BT, and FT to pins 44, 
19, and 15, respectively, to plug 

Pl where used when the busy verification 
auxiliary trunk feature is not provided. 

D.10 On sheet G7, change option X to Z for 
five leads of connector Cl going to 

the dial conference trunk circuits. 

D.11 On sheet G8: 

(a) Add lead RA to pin 17 of connector 
AW5. 

(b) Leads bracketed to show the termina­
tion to plug 2 of KS-16785, are ex­

tended to include a lead from pin 17 of 
connector AW5 to pin 41 of plug 2. 

D.12 On sheet Gl3: 

·(a) Option R is assigned to C BATT and 
the C GRD leads of plug assemblies 

BB and DD. 

(b) New option S lead is added to plug 
assemblies BB and DD. 

D.13 On sheet Gl4, CAD 6: 

(a) Sl lead is added to pin 46. 

(b) Change the lead termination from 
pin 34 from 8(AC) to 8B(AC), and 

assign options ZG and XC. 

(c) Add a new lead to pin 34 and assign 
options ZH and XB. 

D.14 On sheet G20, add plug AW2 to CAD12 
and assign option U. 

D.15 On sheet G24, correct Sheet Note 3 to 
show the correct destination of con­

nectors 2 and 3. 

D.16 On sheet G25: 

(a) Correct Sheet Note 1 to show the 
correct destination of connectors 

2 and 3. 

Page 1 
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(b) Terminations for console cable leads 
ACA9 and ACA12 are corrected to 

show pins 9 and 12 of connector l in­
stead of connector 2. 

D.17 On sheet G26, attendant console lead 
ACAlO is changed from pin 6 to pin 5 

of connector (R5/IN). 

D.18 On sheet G27, attendant console lead 
terminations for SG3, SG2, and TL2 

are changed from pins 9 to 43, 11 to 18, 
and 26 to 27, respectively. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3224-JRV-RVL 

Page 2 
2 Pages 

D.19 On sheet G30, connector/plug T5 pin 
16, leads are corrected to read TR 

instead of TG. 

D.20 On sheet G31, connector/plug W5: 

(a) The lead termination at pin 6 is 
corrected to read TLl, TL, L in­

stead of SLl. 

(b) The lead termination at pin 17 is 
corrected to read SLl, BL instead 

of SL2. 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTE~ 
NO. 756A 

PEATURE CABLING DIAGRAM 

D. Description or Changes 

CD-66920-01 
ISSUE 20 

APPENDIX 30 
DWG ISSUE 180 

D.l Sheets Al, A2, A3, and Dl are updated to reflect changes 
made in this issue. · 

D.2 Sheets 024 and 025 are reissued and new sheets 026 through 
031.are added to show the revised console maintenance 

cable. 

D.3 The above changes are made ona D no-record basis per agree­
ment with Western Electric Company. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3224-JRV-RVL 

Printed in U.S.A. Page 1 
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CIRCUIT DESCRIPTION 

PBX SYSTBtll 
.NO. 756A 

PIATURB CABLING DlAORAM 

CHAHCIBS 

D. 

D.l 

Deaoription ot Changes 

On ahHta Al, A2, and ~· the Sheet, Lead, and 
Option lnde'Xea are u'- J<.."!.ed. 

D.2 On abeet Dl, option Via added and rated AT&T Co 
Stand8'1"d ln Circuit Note 1011. Circuit Mote 102 

ia obanpd to :retl.eot option V. 

D.3 On •beet 013, AWll oonneotor, the termination ot 
leads '1'U('l"l'O) and 'l'U('l"l'l) obtlnpa tl'Oll p1na 19 

and 8 ot oanneotor Ill! to plna 8 and 19, reapeotivelJ. 

D.11 On abnt G21, CAD 13, the tenilnat1on ot leads 
TU(1911,195) ia obanpd troa oonneotor P to D on 

a ftO•NOOl"d bUla • 

D. 5 Sheet 1122 1a NnUllbered to Cl23 and vice vena. On,,.._.,., •beet 022 te....S.nal atrlp TllS B 1a·. 
oban .. d to • A mad on •beet d23 teJlld.nal Urip '\ 
'l'IB A 1• Clb9tDd to TE a. 'l'beH obanp• are ... 
on a no·reo...S bNia. 

D.6 lbeet• 1211 and 25 (CAD 15 per option V) &ft 
added. 

D. 7 All ._... wblob are ..,,; on a D no-reool"d 
baala ue in &peeMnt wUb VSCO atandpd8. 

BELL TBLKPHOU LAIOU1'0RIBS, DCORPORA'l'BD 

., 

j 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYS'l'EMS 
HO. 756A 

FEA'l'DRE CABLIRG DIAGRAM 

D. Description of Changes 
I 

D.l. On sheets Al and AJ, the Sheet, Lead and Option 
Indices are brought up to date. 

D.2 On sheet Dl: Under Circuit Rote 104, option 
W is added and rated standard; under Circuit 

Rote 102, Traffic Measurement System feature and 
option W are added. 

CD-66920-01 
ISSUE 2D 

APPBIDIX lD 
DWG ISSUB 16D 

D.J On sheet GlJ, leads TU() and option Ware added. 

D.4 Sheets G21, G22 and 23 are added. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5334DR-RHO•RVL 
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CIRCUIT DESCRIPl'ION CD-66920-0l 
ISSUE 2D 

DWG ISSUE l5D 

PBX SYSTEMS 
NO. 756A 

FEATURE CABLING DIAGRAM 

SECTION I - GENERAL DESCRIP!'ION 

l. PURPOSE OF CIRCUIT 

l.Ol The feature cabling diagram shows the 
interconnection of the equipment 

slides, the local slide cables, the inter­
connection of feature connector cables to 
the crown and the strapped_plug assemblie~ 
required to arrange the 756A PBX for YariOU:s 
optional plug-in features. 

SECTION II - DETAILED DESCRIP!'ION 

l.Ol None. 

SECTION III - REFERENCE.DATA 

1 • WORKING LIMITS 

l.Ol None. 

2. · CONNECTING CIRCUITS 

2.01 When this circuit is listed on a key­
sheet, the connecting information 

thereon should be followed. 

(a) Line, Link, and Marker Circuit -
SD-65741-01. 

(b) PBX Cabling Diagram - SD-65746-01. 

(c) 2-Way Trunk Circuit to Central Ottice -
SD-65752-01. 

(d) Attendant Trunk Circuit - SD-65753-01. 

(e) Cordless Position Circuit -
SD-65757-01. 

(f) Alarm, Transfer and Test Circuit -
SD-66796-0l. 

(g) Dial Conference Trunk Circuit -
Station Controlled - SD-66902-01. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 2l20HW-RCL-WHK) 
DEPl' 5337-LAH 

(h) Dial CQllterence Trunk Circuit -
Attenddnt Controlled - SD-66908-01. 

(i) Station Dial Transfer Controller 
Circuit - SD-66909-01. 

(j) Auxiliary Position Circuit for Remote 
Trunk Answering - SD-66910-01. 

(k) Busy Verification Auxiliary Trunk 
Circuit - SD-66911-01. 

(I) Station Dial Transfer Trunk Circuit -
SD-66921-01. 

(m) Inward Restriction Unit - SD-5E003-0l. 

(n) Station Message Registers -
SD-5E02l-Ol. 

(o) Make Busy and Busy Display -
SD-5E029-0l. 

(p) Power Supply Circuit - SD-81600-0l. 

SECTION IV - REASONS FOR REISSUE 

D. Description of Changes 

D.l In CAD 1, option Y is designated and 
rated Manufacture Discontinued. Option 

X is added and rated Standard to arrange the 
cabling so the remote trunk answering feature 
will function with the transistorized link 
test circuit designed for the marker. 

D.2 In CAD 11 1 option WU per SD-65741-0l 
is added to shorting plug AU6 used 

when station message register is not required 

Printed in U.S.A. 
Page l 
1 Page 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTEMS 
NO. 756A 

STATION DIAL TRANSFER 
TRUNK CIRCUIT 

WITH ADD-ON CONFERENCE 

D. Description of Changes 

CD-66921-01 
ISSUE 2D 

APPENDIX lB 
DWG ISSUE lOB 

D.1 Options K and M are added to the Option Index. 

D.2 Option K is designated and rated as Standard to provide 
a release path for relay TR- in the station dial trans­

fer controller circuit. 

D.3 Option M is designated and rated Mfr Disc. 

D.4 Circuit Note 104 is revised to reflect Issue lOB. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3224-WVS-RVL 

Printed in U.S.A. 
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CIRCUIT DESCRIPTION CD-66921-01 
ISSUE 20 

DlfG ISSUE 90 

PBX SYSTEMS 
NO. 756A 

STATION DIAL TRANSFER 
TRUNK CIRCUIT 

WITH ADD-ON CONFERENCE 
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~~~?IQH-1_=..JZ~tmE~-Q~§QB!f'IIQH 

1L--E2BfQ~~r~B~YlT 

1.01 The station dial transfer trunk cir­
cuit working with the station dial transfer 
controller circuit allows any PBX station to 
transfer an incoming call to any other PBX 
station (including a station reached by a tie 
trunk) without the assistance of the atten­
dant. Add-on conference is provided by 
allowing a maximum of two stations to con­
verse simultaneously with the incoming party. 

lL~-GENEBAL.J2~~IR'.rlQ!_Qf_Qf~BA!IQH 

~--~ti.2n§_ln~-2~~!t!Qn_~b!,t! 

2.01 Table A defines terms used in this 
description. A block diagram showing the 
station and switching actions involved in 
transferring the outside party to another 
station is shown in the circuit notes. 

2.02 The two transfer trunk circuits are 
permanently assigned to the first two verti­
cals of crossbar switch 9. Transfer trunk 0 
is used as a first choice. If a second 
station requests transfer. transfer trunk 1 
is used. In case a third station requests 
service when both trunks are busy. the trans­
fer must be handled by the attendant. 

~L~-~~,~~lng_E!~t~_&_t2_angtb~~-~t!tl2n 

?.03 When station B flashes, the central 
office trunk involved in the connection acti­
vates the controller circuit. 

2.04 When the controller is thus acti­
vated. it performs the following functions: 

(a) Obtains a transfer trunk circuit 
according to the preference circuit. 
unless both transfer trunks are busy. 

(b) Puts party A on hold at the central 
office trunk. 

2.05 The transfer trunk circuit. when 
called. performs the following functions: 

(a) Activates the marker to connect sta­
tion B to a dial pulse register. 

(b) Returns dial tone to station B. 

(c) Makes itself busy for 
requests for transfer. 

subsequent 

(d) Prepares to repeat t~e dialing of 
station B into the dial pulse regis­
ter. Station B may now dial the 
number of station c. 

2.06 When dialing is completed, the made­
er functions to connect station c to statfon 
B through the transfer trunk circuit and V•\'!'& 
of the controller circuit associated with tlie 
particular central off ice trunk. At 'tltJ.s 
point. stations B and c can talk to •~h 
other but not to party A. 

SBCTIOM I Paqe· l I 
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TABLE A 

DEFINITION OF TERMS 

r-·~----~~----~·------------r---------~~ ·~~~·~--------~--------------------------, 
I 
I 
I 

TERM DEFINITION 

·1-·~~~~~~~~~~~--1~~~~~~ 

PARTY A 

STATION B 

STATION C 

STATION D 

CONTROLLER CJRCUIT 

TRANSFER TRUNK CIRCUIT 

SWITCHHOOK FLASH 

An-outside party connected to a PBX station throuqh 
a central off ice trunk. 

A PBX station connected to an outside party A 
through a central office trunk. 

A PBX station to which party A requests transfer. 

A PBX station to which an incominq call is trans­
ferred by station c. 

station dial transfer contr~ller circuit. Workinq 
with the station dial transfer ttunk circuits with 
add-on conference and associated with the 10 central 
office trunks. 

TWO identical trunk circuits (0 and 1) 
associated with a station C by PB.X switching circuits. 

Operation of switchhook and release in not less 
than 75 ms nor more than 850 ms. 

I 
I 
I 

2.07 Either station B or c can call in 
J><irtv A by o~rating the switchhook 1110111en­
tarily. Stations B and c and party A are now 
nutuallv connected and can talk to each 
other. Subsequent flashing by either station 
canno~ chanqe the connection u11l'!SS station A 
or B hanqs up. 

·--·--·~ __ ----...---............ 
(c) Prepares ,._., ,e transfer - trunk circuit 

2.08 If station c hangs up, it performs 
the following functions: 

for furthe1 transferrinq. 

(d) Releases part of the central office 
trunk. 

(e) Tr~~efers control of the circuit to 
station c for further transferrinq. ......~.,.---

_,...="" ... _ 

~----------~'!a~)_ Releases itself from the cor..nection. 

) 

) 

(bl trunk circuit 

(c) Releases part of the controJ..a.e?--1'.:"ir­
cui t associated with the particular 
cent~al office trunk circuit. 

(d) Restores''·~he central office trunk cir-
cuit to the Q ··- "fhich existed before 
transfer took plac~. 

station B and party A are ~w 
t~qether as they were oriqinallJ 
central office trunk circuit. 

connected 
""='OUgh the 

2.09· If station B hanqs up, it per.:c 
the following functions: 

(a) Releases itself from the connection. 
It may then make or receive other 
calls in a norftl!ll manner. 

(b) Releases part of tbe tranefer trank 
circuit involved ln ·the connection. 

2 SICTIOlf I 

2.10 As9uminq party c hds hunq up, sta­
tion B and party A are connected through the 
central ?ffice trunk as they were oriqinally. 
Operation ~f the switchhook by station B 
causes the same effects as were described for 
the first transfer to a station c. 

I 

2.11 Assuming party B has hung up, opera­
tion of the s~tchhook by station c causes the 
following operations: 

(a) 

(b) 

2.12 

ftA. 

(a) 

(b) 

Activates part of the transfer trunk. 

Prepares the central off ice trunk for 
callin~ the marker. 

The central office trunk circuit, 
called, performs the followinq 

""R: 

~i qs the marker to connect sta­
t on - ·"-.... .. dial pulse reqister. 

~ 
Ret;.urns dial~.. to station c. 

""' ...... ------, ....... ~ 
', 
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(c) Prepares to repeat the dialing of 
station c into the dial pulse regis­
ter. Station c may now dial the 
number of station D. 

2.13 When dialing is completed, the mark­
er functions to connect station D to station 
c through the central off ice trunk, part of 
the controller circuit, and through the 
transfer trunk circuit. At this point, sta­
tions c and o can talk to each other but not 
to party A. 

2.14 Either station c or o·can call in 
party A by operating the switchhook momen­
tarily. Stations c and D and party A are now 
connected together and can talk to each 
other. subseq'1ent flashing by either station 
does not change the connection unless one of 
the sta~ions hangs up. 

2.15 If station D hangs up, it performs 
the following functions: 

(a) Releases itself from the connection. 
It may then make or receive other 
calls in a normal manner. 

(bl Releases part of the transfer trunk 
involved. 

(c) Prepares the transfer trunk circuit 
for further transferring. 

(d) Puts party A on hold. 

After station D hangs up, operation of the 
swit.cht.ook by station c activates part of the 
transfer trunk and prepares the central 
off ice trunk for calling in the marker. 

2. 16 When station c hangs up the follow­
ing release actions are performed: 

(a) Releases itself from the connection. 

(b) Releases the transfer trunk circuit 
involved in the ·operation. 

(c) Releases part of the controller cir­
cuit associated with the particular 
central office trunk circuit. 

(1) Restores the central office trunk cir­
cuit to the state which existed before 
transferring took place. 

Station D and party A are now connected via 
the central office trunk. 

2.17 If any time during the transferring 
of calls, the called station is busy or does 
not answer when rung, the calling station 
cancels the call to this station by a second 
switchhook operation. This dismisses the PBX 
switching circuits and returns the transfer­
ring station to party A for further 
consultation. 

2.18 The action of cancelling by opera­
tion of the switchhook, including cancelling 
after partial dialing, may be_ taken at any 
time prior to answer by the called party. 

2.19 The number of transfers between sta­
tions is unlimited and the two stations 
connected to the transfer trunk circuits may 
make transfers independently. 

2.20 Calling the attendant from any PBX 
station during transferring is done by dial­
ing zero. The transfer trunk circuit acti­
vates the lllilrker which in turn abandons the 
call to an attendant trunk, setting up a 
station recall condition to the attendant. 
The red lamp associated with the particular 
central office trunk circuit flashes at 120 
ipm and continuous ringing is applied. 

) 

) 

3 '.> / - ' 
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1.01 When the dial transfer feature is 
provided. an incoming trunk call is first 
terminated on the called PBX station or tie 
line by the PBX attendant using normal 
procedure. 

1.02 If the terminating station is 
reached by tie line. a switchhook flash at 
the distant PBX station results in a flashing 
recall signal at the attendant position. 

1.03 When the trunk call is terminated on 
a local PBX station a switchhook flash 
results .in dial tone to the station and 
transfer to another station or tie line is 
effer.ted without recalling the attendant. 

1. 011 :ofhen necessary, the t>BX attendant 
may be recalled to a trunk terminate~ on a 
local PBX station by dialing o. 'l'his results 
in a flashing recall signal to the attendant. 

2.01 Assume an established talking con­
nection between party A and station B throuqh 
central office trunk O. Also assume that 
transfer trunk circuit 0 is idle. Party B 
depresses the switchhook manentarily. 

(a) Operates relay STB in the transfer 
trunk through the contacts of relay 
CTZ in the transfer trunk and relay 
TPO in the controller circuit. 

(b) Operates relay TRO in the controller 
circuit through the same path. 

(c) Prepares an operating path for relay 
STO in the controller circuit. 

(d) Prepares an operating path for relay 
RLDT. 

(e) Prepares a path for transferring con­
trol of the central office trunk. 

(f) Prepares an operating path for relay 
MCB. 

(g) Prepares an operating path for relay 
MCA. 

(h) Prepares paths for connecting station 
B to the transfer trunk circuit. 

(i) Prepares a path for calling in party 
A. 

(j) Prepares an operating path for relay 
RLBY. 

(k) Prepares an operating path for relay 
ARO in the controller circuit. 

2.0~ Relay STB operated: 
I 

(a) 1L0cks under control of relays RLS and 
lcTZ. 
! 

2~02 RPlay S in the central Office trunk 
follow the-operation of the Jwitchhook. The 
central offir.e t.rlinx>f·--tL'"':.t'.~ as ht .station (b) 
recall, groundinq the TP leaii --ana--~...;;._ ___ _ 
ootcatir>g relay TPO in the controller --

'Prepares operating paths for relays 
DLBA, STC. BM, CTZ, and w. Also 
. _ - - ~atinq oaths for relays 

circuit .. 

a~~-ContrO~X~t~l-~t!:A~b~~ 

2.03 Relay TPO operated: 

(a) LOcks throuqh its own contact under 
control of relays FF and DR in the 
central office trunk. 

(b) Prepares operatinq paths for relays 
TOA and TOB in the controller circuit. 

(c) Operates relay GP in the controller 
circuit. 

2.011 Relay GP operated: 

(a) Prevents starting other transfers 
while the controller is in the process 
of obtaining a transfer trunk circuit. 

(b) Operates relay TOA in the controller 
circuit. 

2.05 Relay TOA operated: 

DLB ana o~~ ~.=~-=-~~-:--~~~~~~--~..::..--~--~-----
(c) Prepares locking paths for relays TT 

and BY. 

(d) Operates relay MCB. 

2.07 Relay TRO operated in the controller 
circuit: 

(a) Provides a holding path for party A. 

(b) connects station B to the transfer 
trunk circuit and splits the central 
office trunk. 

(c) 

(d) 

Releases relay FF 
office trunk. 

Transfers control 
office trunk to the 
circuit. 

in the central 

of the central 
transfer trunk 

(e) Operates relay B under control of 
relay MCB. 

2.08 Relay PP released in the central 
office tr~nk: 

I 
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(a) Releases relay DR in the central 
off ice trunk. 

(b) Removes qround from the starting lead 
TP. releasinq relay TPO. 

2.09 Relay TPO in the controller circuit 
released: 

(a) Permits other central office trunks to 
request tr~nsfef through station B 
when .. relay GP is released. 

(b) Releases relay GP in the controller 
circuit. 

2.10 Relay GP in the controller circuit 
released permits other central office trunks 
to request transfer throuqh station B. 

2.11 Relay MCB operated: 

(a) Prepares an operating path for relay 
B. 

(b) Prevents relay STO from operating when 
station c answers. 

(c) Provides a parallel path for C°'1trol­
ling the timer circuit which operates 
relay DLB. 

(d) Prepares a locking path under control 
of relays CB and DLB. 

2.12 Relay B operated: 

(a) operates relay BA. 

(b) 

(C) 

Prevents operation of relay RLBY once 
station c has answered. 

Prepares an operating path for relay P 
wheh a dial pulse register has been 
attached. 

QL--Htlt~~~..§tA~D~ 

2. 13 Relay BA operated: 

(a} Prepares an operating path 
controller circuit relay TRT1. 

for 

(b) Prevents relay DLB from operating (via 
the timer circuit) When relay BB 
operates. 

(c) Prevents relays w and cTZ from operat-· 
ing When relay BB operates. 

(d) 

(e) 

Operates relay BB. 

Prevents relay RLS from operatin; when 
called station c is rung or is busy. 

(f) Prepares an operating path for relay 
09 in th~ marker circuit under control 
of relay TRT1 in the controller 
circuit. 

'"' Prepares a locking path for relay RM. 

(h) Operates relay TR1 in the marker. 

2.14 Relay BN operated: 

(a) Prepares a holding path for relay DLC. 

(b) Prepares a lockinq path for relay RLS. 

(C) supplies a holding path for relay MCB. 

(d) Prevents controller relay STO from 
operating when station C answers. 

(e) Prepares an operating path for relays 
w and CTZ. 

(f) Prepares an operatinq path via the 
timer circuit for relay DLB. 

(g) Provides a lockinq path under control 
of relay DLB. 

2.15 Operation of marker relay TR1 starts 
the marker for the purpose of obtaining a 
d'ial pulse register. In the process of 
obtaining the register. relay TRP1 in the 
marker operates. This operates relay TRT1 in 
the controller circuit. 

2.16 controller relay TRT1 operated: 

(a) Prepares operating paths for marker 
relays 09 and 08. 

(b) Operates relay SMC9 in the controller 
circuit. 

(c) 

(d) 

Prepares operating paths for relays HM 
in the transfer trunk circuits and 
trunk hold maqnets THM90 and THM91 in 
the controller circuit. · 

Prevents register .relay 
operating. 

AC from 

2.17 In the sequence of operation, marker 
relay SMRAB operates. Relay SMRAB operated 
extends ground over lead TU(Tr-) to the TMS 
remote scanner and operates relay BM in the 
transfer trunk and trunk hold maqnet THM90 in 
the controller. 

2.18 Relay KM operated: 

(a) Prevents controller relay TRT1 from 
reoperating when the marker is com­
pleti.ng another operation. 

(b) Prevents marker relay TR1 
reoperating when the marker 
attached a dial pulse register to 
transfer trunk circuit. 

from 
has 
the 

(c) Prevents marker relay 08 or 09 frOlll 
operatinq. 

(d) Dirt!Cts subsequent request• for trans­
fer to transfer trunk 1. 

(e) Locks under control of relay.BA. 
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2. 19 Operation of trunk hold magnet THM90 
connects the tip, ring, and sleeve to the 
dial pulse register. A 100-ohm ground over 
the s lead operates relay SL. At this time 
station B hears dial tone. 

2.20 Relay SL operated: 

(a) Prepares a path for operating relay 
RLS under control of relays BA and P. 

(b) Provides a holding path for relay HM 
under control of relay STB. 

1£. __ ~?6l:JOft B TBAB.&IIB~-!Q_§IAII2l!~-l~il 

~--~•llinq st1t12n~ 

3.01 After receiving dial tone from the 
register. station B dials the number of 
station c. 

3.02 After the register has received the 
proper number of digits. it reverses the tip 
and ring. This operates relay P which is 
Polarized by diodes A and B. At the same 
time, th~ register calla the marker. 

3.03 Relay P operated operates relay MC 
which performs the following functions: 

(a) Operates marker relay CCC which can­
cels the camp-on function if the 
called line is busy. 

(bl Prepares operating paths for relays 
TT, DBo. BY, 089, and RS. 

(c) Loe.ks under control of the marker. 

(d) 

(e) 

Releases relay P. 

Starts ringing when relay RS operates. 

3.0q When the marker completes the call 
to station c. relay RS operated: 

(a) Prepares a holding path for relay STC. 

(b) Prepares a path for applying ringinq 
to station c. 

(c) Prepares an operating path for relay 
RLS. 

(d) Operates relay CTD. 

3.05 Relay C1'D operated: 

(a) Operates relay STC under control of 
relays RS and STB. 

(b) Prepares a locking path under control 
of relays STC and CB. 

3.06 Relay STC operated: 

(a) Provides a holding path for relays RS 
and cro. 

---------. 

(b) Opens a holding path for relay MCB. 

(c) Provides a holding path for relay HM. 

(d) Opens the operating circuit for relay 
P and closes the ring side of the 
talking path. 

(e) Prepares an operating path for relay 
c. 

(f) Provides an alternate operating path 
for relay CCC in the marker. 

(g) Prepares a locking path for relay c. 

(h) Releases relay SL and connects 100-ohm 
resistance to the sleeve. 

3.07 After the marker has completed its 
functions, it releases itself and the dial 
pulse register from the connection. Release 
of the marker causes relay MC to release. 
Relay MC released with relay RS operated 
connects a rinling supply through the primary 
winding of rel~y·RT to station c. Audible 
ringing feedback is transmitted through capa­
citor FB to station B. 

3.08 When 1..· Ued station c answers, relay 
RT operates oi: I.ts primary winding and per­
forms the followi 1 functions: , .... • ---------_.......c:-

(a) Locks under control of relay STC. 

(b) Provides a holding path for relay STC. 

(c) Releases relay RS. 

3.09 When station c answers, 
operates and performs the 
functions: 

(a) operates relay CA. 

relay c 
following 

(b) Prepares an operating path for relay 
MCA. 

(c) Provides an operating path for relay P 
in the central office trunk when a 
dial pulse register has been attached. 

3.10 Relay CA operated: 

(a) Prevents relay DLC from operating via 
the timer circuit when relay CB 
operates. 

(b) Prevents relays w and CTZ from operat-
ing when CB operates. 

(C) operates relay CB. 

(d) Prevents r~lays DLBA and RLDT from 
operating. 

(e) Prevents relay BB froa operatin9 when 
station C transfers. 
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(fl Provides an operatinq path for relay 
STO in the controller circuit and for 
relay RLBY. 

3. 11 Relay CB operated: 

(al Provides an operating path for 
controller relay STO. 

(b) Provides alternate holding paths for 
relays MCB and S'l'B. 

(c) Releases relay CTD. 

(dl Prepares an operating path for relays 
w and CTZ and for relay DLC via the 
timer circuit. 

(e) Lacks to ground under control of relay 
CA. 

3.12 Relay CTD released transfers control 
of relay STC to relay CB only. 

3.13 Station B or station c can call in 
party A by flashing the sWi.tchhook. When 
station B operates the switchhook, the tip 
and rina loop is opened, releasing relay B. 

3.14 Relay B released releases slow 
release relay BA which in turn operates relay 
w. Relay BA releases if the switchhook is 
held operated more.than about 1SO ms. 

3.1S When the switchhook is released, 
relays B and BA reoperate thus operating 
relay CTZ. At this point, stations B and c 
and p<-~v A are mutually connected and can 
talk to each other. 

3.16 If station c operates the switch­
hook, rel~y c releases which in turn releases 
slow release relay CA. Relay CA releases if 
the switchhook is held operated more than 
about 1 SO ms. 

3.17 Relay CA in releasing operates relay 
w. When the switchhook is released, relays c 
and CA reoperate thus operating relay CTZ. 
At this point, stations B and C and party A 
are mutually connected and can talk to each 
other. 

•.01 If station B has received dial tone 
or has partially dialed, the call can be 
canceled and the station may return to party 
A by flashing the ewitchhook. 

•.02 When station B depresses the switch­
hook, relay B releases which in turn releases 
relay BA. Relay BA released operates relay 
RLS through the contacts of relay SL. 

4 SECTION II 

4.03 Relay RLS operated: 

(a) Prevents relay TR1 in the marker from 
operating when relay HM releases. 

(b) Releases relays STB and DB9A and 
relays TOA and TRO in the controller 
circuit. 

(c) LOcks to ground under control of relay 
BB. 

•.04 controller relay TRO released 
releases relay B which in turn releases relay 
BA. Relay BA released removes ground from 
lead TU('l'T-) to the TMS remote scanner and 
operates relay DLB. Relay DLB operates in 
about 800 ms and releases relays BB and MCB. 

•.OS Relays 
relays HM, DLB, 
circuit. When 
the register is 
releases. 

BA and STB released release 
and THM90 in the controller 

the connection is released, 
released and relay SL also 

4.06 At this time, station B is connected 
to party A through the central office trunk, 
the register is released, and the transfer 
trunk used to call in the register is cleared 
and made available for subsequent requests 
for transfer. 

S.01 If the called station C does not 
ansver, station B may cancel the call and 
return to party A by flashing the switchhook. 

S.02 When station B depresses the switch­
hook, relay B releases which in turn releases 
relay B~. Relay BA released operates relay 
RLS through the contacts of relay RS. 

5.03 Relay RLS operatedc 

(a) Prevents relay TR1 in the marker from 
operating when relay HM releases. 

(b) Releases relays· STB and DB9A and 
relays TOA and TRO in the controller 
circuit. 

(c) Lacks to ground under control of relay 
BB. 

5.0• Relay TRO released releases relay B 
which in turn releases relay BA. Relay BA 
released removes ground from lead TtJ(TT-) to 
the TMS remote scanner and operates relay 
DLB. DLB operated releases relays BB and 
MCB. 

S.OS Relays BA and STB released release 
relays HM, DLB, and STC. Relay STC released 
releases relays RS and CTD. When the connec­
tion is released, the register is released. 

S.06 At this time, station B is connected 
to party A through the central office trunk, 
the register is releaaed, and the transfer 
trunk used to call in the register la cleared 

) 

) 

) 
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and made available for subsequent requests 
for transfer. 

6.01 If the called station c is busy. 
station B may cancel the call and return to 
oarty A by flashing the switchhook. 

6.02 When station B depresses the switch­
±ook, relay B relay B releases which in turn 
releases relay BA. Relay BA released 
aperates relay RLS through the contacts of 
relay BY which was operated by the marker 
because of the busy condition. 

6.03 Relay RLS operated: 

(a) Prevents relay TR1 in the marker from 
operating when relay HM releases. 

(bl Releases relays STB and DB9A and 
relays TOA and TRO in the controller 
circuit. 

(c) Locks to ground under control of relay 
BB. 

6.o• Controller relay TRO released 
releases relay B which in turn releases relay 
BA. Relay BA released removes ground from 
lead TU (TT-) to the TMS remote scanner and 
operates relay DLB. Relay DLB operated 
releases relays BB and MCB. 

6.05 Relays BA and STB released release 
relays HM. DLB, and THM90 in the controller 
circuit. When the connection is released, 
the register is released. 

6.06 At this time. station Bis connected 
to oartv A throuqh the central office tr•ink. 
the reqister is released. and the transfer 
trunk used to call in the register is cleared 
and made available for ~ubsequent requests 
for transfer. 

7.01 station B may recall the attend~nt 
by dialing zero. The transfer trunk circuit 
activates the marker which in turn abandons 
the call to an attendant trunk, seteinq up a 
station recall condition to the attendant. 
The red lamp associated with the particular 
central office trunk circuit flashes at 120 
ipm and continuous ringing is applied. 

7.02 When station B dials zero, the 
register and lll!lrker function to connect the 
calling station to an attendant trunk. Relay 
P operates operating relay Mc. When relay 
'l'KBO in the marker operates. relay DBO 
operates via contacts of relay MC. 

7.03 Relay DBO operated: 

(a) Operates relay RLS. 

(b) Operates relays ACA and ACB in the 
marker. 

(c) Operates relay ARO in the controller. 

(d) With option N. operates relay LCO to 
open leads FFA and FFB to prevent the 
false flashing of the SL lamp in the 
attendant console associated with an 
attendant trunk. 

7.o• Relay RLS operated: 

(a) Prevents relay TR1 in the marker from 
operating when relay HM releases. 

(b) Releases relays STB and DB9A and 
relays TOA and TRO in the controller 
circuit. 

(c) Locks to ground under control of relay 
BB. 

7.05 Controller relay TRO released 
releases relay B which in turn releases relay 
BA. Relay BA released removes ground from 
l~ad TU(TT-) to the TMS remote scanner. and 
operates relay DLB. Relay DLB operated 
releases relays BB and MCB. 

7.06 Relays 
relays HM. DLB, 
circuit. When 
the register is 

DA and STB released release 
and THM90 in the controller 
the connection is released, 

released. 

7.07 Relays ACA and ACB operated in the 
marker release relays DC~A and DCXB which in 
turn operate relays RLA, RLB, RLAA, RLAB, 
RLl3A, and RLBB. 

7.08 Operation of ·the marker relays stops 
marker timing and releases the marker. 

7.09 Relay ARO operated: 

(a) Locks under control of relays AC and 
HD in the central off ice trunk. 

(b) Flashes the red lamp associated with 
the central off ice trunk at 120 ipm. 

(c) Prevents relays MCA and STO from 
operating. 

(d) Applied continuous rinqing to signal 
the attendant. 

7.10 When the attendant answers the 
recall by operating the pickup key, relay AC 
operates and releases relay ARO which in turn 
silences the audible signal and transfers the 
red lamp from 120 ipm to steady battery. At 
this time station B. party A, and the atten­
dant are. mutually connected through the 
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central office trunk and may talk to each 
other. 

8.01 The transfer trunk circuit is 
arranqed to deny access to central office 
trunks and to return 120-ipm tone if trunk 
access code 9 is dialed by any station. 

8.02 When station B dials 9. the register 
and marker function in a normal manner for 
connecting a dial 9 call. When marker relay 
TKB9 operates. it operates relay DB9 via 
contacts of re~y MC. 

8.03 Relay DB9 operated: 

(a) Locks to ground under control of relay 
MC. 

(b) Operates relay DB9A. 

(c) Operates relays ACA and ACB in the 
marker. 

tie trunk is connected, relay P operates, 
operating relay MC. 

9.03 Relay 
for operating 
grounds marker 
function. 

MC operated prepares a path 
relay TT via the marker and 

lead ccc to cancel the camp-on 

9.0Q The marker. when connected, operates 
relay TT which performs the following 
functions: 

(a) Prevents relay MC from operating when 
relay P reoperates as a result of 
answer by the distant PBX station. 

(b) Provides an alternate holding path for 
relay STB. 

(c) Locks to ground under control of relay 
STB. 

(d) Prepares a holding path for relay w. 
9.05 When the marker completes the call 

to the tie trunk it releases, releasing relay 
P. Station B may now dial the number of the 
station at the distant PBX. 

8.0• Relay DB9A operated: 9.06 If a supervisory signal is received 
from the distant PBX indicating that the 

(a) Locks to qround under control of relay called station is busy or does not answer, 
RLS. station B may cancel the call and return to 

party A by a switchh,ok flash. 
(b) Provides 120-ipm tone to station B. 

-------~ (c) Prepares an operating path for relay 
RLS. 9.07 If the dist.ant station answers, · - , 

reverse battery supervision provided .by_~--------~ 
trunk operates relay P. 

8.05 If station B has dialed 9 and 
received 120-ipm tone. it may release the 
call and return to party A by a switchhook 
flash. 

8.06 When the switchhook is operated 
nomentarily at station B, relay B releases 
m:>mentarily which in turn releases relay BA. 
Relav BA released operates relay RLS through 
the contacts of relay DB9A. 

8.07 Relay RLS operated releases the 
transfer trunk circuit and connects station B 
to party A through the central office trunk. 
The register is cleared and made available 
for subsequent calls. 

9.01 Dial repeating tie trunks with 
reverse battery supervision may be added to 
the transfer trunk circuit. 

9.02 When station B dials a tie trunk 
number (eg. 86) • the register and marker 
function to·conneet the callinq station to a 
tie trunk via the transfer trunk. When the 

6 SECTION II 

9.08 station B may call in party A by 
flashing the switchhook. A switchhook flash 
at the distant PBX station has no effect 
unless station B has hung up. 

9.09 The station at the distant PBX may 
recall the attendant by flashing which causes 
relay P to release DDmentarily. This 
operates relay ARO, signaling the attendant. 

1~~--~l~HQ..IB~r1B_QI_faBtx_a_i§~!!l 

~~--~!nt~1l..Qf fi~!..I'1lnt_R~!!22n1~ 

10.01 Assume an established talking con­
nection between party A and station c throuqh 
transfer trunk O. Also assume that station c 
operates the switchhook momentarily. 

10.02 When station c depresses the 
switchhook, relay c releases which in 
sequence releases relay CA and relay w. When 
relay c reoperates, relay CA operates, 
releasinq relay CTZ. 

10.03 Relay CTZ releasing operates relay 
STO in the controller circuit, performinq the 
following functions: 

TCI Library  www.telephonecollectors.info 



) 

CD-66921-01 - ISSUE 20 - SECTION II 

(al Operates relay 80 in the 
office trunk. 

central 

(bl starts the marker by operating relay 
TR-. 

(cl Prepares an operating path for relays 
MCB and MCA and for relay CCC in the 
marker. 

(dl Operates relay RCO in the controller 
circuit, which in turn prevents relay 
AC in the register from operating. 

10.04 Central office trunk relay HD 
operated prepares the central office trunk 
for obtaining a dial pulse register by per­
forming ~he following funtions: 

(a) Connects relay SL to the sleeve lead. 

(b) Prepares an operating path for relay 
TT. 

(c) Locks to off-normal ground. 

10.05 Operation of relay TR- in the mark­
er starts the marker for the purpose of 
obtaining a dial pulse register. In the 
sequence of operations. the marker obtains a 
dial pulse register and attaches it to the 
central office trunk. 

~-Bni.lter Attic~ 

10.06 When the select magnet timing relay 
in the marker operat:es, ground is transmitted 
through the operated trunk magnet relay in 
the marker to operate central office trunk 
relay HM over lead ST. Relay HM and hold 
maqnet THM-- in the marker operate in 
parallel. 

10.07 Relay HM operated in the central 
office trunk: 

(a) Holds operated to off-normal ground 
through operated central office relays 
RD, SL, and relay M<? normal. 

(bl Operates relays MCB and MCA in the 
transfer trunk through the controller 
circuit. 

(C) 

(d) 

Operates relay CCC in the marker. 

Releases relay RCO in the controller 
circuit. 

11~ __ §IAII~-IBAH~~~-l'Q_§Ial'.IQH_Q 

A...~-~iD!I-S~AtiQD_Q_.!§t.!~l 

11.01 Operation of magnet THM-- connects 
the tip and ring to the dial pulse register. 
At this time, station c hears dial tone. 
After receiving dial tone from the register, 
station c dials the number of station o. 

11.02 After the register has received the 
proper number of digits. it reverses the tip 

and ring. This operates relay P in the 
central office trunk. 

11.03 Relay P operated: 

(a) Operates relay MC in the central 
office trunk. 

(b) Operates relays MCB and MCA at the 
transfer trunk. 

(c) Operates relay CCC in the marker. 

11.04 The central office trunk connects 
station D to station c through the central 
office trunk, controller circult, and trans­
fer trunk circuit as it does on any other 
central office to station call. 

11.05 Relay MCB operated: 

(a) Prepares an operating path for relay 
B. 

(b) Releases relay STO in the controller. 

(c) Locks to ground under control of 
relays CB and DLB. 

11.06 Relay MCA operated: 

(a) Prepares an operating path for relays 
DCO and DC9. 

(b) Locks to ground under control of the 
marker. 

11.07 After the marker has completed its 
functions, it releases itself and the dial 
pulse register from the connection. Release 
of the marker causes relay MCA to release. 
Ringing is applied to station o from the 
central office trunk. - Audible ringing feed­
back is transmitted to station c through 
capacitor FB of the central office trunk. 

11.08 When tha called station D answers, 
relay RT operates in the central off ice 
trunk. Closing the tip and ring at station D 
operates relay B which in turn operates 
relays BA and BB. 

11.09 
talk to 
Station 
flashing 

At this time stations c and D can 
each other but not to party A. 
c or D can call in party A by 
the switchhook. 

12.01 If station c has received dial tone 
or has partially dialed, the call may be 
canceled and the station may return to party 
A by flashing the switchhook. 

12.02 When station c depresses the switch­
hook, relay c releases which in turn releases 
relay CA. Relay CA released operates relays 
RLD'l' and w. 
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12.03 Relay RLDT operated operates relay 
DLBA which does the following: 

(a} Releases relays DC9A and RLBY. 

(bl Releases relays HM, RT, and TLA in the 
central office trunk and THM-- in the 
marker circuit, restoring the central 
office trunk to normal as it was 
before station c flashed for dial 
tone. 

12. 04 At this time, st.,'·-'·"" c is con­
nected to party A throuqh ~-.he central office 
trunk and transfer trunk circuit. Also, the 
dial pulse register is cleared and made 
available for subsequent calls. 

13.01 If the called station D does not 
answer, station c may cancel the call and 
return to party A by flashing the switchhook. 

13.02 When station c operates the switch­
hook momentarily, relay c releases momentari­
ly which in turn releases relay CA. ·Relay CA 
released operates relay BB via the central 
off ice trunk and also operates relay w. 

13.03 Relay BB operated operates relay 
DLB via the timer which releases relays BB 
and MCB and operates relay DLBA. 

13.04 Relay DLBA operated releases relays 
Hl'!, RT, TLA, and RS in the central office 
trunk and THM-- in the marker circuit, 
restorinq the central office trunk to normal 
as it was before station c flashed for dial 
tone. -

13.05 At this time, station c is con­
nected to party A through the transfer trunk 
and the central office trunk. 

14.01 If called station D is busy• sta­
tion c may cancel the call and return to 
party A by flashinq the switchhook. 

14.02 The central office trunk, finding 
the called station o busy, transmits a ground 
through the RLS lead and operates relay RLBY. 
Also, relay B operates from the busy tone 
trunk, operatinq relays BA and BB in 
sequence. 

14.03 Relay RLBY operated prepares an 
operating path for relay DLBA and locks to 
qround under control of relay DLBA. 

14.0• When station c operates the switch­
hook momentarily, relay c releases lllOlllentari­
ly which in turn releases relay CA. Relay CA 
releesed operates relay DLBA and also 
operates relay w. 

8 SECTION II 

14.05 Relay DLBA operated: 

(a) Releases relay RLBY. 

(b) Releases relays HM, RT, and TLA in the 
central office trunk, and THM-- in the 
marker circuit, restoring the central 
off ice trunk to normal as it was 
before station c flashed for dial 
tone. 

14.06 THM-- releasing releases the busy 
tone trunk and releases relay B in the 
transfer trunk circuit. 

14.07 Relay BA releasing operates relay 
DLB via the timer which in turn releases 
relays BB and MCB. 

14.08 Relay DLB operated operates relay 
DLBA. This removes ground from lead GRD 
insuring that the central off ice trunk is 
restored to normal. 

14.09 At this time, station c is con­
nected to party A through the transfer trunk 
and the central office trunk. 

15.01 Station c may recall the attendant 
by dialing zero. The transfer trunk circuit 
activates the marker which in turn abandons 
the call to an attendant trunk, setting up a 
station recall condition to the attendant. 
The red lamp associated with the particul~r 
central office trunk circuit flashes at 120 
ipm and continuous ringing is applied. 

15.02 When station C. dials zero, the 
register and marker function to connect the 
calling station to an attendant trunk. When 
relay P in the central office trunk is 
operated, relay MCA operates via lead MCC. 
Relay MCA operates in parallel with relay MC 
in the central off ice trunk. When marker 
relay TKBO operates, relay DCO operates via 
contacts of relay MCA. 

15.03 Relay oco operated: 

(a) Operates relays ACA and ACB in the 
marker. 

(b) Locks to ground under control of relay 
MCA. 

(C} operates relay ARO in the controller 
circuit. 

(d) Operates relay BB. 

(e) With option N, operates relay LCO to 
open leads FFA and FP'B to prevent the 
false flashing of the SL lamp in the 
attendant console associated with an 
attendant trunk. 

) 

) 
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~L--Ab•ndQned Call 

15.0• Relays ACA and ACB operated in the 
marker release relays DCKA and DCKB which in 
turn operate relays RIA, RLB, RLAA, RLAB, 
RLBA, and R~B in the marker. 

15.05 Operation of the marker relays 
stops marker timinq and releases the marker. 

15.06 Controller relay ARO operated: 

(a) Locks to qround under control of 
relays CA and AC in the central off ice 
trunk. 

(b) Plashes the red lamp associated with 
the central office trunk at 120 ipm 
and also applies continuous rinqing to 
the attendant. 

(c) Prevents relay MCA and controller 
relay STO frOlll reoperating. 

15.07 Relay BB operated operates relay 
DLB via the timer which releases relays BB 
and MCB and operates relay DLBA. 

15.08 Relay DLBA operated releases relays 
HM, RD, and '1'LA in the central office trunk 
and THM-- in the marker circuit, restoring 
the central office trunk to normal as it was 
before station c flashed for dial tone. 

15.09 When the attendant answers the 
recall by operatinq the pickup key, central 
offi~e trunk relay AC operates and releases 
controller relay ARO which in turn silences 
the audible signal and transfers the red lamp 
from 120 ipm to steady. At this time, 
station c, party A, and the attendant are 
autually connected through the transfer ·trunk 
and the central office trunk and may talk to 
each other. 

16.01 When station c dials 9, it receives 
120-ipm tone as an indication that the call 
will not be completed. 

16.02 When station c dials 9, the reqis­
ter and marker function in a normal manner 
for connecting a dial 9 call. When marker 
relay TKB9 operates, it operates relay DC9 
via contacts of relay MCA. 

16.03 Relay DC9 operated: 

(a) Locks to ground under control of relay 
MCA. 

(bl Operates relay ocu. 
(C) Operates relays ACA and ACB in the 

lllllrker which in turn release the 
marker. 

16.0• Relay DC9A operated: 

(a) Prevents controller relay STO from 
reoperatinq. 

(b) Prepares an operating path for relay 
BB under control of relay CA. 

(C) Provides 120-ipm tone to station c. 

(d) Locks to ground under control of relay 
DLBA. 

16.05 If the station c party has dialed 9 
and has received 120-ipm tone, the call may 
be released and the party may return to party 
A by flashinq the switchhook. 

16.06 When station c operates the switch­
hook momentarily, relay c releases momentari­
ly which in turn releases relay CA. Relay CA 
released operates relay BB via the contacts 
of relay DC9A. 

16.07 Relay BB operated operates relay 
DLB via the timer which releases relays BB 
and MCB and operates relay DLBA. 

16.08 Relay DLBA operated releases relays 
HM and HD in the central office trunk and 
THM-- in the marker circuit, restoring the 
central office trunk to normal as it was 
before station c flashed for dial tone. 

17.01 Station c may add a tie trunk with 
reverse battery supervision to the central 
office trunk through the transfer trunk. 

17.02 When station c dials a tie trunk 
number (eq, 86) the register and marker 
function to connect the central off ice trunk 
to a tie trunk. central office trunk relay P 
operates, operating relay *= in the central 
office trunk and relay MCA. 

17.03 The marker, when connected, 
operates relay TT in the central off ice trunk 
and relay T'l'A in the transfer trunk, perform­
ing the following functions: 

(a) Prevents relay MCA and controller 
· relay STO from reoperating when relay 

MCB releases. 

(b) Releases relay MCB. 

(c) Prepares an operating path for relay 
RLDT under control of relay PA. 

(d) Locks to growu1 under control of 
relays DLBA and STC. 

(e) Prepares an operating path for relay 
PA~ 

SECTION II Paqe g 
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17. OIJ When the marker completes the ca 11 
t:> the tie trunk it releases, releasi nq re t.'ly 
P in the central office trunk. At this time 
station c hears dial tone from the distant 
PBX. Station c may now dial the number of 
the station at the distant PBX. 

17.05 If a supervisory signal is received 
from the distant PBX indicating that the 
called station is busy or does not answer, 
station c may cancel the call and return to 
party A. 

17.06 To cancel the call and return to 
party A, station c flashes the switchhook. 

17.07 When station c depresses the 
switchhook, relay c releases which in turn 
releases relay CA. Relay CA relea$ed 
ooerates relay RLDT through the normal con­
tacts of relays PA and TTA. 

17.08 Relay RLDT operated operates relay 
DLBA which does the followinq: 

(a) Releases relays DC9A, RLBY, and TTA. 

(b) Releases relays HM, RT, TLA, and TT in 
the central office trunk and THM-- in 
the marker circuit, restoring the 
central office trunk to normal as it 
was before station c flashed for dial 
tone. 

17.09 At this time, station. c is con­
nected to party A through the central off ice 
trunk and transfer trunk circuit. Also. the 
dial pulse register is cleared and made 
available for subsequent calls. 

17.10 When the distant station answers, 
revs1·se battery supervision provided by the 
trunl<: operates relay P in the central office 
trunk which in turn operates relay RT in the 
cen~ral office trunk. 

17.11 Relay RT operated in the central 
office trunk operates relay PA through ther­
mistor PA performinq the fo~lowing: 

{a) Prevents relay RLDT from operating 
when relay TTA operates. 

(b) Provides a parallel holding path for 
relay P in the central office trunk. 

17.12 station c can call in party A by 
flashing the switchhook. switchhook flashes 
at the distant PBX station will have no 
effect unless station c has hung up. 

17.13 The 
the attendant 
'Ibis type of 
attendant. 

· 10 SECTION II 

distant PBX party may recall 
by flashinq the svitchhook. 
recall must be handled by the 

1~L--TB~~~[tB_TBQ~K§_~2§X 

18.01 If both transfer trunk circuits are 
busy and another station requests transfer 
the cQll is routed to the attendant. 

18.02 Relay GP operated in the controller 
circuit operates controller relay ATB which 
in turn operates relay AR, performing the 
following fur.ctions: 

(a) L~cks to ground under control of the 
central offic~ trunk. 

(b) Flashes the red central office trunk 
lamp in the attendant console at 120 
ipm. 

{C) 

(1) 

Applies continuous ringing to the 
attendant. 

Releases controller rel~y TPO which in 
turn releases relays GP and ATB also 
in the controller. 

12L __ Ql§QQ~~!§ 

~L--~f t~~-Q~ling_~~r2_§tati2n_R..Qi~£2nn~~!§ 
B~t2r~_a!t~n~~nt-~n§~[~ 

19.01 If station B hangs up before the 
attendant answers, the central office trunk 
releases an1 the signals at the attendant 
console disappear. 

19.02 Station c releases from the connec­
tion when hung up. This also releases the 
transfer trunk and makes it available for 
subsequent requests for transfer. When sta­
tion c hangs up. relay C releases which in 
turn releases relay CA. Relay CA releasing 
operates relay DLC via the timer. 

19.03 Relay OLC operated: 

(a) Locks to ground under control of relay 
&a. 

(b) supplies an alternate holding path for 
the relays in the central office 
trunk. 

(C) Prevents marker relay TR1 from operat-
ing when relay HM releases. 

(d) Releases relay CB. 

19.0U Relay CB 
STC and STB. When 
releases relay MOB. 
fer trunk circuit 
relays TOA and TRO. 

releasing releases relays 
relay STE releases, it 
This releases the trans­
and releases controller 

~L--~tati2n_~-H~ng§_QQ~f t~_§tl!i2J:L£_!1!§ 
AD!l!~r~IL.!~~6!l 

19.05 When station c has answered station 
B may release from the connection by hanqinq 
up either before or after party A has been 
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called in. When station B releases, it frees 
the central off ice line end making it avail­
able for subsequent transfers. 

19.06 
released 
Relay BA 
timer. 

When station B hanqs up, relay B is 
which in turn releases rP~<":· ~A. 

released operates relay l'\T,1": ·-· ,_.,, ':he 

19.07 Relay 
BB and MCB and 
DLBA. 

DLB operated ·::-:le<U•--~ 
operates slow· ·-" :' ;;, ... 

19.08 Relay DLBA operated: 

(a) Releases relays DC9A and RLBY. 

, .. 

l · ,.ays 
relay 

(b} Release' relays RM, RT, and TLA in the 
central office trunk circuit and TRM-­
in the marker circuit, restoring the 
central office trunk to normal as it 
was after the attendant answered the 
incoming call from party A. 

19.09 If station c hangs up before the 
attendant answers, relay CA is released which 
in turn operates relay DLC via the timer. 
This causes the transfer trunk to release and 
makes it available for subsequent requests 
for transfer. 

19.10 Relay DLC operated locks to ground 
under control of relay BB and releases relay 
CB. 

19.11 Relay CB releasing releases relays 
STC and STB. When relay STB releases, it 
releaf.-e!!I relay MCB. This releases the trans­
fer trunk circuit and releases relays TOA and 
TRO in the controller circuit. 

1QL--l~IQIL_Q[_HAI!;l_ll2§I_Al12..B2§I_Q~El!AI 
aBt2II 

a._ __ l21Al...%ransfe~_tDant-i~~l 

20.01 With the dial transfer key (DLTR 
key) normal in the make busy and busy display 
circuit, the station dial transfer trunk and 
controller circuits will function as 
described previously. However, the ground 
placed on lead RM by the marker to operate 
both relay HM in the transfer trunk and trunk 
hold maqnet THM9- in the controller will also 
liqht the dial transfer trunk busy lamp (DLTR 

lamp) in the make busy and 
circuit. The lighting of lamp 
that the transfer trunk has 
through normal operations. 

busy disple~:" 
DLTR indic"v H! 
been mad<:> :-,,_,'.•!' 

20.02 If it is desired to make a dial 
transfer trunk busy, the associated DLTR key 
in the make busy and busy display circuit is 
operated. Key DLTR operated will operate the 
associated MBT relay in the station dial 
transfer trunk circuit. Relay MBT operated: 

(a) Opens lead RMPA in the transfer trunk 
circuit if transfer trunk 0 is being 
made busy or HMPB if transfer trunk 1 
is being made busy. 

(b) connects lead GP or ATB through con­
tacts of relays MBT and HM to lead TC 
in the transfer trunk circuit. 

(C} Opens lead HM from the make busy and 
busy display circuit to the dial 
transfer trunk circuit. 

(d) Grounds lead RM toward the make busy 
and busy display circuit to light lamp 
OLTR. 

20.03 The lighting of lamp OLTR indicates 
that the dial transfer trunk has been made 
busy. The opening of lead RMPA or HMPB 
prevents the use of the associated transfer 
trunk circuit. The connecting of lead GP or 
ATB to lead TC directs subsequent requests 
for transfer to the other transfer trunk 
circuit. 

20.04 If both transfer trunk circuits are 
made busy, any subsequent request for trans­
fer by a PBX station will be routed to the 
attendant. 

21.01 Option N opens leads PPA and FPB 
toward the attendant trunks to prevent the 
false flashing of the SL lamp in the atten­
dant console associated with an attendant 
trlltlk when a station dials 0 to call the 
attendant. 

21.02 Option R relocates relay P from the 
rinq side of the circuit to prevent an 
unbalanced condition that might result in hum 
or other unwanted noise. 

' 
- SECTION II Paqe 11 
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~~TIQt:LII~~~lll:H~E-Qaia 

1... __ ~G LIMIT§ 

LINES AND TRONXS 

1.01 The maximum external loop resistance 
is 1500 ohms. The minimum insulation resis­
tance is 10,000 ohms. 

VOLTAGE LIMITS 

1 • 02 tfinirlu 

B, BA, BB 

BY 

C, CA, CB 

cro 

crz 

DBO 

DB9 

DB9A 

DC'O 

DC9 

DC9A 

DLl' 

DLBA 

DLC 

LCO 

MBT 

MCI'. 

MCB 

p 

RLBY 

RLDT 

-52 volts 

Supervisory Relays (Station B) 

Busy 

supervisory Relays (Station C) 

Cllt-Throuqh Destination 

Sequence Circuit 

Station B Dials Zero 

Station B Dials Nine 

Station B Dials Nine Auxiliary 

station c Dials Zero 

Station C Dials Nine 

Station c Dials Nine l'.uxiliar,. 

Delay s'tatlon B 

Delay Station B Auxiliary 

Delay Station C 

Hold Magnet 

Lamp Cutoff 

Make Busy Trunk 

Marker connect 

Marker Connect l'.uxiliary 

Marker connect to B 

Polarized 

Polarized Auxiliary 

Release Busy condition 

Release Dial Tone 

RLS Release Transfer Trunk 

RS Ring Start 

RT Ring Trip 

SL Sleeve 

STB Station Transfer B 

STC Station Transfer c 

TT Tie Trunk 

T'l'A Tie Trunk Auxiliary 

T'1'P' Tie Trunk Flashinq 

TTR Tie Trunk Release 

w Sequence Circuit 

3.01 To provide means which permit a PBX 
station. oriqinally connected to an outside 
party through a central office trunk, to 
transfer tt.::: outside party to another PBX 
station witJlout the assistance of the 
attendant. 

• 3.02 To disconnect any station from the 
transfer trunk after the transfer has taken 
place. 

3.03 To return a transfer station to the 
attendant through the central office trunk 
without going through an attendant trunk. 

3.04 To return 120-ipm tone if any sta­
tion involved in a transfer attempts to add a 
central off ice trunk by dial 9 procedure. 

3.05 To release the transfer trunk or 
part of the transfer trunk and part of the 
central office trunk from a partially com- -"-., 
pleted call if the switchhook is flashed at 
any time prior to answer by the called 
station. 

3.06 To provide for operation of the 
trunk with the traffic measurement system No. 
11' remote scanner. 

3.07 To provide for a dial transfer trunk 
busy indication to the make busy and busy 
display circuit. 

3.08 To provide for being made busy by 
the make busy and busy display circuit. 

•.01 When this circuit is listed on a 
keysheet, the information thereon is to be 
foll owe~. 

•.02 This circuit is connected to the 
following circuits which are part of the 756.t. 
PBX system: 

S!C"TIO!f III Page 1 

... 
'!. 
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(al Line. Link, 1t.nd Marker circuit 
SD-657' 1•11. 

(b) :(inging Circuit SD-81288-01 and Power 
supply Circuit SD-81326-01. or Power 
supply Circuit sD-81577-01 alone. or 
?ower Supply Circuit SD-81600-01 
alone. 

(cl Tie Trunk Circuit 
switching action). 

SD-65535-01 (by 

(d) Controller Circuit. Dial Transfer Sta­
tion controlled - SD-66,09-01. 

(e) Make Busy and Busy Display Circuit -
S0-5!029-01. 

(fl Relay Tlme Delay circuit - S0-99361-01 
(Option W). 

(qi Relay Time Delay Circuit - SD-66793-01 
(Option X). 

(h) Traffic Measurement System No. 1A 
Remote Scanner and Encoder Circuit. 
Portable Type - S0-38200-01. 

•.03 'l'hls circuit also includes two plUCJ­
ln timlnq circuit•. SD-66793-01. 

5.01 An operated fuse supplying the sta­
tion dial transfer trunk circuit with add-on 
conference results in visual and audible 
siqnals at the at~endant poeition and in the 
alarm. transfer. and test circuit. Also. if 

., .. alarm sending is provided, a major alarm ls 
transmitted to the plant service center. 

5.02 Replacing the operated fuse silences 
the audible alarm and extinguishes the alarm· 
lami>11. 

2 · SICTION III 

6.01 The dial transfer trunk circuit, 
station controlled, shall be capable of per­
forming all of the functions given in this 
circuit description. The relays with which 
it is equipped shall meet all requirements of 
the Circuit Requirements table. 

7.01 When the make busy and busy display 
circuit is not provided, the station dial 
transfer trunk circuit. with add-on con­
ference, may be taken out of service by the 
following procedures in sequence: 

(a) Determine that the circuit ls not in 
use by observing that all relays are 
released. 

(bl Block relay STB released. 

(c) Remove all battery supply fuses. 

(d) Block relay HM operated. 

7.02 When the make busy and busy display 
circuit ls provided, the station dial trans­
fer trunk circuit 11..1y be taken out of service 
by the following pr~ edure in sequence: 

(a) Determine that the circuit ls not in 
use by observing that the dial trans­
fer trunk busy lamp (DLTR lamp) in the 
make busy and busy display circuit is 
not lighted. 

(bl operate key DLTR in the make buey and 
busy display circuit. 
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B.1 ~~ 

LCO Relay, 1/2AK•, 
Spare with Option w, 
App Fiq. 1, Option N 

c Diode, ••6F, App Fig. 1, 
Option R 

o. 1 Relay LCO is added to the Apparatus 
Index. 

D.2 Leads FFA and FFB are added to the 
Lead Index for the attendant trunk. 

D.3 options N, R, and s are added to the 
Option Index. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 3221-WVS-RGP 

0.4 Option N is added as standard to open 
leads FFA and FFB to prevent flashing the 
attendant trunk SL lamp falsely when a sta­
tion dials 0 to call the attendant. 

D.5 Option s is designated and rated Mfr 
Disc. 

o.6 Option R is added as Standard. 

D.7 Circuit Note 104 is 
reflect Issue 9D. 

revised to 

D.8 Circuit Note 105 and Information Note 
305 are added. 

0.9 Sequence Charts SC9 and SC21 are 
revised to show options to relay LCO. 

D.10 CAD Fig. 1 is revised to add leads 
FF, FFA, and FFB. 

0.11 The Diode Index is corrected to add 
diode c. 

81Cl'IOR IV 
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CllCV?T JSSCRIPTION 

CHANG IS 

POWER SYSTEMS 
POWBJ\'SUPPLY CIRCUIT 

POR 756A PBX 
WITH BATTERY RESERVE 

J86464 

!,; Changed and Added Functions 

CD-81326-02 
ISSUB 2D 

APPBNDIX lB 
DWO ISSUE 6B 

A.l Added batter)' reserve arrangement (App Fig. 7) 
to supply +lOV tor DSS and busy lamps. 

A.2 Added batte?'l' reserve arrangement (App Fig. 8) 
to supply +48V tor direct station selection. 

B. Changes in Apparatus 

Added 

App Pig. 7 

App Pig. 8 

D. Description:of Changes 

D.l In FSl added App Fig. 7 and 8 

J).2 In PSl designated wiring option "T". 

D.3 Changed circuit notes 102 and 103 to include 
intonnation on D.1 and D.2. 

D.4 Added App Pig. 7 and 8 to sheet 4. 

P. Changes in Description of Operation 

In SECTION II: · 

P.l 
. . :1' ·- . . . . ~ 

Change 1.02 to read "Positive 48V de is provided 
trom the ·output of the J87230B, de to de con­
verter." 

Printed in U.S.A. Page l 
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P.2 Change 1.04 to read "Positive lOV de is provided 
rrom the output or the J87225A. de to de con­
verter." 

•.3 Change 1.08 to read "---- is covered b7 tuaea 
fl through PlO." 

In SECTION III: 

P.4 Change 1.01 to read " AC Input 
105 to 129 volts. 6o Hz :t~" 

•.5 Change 1.02 (b) to read 

"(b) +48 40 52.6 O to 1.5 
Noise max. 56 dBm C-Meaaage 

Bridge Conn." 

f .6 Add the following to 1.02 

"(c) +10 9 11 0 to 3 

Noise max, 150 millivolts, peak to peak." 

r.7 Delete 1.03. 

r.8 Change 3.01 (c) to read "Provide 10 volts de 
tor lamps in sets." 

BILL TELEPHONE LABORATORIES. INCORPORATED 

DBPl' 4257-RRG 
WBCo DEPT 8143-JRP-B'l' 

.... 2 
2 Pac•• .. 

. l ' I 

-----------
.:-.. 

' j 
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CIRCUIT DESCRIPTION ·CD-81326-02 
. ISSUE 2D 

DWO ISSUE SD . 

POWER SYSTEMS 
POWER SUPPLY CIRCUIT 

JOR 756A PBX 
WITH BA'l"l'ERI RESERVI 

J861161t 

SECTION I - GENERAL DESCRIPTION 

l. PURPOSE OP CIRCUIT 

1.01 To provide power supplies tor 756A PBX 
systems ~1th battery reserve. 

SECTION II - DETAILED DESCRIPTION 

l. INPUT AND OUTPUT VOLTAGES 

1.01 105 to 129 volts commercial ac power is 
supplied from a nearby outlet through 

the plug, cord and line awitch to the input 
distribution point, TSl, to provide power tor 
the J872llA rectifier which furnishes nega­
tive 48V de power to tloat the batteries. 

1.02 Positive 48-volt de is provided trom 
the output or the Tl transtol'lller recti­

fied with a 426A diode, CRl, and filtered with 
Cl and C2 capacitor•, 2000 microtarads, to 
reduce output noiae. 

l.03 An applique, "X" option, 1a pro•1ded to 
add O to 96 volt• output ha•ing a low 

ripple content. 

1.011 10 volts 60 Hz is obtained troa a tap 
on the secondary winding or the Tl 

transformer. To maintain the outputs or the 
Tl tranatoZ'lller within working· limits, the 
input winding is equipped with taps tor nor­
mal 111-, 117-, or 123-•olt service. 

1.05 Ringing is supplied by the J8611611H 
transistorized ringing generator which 

has the audible ringing tone superiaposed on 
the 20 hertz output. 

1.06 Low tone is supplied by the J86,6llO 
transistorized tone generator which 

provides an output or 600 Hz modulated at 
120 Hz. The LTl output is approximately 2 
volts and is interrupted at 60 IPM I 120 IPM 
to provide buay tones. 

1.07 TOUCH-TONE® dial tone is provided by 
the 11011.C tone generator. The T'l'l out­

put is approximately 1.75 volts tor dial 
tone. 

1.08 Distribution tusing tor this circuit 
and connecting circuits is covered by 

tueea Pl through P7 • 

2. INTERRUPTER AND 60 HERTZ INVERTER 

2.01 A small 10-volt ac motor in the inter-
rupter (INT) drives a aeries or cams 

through a gear arrangement. The rotating 
cams open and close contacts to provide var­
ious timing pulses as shown in Table A. 

2.02 The 10 volts ac tor the interrupter 
motor is provided by the 60 hertz ac 

inverter, the output or which is coupled by 
the T2 transformer to the interrupter motor. 
A typical halt-cycle or operation occurs as 
follows: 

(a) Assume Ql transistor has just switched 
on. At this instant the difference 

between the supply voltage and the voltage 
drop across R2 (1000) appears across wind­
ing (5-8) ot T2 transformer. The shape ot 
the voltage across winding (5-8) ot T2 
transformer is rectangular because C3 ca­
pac1 tor provides a low impedance source or 
voltage tor the inverter circuit. The col-
1.ector current or Ql tranaistor will in­
crease exponentially with time as a conse­
quence ot the applied rectangular voltage 
and the prilll&J'J inductance ot T2 tranafor-•r. '\ 
(b) Because or transformer action; a volt-

age is induced in winding (9-12) or T2 
·tranatormer. This induced voltage 1• or 
such a polarit7 and .-snitude as to provide 
a torward-bias voltate across feedback net­
work Rl, R-, R5B, that ma1nta1na Ql tran­
aiator saturated. Because Ql transistor is 
saturated, feedback network R2, R3, RSA 
has ver"f little voltage acroH · 1t. Thia 
voltage is 1nsutt1c1ent to turn Q2 tran­
sistor on. As a result, the collector cur­
rent or Q2 trana1ator is a1n1•wa during 
thia part or the c7cle. 

(c) Switching action begins when the in-
. creasing collector curren\ ot Ql 

reache~ a value equal to its base current 
times the transistor current gain, beta. 
At this time Ql transistor coaes out of 
saturation and 1ta collector to emitter 
voltage increases rapidl7. The voltage 
across teedback network R2, R3, RSA in­
creases. Thia increase 1n ~oltage causes 
Q2 transistor to turn on. Because Q2 
transistor ia now saturated, teedback ll#t­
work Rl, Rlf, R5B has verJ little voltage 
across it. As a reault, Ql tranaiator ia 
held ott. 

Printed 1n U.S.A. Page 1 
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(d) The ganged potentiometers, R5A and R5B, 
,provide a meana to adjust the frequency 

and compensate for manufacturing variation 
or inductance in both the transformer and 
the motor. Diodes CRl and CR2 insure that 
the maximum voltage across any ~ransistor 
cannot exceed twice the voltage across C3 
by providing a return path rcr the lag­
ging current caused by the inductance or 
the motor lo•d. The t 1 r, the ·101 t.age 
across e1 ther half of the t1•anefo1'111er 
primary winding is rei.otr1cted to be not 
p-eater than the voltagll! &ciroaa c~. 

SECTION III - REFERENCE DATA 

l. WORKING LIMITS 

l.01 AC Input 

105 to 129 volte, 60 Hz 

1.02 DC Output 

Y2.!!.!. !!!!.:. !!!.!.· 
(a) -118 45 52.6 0 

' Noise max. 39 dBrn· C-Meaaage 
Connection 

(b) +118 110 60 

~ 

to 11 

Bridge 

0.1 
Noiae max. 52 dBm C-Meaaage Bridge 

· Connection 

1.03 AC Output 

~ M!!'l· !!!.!.· 
:tlO, 8 11 
60 Hz 

1.011 Ringing Output 

20 hertz, 65 to 90 volt• 

1.05 Busy Tone Output 

LTl 2.0 volts 

1.06 TOUCH-TONE Dial Tone Output 

TTl 1.75 Volta 

2. FUNCTIONAL DESIGNATIONS 

None 

3. FUNCTIONS 

~ 

2.1 

3.01 This power supply circuit is deaigned 
to perform the following functions: 

(a) To provide negative 48 volte de tor 
relay and talking power. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 51117-RRO 
WECo 8143-EAD-TRC-EAP 
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(b) Provide positive 118 volts de for direct 
station selection. 

(c) Provide 10 volts ac for lamps in sets. 
(d) Provide low tone for busy tone. 
(e) Provide TOUCH-TONE dial tone. 
(f) Provide audible ringing tone or 1160 Hz 

modulated at 110 Hz superimposed on the 
20 hert.z output. 

(g) Provide machine ringing. 

(h) Provide a1gnall1ng 1nterrupt1ona, 
battery operated 60 hertz inverter to 

power the interrupter. 

(i) Provide negative 96 volts de for oper­
ation or the "Make Busy and Busy Dis­

play" teat feature. 

II. CONNECTING CIRCUITS 

-.01 When this circuit is listed on a key 
'aheet the information thereon ia to be 

rollowed. 

lf.02 Thia circuit will function with the 
1'ollowing PBX ayatem circuita. 

(a) Alarm, Transfer and Teat Circuit -
SD-66796-01 

(b) 756 PBX CAD - SD-65746-01 

. (c) Two-way Trunk Circuit• to Central 
ortice - SD-65752-01 

(d) Dial Pulse Register Circuit -
SD-657112-01. 

(e) -96 Volt DC Applique Circuit -
SD-81920-01 

SECTION IV - REASON POR REISSUE 

B. Changes in Apparatus 

B.l Removed 

KS-15886,LllllD Battery. APP Pig. 6 

D. Description ot Changes 

D.l The KS-15886,Ll41D lead-calcium batter-
iea were expected to have a lite time 

of double that ot the KS-5361 lead-antimony 
batteries. However, recent studies indicate 
that their normal lire is identical. 

Since the KS-15886 batteries coat more 
than KS~5361 cells with no important advan­
tages, the use ot them haa been rated "M1'r 
Diac." 

TCI Library  www.telephonecollectors.info 
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CIRCUIT DBSCRIPTION 
POWBR DIVELOPMBN'l' DBPARTMBNT 

c.D-81328-01 
Issue 5-D 

Dwg. las. 5-D 

POWER SYSTEMS 
SIGNALING CIRCUIT 

TRAHSISTOR LOW ·TONE SUPPLY 
756A PBX 

J864646 

CHANG.ES 

B. CHANG.ES IN APPARATUS 

B.l In CADl under Transformers the 5~0A 
output transformers (Tl • T2) "Z op­

tion, have been replaced by the 53oc output 
transformers "Y" option. 

All other headings under Changes, no change. 

l . PURPOSE OF CIRCUIT. 

1.1 To provide low tone signals for dial 
tone and busy tone as required by the 

756A PBX. 

2. WORXING LIJIITS 

2.1 0.5 Volts ac for J>ial Tone 
2.0 Volte ac tor Busy Tone 
45-52 Volts de 

3. P'UNCTIONS 

3.1 To provide low tone, tor dial tone, 
at the voltage required by the 756A 

PBX. 

3.2 To provide low tone, tor busy tone, 
at the voltage required by the 756A 

PBX. 

4. CONNBCTlNG CIRCUITS 

This circuit was originally designed 
to connect to the following circuit. 

4.1 Transistor Transfer• Alarm Circuit -
sD-81331-01. · 

.DISORIPTION OP OPBRATION 

5. ODllRAL 

5.1 Oscillators 

The oscillator• tor the 600 cps and 
120 cps are L-C tuned Colpitts type ua1ng 
a single pnp Junction transistor per 
oac1llator. The transistors are connected 
in the common collector configuration. 
Peedbaok is taken from the .emitter through 
the ADJ 6Qo... (or ADJ 12°"') p~tentioaeter to 
the Junction of capacitors Cl • C2 (or C3 
• 04). The oscillator outputs are taken 
throU&h tranatoraera Tl and T2. 

5.2 The modulator is a shunt diode bridge 
type with the diodes switching at the 

120 cps rate. The output of the modulator 
is a ~ble s1deban~ ~~itude mod\llated 
signal, with the 6oO cp• aa·carr1er and the 
120 cps aa the modulating frequency. This 
is the actual low tone aignal. 

5,3 The output amplifiers are common emit-
ter type using a single pnp Jupction 

transistor each. Re81stor·ill ·in series 
with the base of the transistor of LTl 
provides the correct signal input to the 
amplifier to provide 2 volts output for 
busy tone. Similarly, r~istor R5 provides 
the correct signal input tor LT2 to provide 
0.5 volt output for dial tone. 

5.4 AdJuatments 

Only two adjustments are provided in 
this circuit. These are the ADJ 6Qo... and 
the ADJ 120... potentiometera. The potenti­
ometers are first turned completely counter­
clockw1 ae. A high impedance ac voltmeter 
ia connected in turn acroaa the primaries 
ot Tl • T2. A KS-14510,Ll Volt-Ohm­
M1111anneter, or equivalent, is satiafac­
tory for the voltage meaaur-nts. The 
voltmeter leada are connected t~ AOR • C4L 
for Tl and to .B6R & C4L tor '!""· • Then, 
atarting with the 6Qo... oao1.· ~-tor each 
potentiometer is slowly turned clockwise 
until the voltmeter reaches a peak. Ini­
tially the 6oo... output will peak at 5 volts. 
and the 120... output will peak at 4.5 volts. 
After the 120... potentiometer baa been 
adjusted it ~111 be tourid that the 60o... 
output now peaks at about 4.5 volts also. 
the correct adJustment ia at this peak in 
output and provides a maxilllUlll undiatorted 
oscillator output with the correct 
modulation percentage and with no drift 
between the two trequ.enoiea in the modulated 
aisnal. Theae adJuatJMtnta may require 
resetting it the oacillator printed wire 
boarda are changed. 

Connect the voltmeter to terminal• 2 
• 3 on the LT T. S • Thia voltage read on 
the 3V ac scale,. ahould be in the range 0.4 
to 0.65 volte. Then connect the voltmeter 
to terminals 2 • 4 on the LT T.S. Thia 
voltage should be in the range 1.6 to 2.0 
volts. 

For all or the above adjustments the 
applied voltage aho\lld be 52V 4c. 

.... 1 
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5,5 The networks shown in PS2, PS3 and 
PS4 conaiat or the tranaiators and 

other small compoenents such as resistors, 
diodes and capacitors. These networks are 
mounted on 1-1/2 by 4 lnch printed w1re 
boards and may easily be replaced in case 
of failure of transistors or other compo­
nents. Both the printed wire boards and 
their reapect1ve connectors are keyed so 

BELL TELEPHONE LABORATORIIS, INCORPORATED 

DBl'T. 5152-JWO-HHS-Bl 

.... a 
2 Pape 

that only the correct board can be 1naerted 
in each socket. 

• 
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CIRCUIT DESC li I PT ION CD-81329-01 
ISSUE 7D 

DWG ISSUE 7D 

POWER SYSTEMS 
RINGING CIRCUIT 

TRANSISTOR 20- SUPPLY 
756A PBX & 800A PBX 

J86464H 

SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

1.01 To provide 20 Hz ringing current with 
audible tone, as required by the 756A 

PBX and 800A PBX. 

2. JENERAL DESCRIPTION 

2.01 A 20 Hz Colpitts oscillator provides a 
signal to drive the preamplifier. The 

output of the preamplifier provides suffi­
cient power to drive the output stage. The 
square wave output signal is filtered to pro­
vide a sine wave. Harmonics from the square 
wave are fed around the filter to add audible 
ringing tone. 

SECTION II - DETAILED DESCRIPTION 

l. CSCILLATOR 

1.01 The 20 Hz oscillator consists of the 
network shown in FS2 and Cl and C2 ca­

pac 1 tors, Ll inductor, and Rl potentiometer 
~~ FSl. It is an L-C tuned Colpitts type 
:rncillator errploying a single pnp junction 
transistor connected in the common collector 
configuration. Feedback is taken from the 
e-:-.itter through the ADJ 20""{ FSl) potentio­
meter to the junction of Cl and C2 capacitors 
'.FSl) of the tuned network. The oscillator 
output is taken from the emitter through C2 
c apac 1 tor 1 FS2) . 

2. DRIVER AMPLIFIER 

2.01 The driver amplifier consists of the 
network shown in FS3, Tl transformer 

ir. FS~ and, AMP l shown in FS4. This ampli­
fier is a conventional common emitter type 
using a pnp j~nction power transistor. The 
Rl resistor IFS3) is a voltage dropping re­
sistor tc drop ~2 volts de down to about 12 
volts for the oscillator and driver amplifier. 
The Cl capacitor (FS3) is a power supply by­
pass capacitor. 

3. C'J'I'PUT STAGE 

3.01 T~e output stage consists of C3 and C4 
capacitors, R3 and R4 resistors and T2 

trar.sf;:;rmer shJwn in ?Sl, and AMP 2 and AMP 3 
s~~wn 1~ FS4, This stage is a pushpull am­
pl1'.'1er ..i~t!1 the :ran::ist:.rs operating as 
s~1tc~e . ~hat is, they are driven alter­
~ately nto sa:~ratlon anj to cutoff by the 
2J Hz s gnal from t~e driver amplifier. 

Thus the output from this stage is a 20 Hz 
square wave. C3 and C4 capacitors (FSl) and 
their respective bleeder resistors R3 and R4, 
(FSl) form a voltage divider to make effi­
cient use of the available 52-volt de supply 
without exceeding the transistor voltage 
rating. One capacitor is connected in se­
ries with the emitter-collector circuit of 
each transistor. Thus, since the applied 
voltage divides equally, one half of this 
voltage is applied to each transistor. The 
high value of the capacitance (lOOOµF) sus­
tains the de voltage during the interval 
that the transistor is cut off, The R2 re­
sistor (FSl) is a series resistor used to 
drip 52 volts down to 40 volts so that no 
more than 20 volts is applied to each trans­
istor when "Z" option is provided. When "Y" 
option is provided R2 resistor serves as a 
voltage adjustment. The "TR2" lead con­
nected to T2 transformer secondary (FSl) 
supplies a 12.5-volt signal for the trans­
fer and alarm circuit. 

4. LOW-PASS FILTER 

4.01 A conventional low-pass filter made up 
of L2 inductor and C5 capacitor (FSl) 

is used to attenuate the higher harmonics of 
the square wave and thus convert it to a 
sine wave. The filter cutoff frequency is 
set at about 40 Hz. 

5. AUDIBLE TONE NETWORK 

5.01 The audible tone network consists of 
two tuned L-C circuits. A series L-C 

circuit, tuned to about 420 Hz, made up of 
L3 inductor and C6 capacitor picks off higher 
harmonics ahead of the low-pass filter, 
This signal is fed to a parallel L-C circuit, 
also tuned to 420 Hz, made up of L4 inductor 
and C7 capacitor. The parallel circuit is 
shock excited, by the applied signal, at a 
40 Hz rate with an excitation frequency of 
about 420 Hz. The resulting waveform is 
approximately 420 Hz double-sideband ampli­
tude modulated with 40 Hz. The 40 Hz is not 
sinusoidal. This modulated signal is the 
actual audible tone, and since it is in se­
ries with the generator output it is super­
imposed on the 20 Hz as required. 

6. ADJUSTMENTS 

E.Ol 1'wo adjustments are provided in this 
circuit. These are the ADJ 20-and the 

R2 potentiometers (FSl). With no battery ap­
plied to the generator, set R2 so that there 

Page 1 
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is 70 ohms in the circuit when "z" option ls 
provided and zero ohms when "Y" option ls 
provided. Apply 52 volts de to the circuit. 
Turn the ADJ 20- potentiometer completely 
counterclockwise and then slowly turn it 
clockwise until an ac voltmeter connected 
across the generator output reaches a peak. 
This will be at about 90 volts. A KS-14510, 
Ll Volt-Ohm-Milllameter, or equivalent is 
satisfactory for the voltage and resistance 
measurements. With these adjustments there 
will be approximately 38 volts de across C3 
to C4 capacitors (FSl) when "Z" option ls 
provjded and 52 volts when "Y" option ls pro­
vided, If the output voltage ls higher than 
90 volts increase the resistance of R2 (FSl) 
until the output voltage drops to the correct 
value, If the output voltage ls too low the 
r<·:11stance of R2 may be reduced to increase 
t :? generator output voltage. If the c!r­
Cv.it cannot be adjusted to provide 90 volts 
for "Y" option with zero ohms in R2 resistor 
the lead connected to terminal 3 on T2 trans­
former can be moved to terminal 2 and the re­
sistance in R2 resistor increased so that 90 
volts is obtained. The adjustment of R2 must 
be made when the generator ls first installed. 

.It should not be necessary to change this ad­
justment. It may be necessary to readjust 
the ADJ20- potentiometer when networks 
(printed wire boards) are changed, 

6,02 The networks shown in FS2 and PS3 are 
mounted on 1-1/2 by 4-inch printed wire 

boards and so may easily be replaced in case 
of failure of the transistors or other small 
components, Both the printed wire boards and 
their respective connectors are keyed so that 
only the correct board can be inserted in 
each socket. 

6.03 The amplifiers shown in FS4 are pnp 
power transistors mounted on a heat 

sink. The entire assembly can be replaced 
with only a screw driver. 

Caution: Disconnect the battery supply 
before removing or inserting any of the 
networks rinted wire boards or am 11-
fiers transistor heat sink assemblies • 
All continuity tests on the networks or 
on the circuit when the networks and am­
plifiers are in place should be made 
with an ohmmeter. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5144-JWO-JJS-EAF 
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SECTION III - REFERENCE DATA 

l. WORKING LIMITS 

1,01 65-90 volts ac 
45-52 volts de 

2. FUNCTIONAL DESIGNATIONS 

2.01 None 

3 . FUNCTIONS 

3,01 To provide 20 Hz ringing current at 
the voltage required by the 756A PBX 

and 800A PBX. 

3.02 To provide audible tone superimposed 
on the 20 Hz at the level required by 

the 756A PBX, and 800A PBX. 

4. CONNECTING CIRCUITS 

4.0l This circuit was originally designed 
to connect to the following circuit: 

SD-81331-01 Transistor Transfer and 
Alarm Circuit 

SD-81971-01 Power Supply Circuit for 
the Battery Reserve 800A PBX 

SECTION IV - REASONS F·vR REISSUE 

A. CHANGED AND ADDED FUNCTIONS 

A.l The 20 Hz output ls shown superimposed 
on the ground for the battery reserve 

version of the 800A PBX. 

D. DESCRIPTION OF CHANGES 

D.l In FSl, reference to note 106 has been 
added. 

D.2 In FSl terminal 7 of transformer T2 is 
shown connected to ground per "W" op-

ti on. 

D.3 '~D 3 is added for 800A PBX application. 

D.4 OTE 203 has been added. 

D.5 ,mTE 106 has been added. 

TCI Library  www.telephonecollectors.info 



CIRCUIT DESCRIPrION 

CHANGES 

POWER SYSTEMS 
REGULATED RECTIFIER 
SEMI-CONDUCTOR TYPE 

48 VOLTS, 11 AMPERES DC 
.115/230 VOLTS, 60 CYCLE AC 

J87211A 

B. Changes in Apparatus 

B.l Superseded 

Dl Diode 
425L 

D2 Diode 
425H 

D. Description of Changes 

CD-81540-01 
ISSUE 6B 

APPDIDIX 5B 
IMG ISSUE 18B 

Superseded By 

Dl Diode 
485L 

D2 Diode 
485H 

D.l The CRl "U" option was changed to include only 
the KS-15989,L9 Diode. 

D.2 The G.E. Co. 2N3656 SCR was designated as an 
"IP" option. 

D.3 Circuit note 108 was removed. 

D.4 Circuit note 109 was added. 

D.5 Circuit.note 104 was changed. 

D.6 The 14 gage wire designation was moved from 
above to below the "H" option. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5147-RRG 
WECo 8143-WLL-TRC-EAF 
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CIRCUIT DESCRIPTION cn-8151io-01 
.ISSUE 6B 

APPENDIX 4D 
DWG ISSUE 17D 

POWER SYSTEMS 
REGULATED RECTIFIER 
SEMICONDUCTOR TYPE 

48 VOLTS 11 AMPERF.S DC 
115/230 VOLTS 60 CYCLE AC 

J87211A 

CHARGES 

B. Changes in Apparatus 

B.l Superseded 

R9 Resistor, 
21.50, KS14603, L3D 

B.2 Ml Meter, KS14784, L4 

D. Description ot Changes 

Superseded By 

R9 Resistor 
l.CX">, KS14603, L3D 

Ml Meter, KS14507, L24 

D.1 The "F" option was addP.d to decrease ~ne series 
gate resistor thereby increasing the available 
gate current to CRl. 

D.2 Circuit Note 108 was added. 

D.3 Circuit Note 104 was changed 

BELL TELEPHONE IABORATORIES, INCORPORATED 

DEPT 5454-RR-CSK-EAF 
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CIRCUIT DESCRIPI'ION 

CHANGES 

POWER SYSTEMS 
REGULATED RECTIFIER 

SEMICONDUCTOR TYPE 
48 VOLTS 11 AMPERES DC 

115/230 VOLTS 60 CYCLES AC 
J87211A 

D. Description of Changes 

CD-81540-01 
ISSUE 6B 

APPENDIX 3D 
DWG ISSUE 16D 

D.l The commercial code for the KS-15989, List 9 
CRl silicon controlled rectifier was furnished. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5454-RR-CSK-EJO' 
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CIRCUIT DESCRIPTION 

CHft.NGES 

POWER SYSTEMS 
REGULATED RECTIFIER 
SEMICONDUCTOR TYPE 

48 VOLTS, 11 AMPERES DC 
115/230 VOLTS, 60 CYCLES AC 

J87211A 

D. Description of Changes 

D.l Circuit Note 107 is added. 

cn-81540-01 
ISSUE 6B 

APPENDIX 2AC 
DWG. ISSUE 15AC 

D.2 The "G" option is required when the rectifier is 
used in the battery reserve power plant of the 2A 

Automatic Call Distributor. This option provides con­
trol circuit voltage directly from the battery instead 
of the rectifier terminals to overcome the blocking 
effect of the power diode in the charge leads of the 2A 
Automatic Call Distributor power plant. 

D.3 The following drawing changes are made "For Record 
OnJ.y" 

(a) "J" option symbol added to Rl4 resistor of Fig. l. 

(b) Transistor leads designations of Ql in Fig. 3 cor­
rected. 

BELL TELEPHONE LABORATORIES, INCORPOR.l\TED 

DEPT 5154-RR-CSK-EAF 
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CIRCUIT DESCRIPTION 

CHANGES 

POWER SYSTEMS 
REGULATED RECTIFIER 
SEMICONDUCTOR TYPE 

48 VOLTS, 11 AMPERES DC 
115/230 VOLTS, 60 CYCLES AC 

J87211A 

B. Changes in Apparatus 

B.l Removi:=d 

CD-81540-01 
ISSUE 6B 

APPENDIX lAR 
DWG ISSUE 14AR 

Ql transistor 30A - Fig. 3, "H" option 

· B. 2 Removed 

Ql transistor 
2N3766 - Fig. 3, 
"G" option 

D3 diode 446A -
Fig. 3, "G" option 

Replaced By 

Ql transistor 2N3766 -
Fig. 3 

D3 diode 446A - Fig. 3 

D. Descrirtion of Circuit Changes 

D.l Tne designation of the 511 ohm resistor in series 
with the "PG" lead was changed from Rl3 to Rl4 

since the Rl3 designation is already used. 

D.2 The battery alarm "J" option and ground alarm 
11 R11 cption features were added to the Feature Or 

Option table in note 102. 

D.3 An undeslgnated capacitor symbol was removed from 
the schematic in Fig. 3. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5154-RS-CSK-EAF 
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CIRCUIT DESCRIPTION cn-815uo-01 
ISSUE 6B 

DWG ISSUE 13:3 

46 -c.z.. :,~. ::._ ~. ~···:_ .~~ 3 .:JC 
115/230 :iVi::~s) _.; .:,r_ ~.:z AC 

;8721.:...:~ 

SEC~ION I - GENERAL DESCRIPTION 

l. PURPOSE OF CIRCUIT 

l.01 This circuit in conjunction with con­
trol regulator circuit SD-81541-01, 

automatically provides de power from an ac 
source, and regulates the load voltage. 

SECTION II - DETAILED DESCRIPTION 

l. GENERAL 

l.Ol This rectifier was developed to be used 
in conjunction with a regulator control 

circuit such as that shown on SD-81541-01. 
An over-all description of the operation of 
this type circuit is given in CD-8151+1-0l. 

1.02 The Tl transformer, CR2 diodes, and Ll 
inductor comprise a full wave recti­

fier. The Ml meter measures the rectifier 
output current and the 15-ampere pole of CBl 
circuit breaker provides output protection. 
The CRl onpn device is a controlled rectifier 
which exhibits thyratron tube-like character­
istics. It has two stable states, an "on 11 

state ;;;.nd an "off" state. In the "on" state, 
the CRl controlled rectifier presents a low 
irur·~dance to current in the forward direc­
tion; in the "off" state, it presents a high 
impedance to forward current flow. A syn­
chronizing signal is fed to the regulator 
over the C lead. Pulses are fed over the B 
and D leads from the regulator circuit syn­
chronized with the ac power service to trig­
ger the controlled rectifier into its "on 11 

condition. At the end of each half cycle, 
CRl is turned 11 off" due to the "flyback" 
action of the Dl diode. From the end of the 
previous half cycle until the CRl controlled 
rectifier is triggered, load current is for­
ced to flow through the Dl flyback diode by 
the action of the Ll inductor. Regulation 
is accomplished by advancing or retarding the 
triggering pulses in the cycle. The voltage 
developed across R3 resistor provides a sig­
nal over the G lead to the regulator for 
current limiting. The REG BAT. and REG GRD 
leads are connected in the discharge circuit 
at the point where voltage regulation is de­
sired, The signal for voltage regulation is 
fed over the E, H, and J leads to the regu­
lator. Power for the regulator is fe~ over 
the.A lead. 

1.03 If either the lead current or the out-
put voltage is too high, C:Sl circuit 

breaker will trip to disconnect the rectifier 
from the. disc!"J'.1.rge circt.:.it and battery, and 
auxiliary contacts on C31 will apply ground 
to the RFA lead when 11R 11 option is used or 
battery through 500-ohm to the PG lead when 
11 J 11 option is used. Pole A of CBl circuit 
breaker regardless of option "x" or 11W11 will 
always remain in the battery lead. Tripping 
on high voltage is controlled by Ql tran­
sistor and associated high voltage detecting 
circuitry. The Q2 transistor provides a 
selective shut down feature, such that if 
rectifiers are operated in parallel, the 
rectifier that is delivering current at high 
voltage, will be shut down perµitting the 
other rectifiers to regulate within proper 
voltage limits. The R2 resistor provides a 
holding current path to keep the controlled 
rectifier in the "on" state at no-load or 
light loads where Ll inductor is below crit­
ical inductance. 

2. RECTIFIER OPERATION 

Placing the Rectifier in Service 

2.01 To place the rectifier in service, 
select primary tap on Tl transfori::.er 

as shown in Circuit Note 105. Check to see 
that all fuses are in place, then operate 
the Sl switch and the CBl circuit breaker to 
the ON position. 

ADj11stments 

2.02 To adj'ust rectifier output voltage 
rotate the R7 potentiometer, VOLTS ADJ, 

to the :naxL'!lum counterclockwise (ccw) posi­
tion. This R7 potentiometer is located in 
the regulator circuit and is shown on 
SD-81541-01. Rotate the R7 potentiometer in 
a clockwise (cw) direction until the recti­
fier is charging the batteries at 2.17 volts 
per cell. 

2.03 The CC slide wire resistor located in 
the regulator circuit SD-81541-01, 

which limits the output current of the rec­
tifier, and the R8 resistor which determines 
the voltage level at which the high voltage 
shut down operates, are factory adjustments 
and should only be readjusted in the field 
in case of ~le conditions. 

Printed in U.S.A. Page l 
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2.04 To adjust the current droop, move the 
slider of the CC resistor to extreme 

left. Load rectifier to approximately 13 
amperes. Move the slider of the CC resistor 
to the right until Ml ammeter reads 11 
amperes. 

Caution: Checking and adQustment 
of the high voltage shut aown cir­
cuit recuires raising the battery 
voltage above float limits; and 
as such, may cause damage to con­
nected equipment. 

2.05 To adjustjthe high voltage shutdown 
circuit, ~roceed as follows: 

Figure 2 (Mfr Disc.) R8 Slide Wire 
Resistor 

{l) Turn off the rectifier (Sl switch 
and CBl circuit breaker in OFF 

position) and remove Fl fuse. 

(2) Position the slider of the R8 re­
sistor at the approximate midppint 

of its travel. 

(3) Replace Fl fuse and turn on recti­
fier. 

(4) Load rectifier to approximately 2 
amperes and increase the output 

voltage to the specified value, if no 
value is specified adjust the 2.45 volts 
per cell by rotating the VOLTS ADJ poten­
tiometer in a cw position. 

(5) If the rectifier shuts down at less 
than the specified value or 2.45 · 

volts per cell, turn the rectifier off 
and remove the Fl fuse. Move the slider 
to the right about l/B inch. This will 
cause the high voltage shutdown circuit 
to operate at a higher output voltage. 
(Moving the slider to the left will 
cause shutdown at a lower voltage.) . 
Repeat steps (3), (4), and (5) as re­
quired. 

(6) Readjust the VOLTS ADJ potentiometer 
for prope.r flea t voltage. 

Figure 3 RB Potentiometer "G" Option 

(1) Rotate the RB potentiometer to its 
extreme cw position. 

(2) Load the rectifier to approximately 
B amperes and rot~te the VOLTS ADJ 

potentiometer in a cw direction increas-· 
ing the output voltage to the specified 
value. If no voltage is specified ad­
just to 2.45 volts per cell. 

(3) Slowly rotate the R8. potentiometer 
in a ccw direction until the recti­

fier shuts down. 

Page 2 

( 4) Readjust the VOLTS .ADJ paten tJ nmett 
for proper float voltage. 

Figure 3 R8 Potentiometer 11 H11 Option 

{l) Turn off the recti:'ier {Sl switch 
and CBl circuit breaker in the OFF 

position) and remove the Fl fuse. 

(2) Rotate the RB potentiometer to its 
extreme ccw position and disconnect 

pole B of the CBl circuit breaker by 
removing the LINE lead on pole B. 

(3) Replace F·l fuse and turn ON the 
rectifie:-. With the rectifier·loar,' 

to approxima~ely 8 amperes, rotate the 
VOL'I'S ADJ potentiometer in a cw directic: 
increasing the output voltage to the 
specified value. If no voltage is spec­
ified, adjust to 2.45 volts per cell. 

(4) Using a KS-14510, L5 multimeter on 
the 3 Volt DC range, monitor the 

voltage between terminals 2 and 1 of tr.e 
Ql transistor, positive to negative re­
spectively. The m~ter reading should re 
a small positive value. Slowly rotate 
the RB potentiometer cw until the mete:;: 
reads 0 volts, then remove the multime<·' 

(5) Rotate the VOLTS ADJ potentiometer 
in a cw direction increasing the o~t 

put 0.5 volt above the value specified 
in step (3). Then, touching the LINE 
lead to pole B of the CEl circuit breaf.e 
should cause the breaker to. operate. = 
the breaker does not operate within 
several seconds, repeat step (4) adjus~­
ing the RB potentiometer until the mul~: 
meter reads 0.05 volt positive. T'nis 
will cause ::;hutdown at a lower voltage .. 

(6) Turn the rectifier OFF and reconne<:t 
the LINE lead to pole B of the CBl 

circuit breaker. Rotate the VOLTS AD,r 
potentiometer ccw, turn ON the rectifier 
and readjust the VOLTS ADJ potentiomet:c1· 
for the proper float voltage. 

Caution: The preceding steps (1) to (ol 
will set the snut.imm value to within 
1/4 volt of the desired value. To avo•.c 
operating the High Voltage Shutdmm ci :·::. 
cuit outside its design limits, do not 
j_ncrease the output voltage slowl_y to 
verify ~his value. 

SECTIOii III - REFERENCE DA'l'A 

l. WORKING LIMITS 

l.01 AC Input 

105-, 115-, or 125-; or 210-, 230- or 
250-,±10 percent ac volts rms applied to the 
proper taps. 60 cycle ±2 percent, single 
phase. · 
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1.02 DC Cutout 

Amperes Volts 

0 to 11 49 to 55 

1.03 DC Output Voltage Regulation: ±1 
percent for output current 0 to 10 

amperes, including the ±10 percent line 
voltage variation. 

2. FUNCTIONS 

2.01 This rectifier is designed to perform 
the following functions. 

(a) To furnish filtered de power to a 
battery at a constant voltage within 

the designed load range. 

(b} To limit the output current to a safe 
value under overload. 

(c) To disconnect the rectifier from the 
load in event of a high voltage 

trouble condition. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5154-FPH-CSK-SPF 

(d} To provide negative output "x" op­
tion, or positive output "W" option, 

de voltage. 

3. CONNECTING CIRCUITS 

3.01 This rectifier uses the J87214A regu­
lator control circuit per SD-81551-01. 

SECTION IV - REASONS FOR REISSUE 

CHANGES 

B. Changes in Apparatus 

B.l Superseded 

Ql, 30A Transistor 
H Option 

Superseded By 

Ql, 2N3766 Transis­
tor G Option and 
D3, 446A Diode 
G Option 

Page 3 
3 Pages 
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CIRCUIT DESCRIPTION 

CHANGES 

POWER SYSTEMS 
POWER SUPPLY CIRCUIT 

AC, DC & RINGING SUPPLY 
J86812A&B 

A. Changed and Added Functions 

CD-815T7-0l 
ISSUE 5B 

APPENDIX 4D 
IMG ISSUE llD 

A.l This circuit has been revised to provide 
optional arrangements for use in the 400 

Switching System, 756A PBX and the new 558A PBX. 
The wiring has been changed so that the options 
can be selected by strapping terminals at the 
tenninal strip. Under the present arrangement 
it is ne~essary to alter the shop wiring to 
adapt this circuit for the 756A PBX. The possi­
bility of damaging the unit under this procedure 
is eliminated by this change. 

D. Description of Changes 

D.l Wiring option "N" was added to remove the 
hard wired tlOV ac from the interrupter 

and to free a tenninal for access to the inverter. 

D.2 Wiring option "M" was added to maintain 
continuity or the ground and to connect the 

interrupter to the terminal strip. The 756A PBX 
uses this unit with these options. 

D.3 Added o~tions "J" and "K" to circuit note 102. 
Option 'J" provides interrupted ground for 

the 558A PBX, and option "K" provides interrupted 
tlOV ac for the 400 Switching System. 

Printed in U.S.A. Page 1 
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CIRCUIT DESCRIP~-ON 

CHANGES 

POWER SYSTEMS, 
POWER SUPPLY CIRCUIT 

AC, DC & RINGING SUPPLY 
J86812A & B 

B. Changes in Apparatus 

. CD-81577-01 
ISSUE SB 

APPENDIX 3D 
DWG ISSUE lOD 

B.l Superseded 

Sprague Capacitors 
C5 & C6 1n Fig. 5 

D39159 ( "R" option) 

Superseded By 

KS-20133,L9 Capacitor 
("Q" option) 

D. Description of Changes 

D.1 Options "Q" and "R" were added to the drawing. 

D.2 In Fig. 2, Ll inductor was changed to 293Y. 
This is a "NO RECORD" change as it was erroneously 

listed as 239Y on issue 9D and was never manufactured 
incorrectly. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5143-HMK-DET-EAF 
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CIRCUIT DESCRIPTION 

•: 

CD-815T -: 1 
ISS,lJE 5B 

APPEND1:i. 2B 
DIG ISSUE 9B 

CHANGES 

POWER SYSTEMS 
POWER SUPPI,Y CIRCUIT 

ACJ DC & RINGING SUPPLY 
J86812A & B 

A. Chan~ed and Adde~ Functions 
•· 

A. l An additional de output ( ~96 \"Ol.te) is provided 
for opex-ation of t;he "Mak~ .Ihmy and Busy Display" 

test feature. 

B. Changes in AEEarat.u~ 

B.l Added 

Fig. 6, 11 S" Option~ -96 Volt Appl:t.tJ.'Je 

D. Desc~1pt1on of Ch~n~en 

D.l An applique is providec':,, "S" option, to add " 
-96 Volt de nutput having a low ac ripple conterJt·. 

D. 2 Circuit not~r; lC'2, J.03 ancl the opt:'. on index are 
revised~ Inf.orm:C\t~.on. note 302 in added. Thfl 

Maintenance Spec1flcat1on BSP number·1a added to the 
drawing. 

BELL TELEPHONE LABORATORIESJ INCORPORATED 

'. 

DEPT 5153-SR-DET-EA!? 
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CIRCUIT DESCRIPTION 

CHANGES 

POWER SYSTEMS 
POWER SUPPLY CIRCUIT 

AC, DC & RINGING SUPPLY 
FOR SWITCHING SYSTEM 400 

J86812 A & B 

CD-81577-01 
ISSUE 5B 

APPENDIX lD 
DWG ISS SD 

B. Changes in Apparatus 

B.l Superceded 

410A Tranefonner 

Superceded By 

410B Transformer 

"V" option "T" option 
f •. ~ 

D. Description of Cibcur.t\·cnantes 
~· , 

D.1 Thie drawing is ,l!'eissued to rate the use of 
the 410A transformer; Tli "MFR DISC", replaced 

by the 410B transformer.· .. . 

D.2 Circuit note.,1b3 and the option .index are 
revised. · 

BELL TELEPHOBE LABORATORIES, :J;fiPO;ij.~ORATED 

DEPT 5153-SR-DET-EAF 

Printed in U.S.A. 
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CIRCUIT DESCRIPTION .CD-81577-01 
ISSUE 5B 

WG ISSUE 7B 

PCJiiER SYSTEMS 
PCJiiER SUPPLY CIRCUIT 

AC• DC & RINGING SUPPLY 
POR SWITCHING SYSTEM 400 
. J86812A & B 

SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OP CIRCUIT 

1.01 To provide power, ringing and tones 
tor Switching System 400. 

2. GENERAL DESCRIPTION OP OPERATION 

2.01 The 105 to 129 volts commercial ac 
power is supplied from a nearby out­

let through the plug, cord and line switch to 
the input distribution point. TSl. Output 
distribution is on TS2, Jl and J2. 

SECTION II - DETAILED DESCRIPTION 

1. -48V RECTIFIER 

1.01 Negative 48 volts de power is supplied 
by the KS-19642 rectifier. Capacitors 

C5 and C6 in the switching system are pro­
vided on the -48V output as protection 
against power failures ot less than 0.25 
second duration. 

2. POSITIVE 48V DC SUPPLY 

2.01 Positive 48 volts de supply is pro-
vided from the output ot the Tl trans­

tormer, rectified by CRl diode, and filtered, 
by capacitors C3 and C4 to reduce output 
noise. 

3. ±lOV AC SUPPLY 

3.01 10 volts 6o cps is obtained from a 
tap on the secondary winding or the Tl 

transformer. To.maintain the outputs of 
Tl transformer within working limits the in­
put winding is equipped with taps tor nominal 
111-,117-,or 123-volt service. 

4 • PREQ.UENCY GENERATOR RING G 

4.01 Ringing is supplied by the RING G fre-
quency generator that converts 6o·to 

20 cps and connects to a circuit consisting 
of Cl capacitor and winding (1-2) of Ll in­
ductor. This circuit resonates at about 46o 
cps and is shock excited by the current pul­
ses due to an abrupt drop in voltage across 
the Vl gas tube each time the tube fires. 
The current through the tube is controlled by 
the circuit consisting of C2 capacitor, Rl 
resistor and winding (3-4) or Ll inductor. 
With the circuit constants used, the tube 
fires twice on each positive and negative 
h8lf cycle supplying 40 pulses per second. 

The resulting output is 46o cps modulated. a.ti 
40 cps which produces a pleasing tone. 

5. PR§QUENCY GENERATOR LT 

5.01 Low Tone is supplied by the IJr fre-
quency generator that converts 6o to 

cps modulated at 120 ops. On lead 
l]" the output is approximately 2 volts 
is interrupted at 6o IPM to provide busy 

TOUCH-TO~ dial tone is provided by 
the 404C tone generator. On lead 

1 ]" the output is approximately 1. 75 
s for dial tone. 

INTERRUPTER INT 

1.0 A small 10 volt ac motor in the INT 
interrupter drives a series of cams 

thr ugh a gear arrangement. The rotating 
ca open and close contacts to provide 
var ous timing pulses as shown in Table A. 

8. ALARMS 

8.o Provisions tor fuse failure alarms are 
supplied on -48 volts to the ringing 

cir uit and 10 volts ao to the output and 
int rrupted circuits. 

SEC ION III - REFERENCE DATA 

1. WORKING LIMITS 

AC Inputs 

105 to 129 volts 6o·cps. 

Outputs 

ominal 
Volts 

-48 

+48 

Voltage Range 
Volts 

-45 to -52.6 

40 to 6o. 

Load Range 
Amperes 

0.5 to 8.o 
normal 

12 intermit­
·tent 

0.1 

Printed in U.S.A Page l 
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(b) AC Output 

Nominal Voltage Range Load Range 
Amperes Volts Volts 

±l0,6o cps 8 to 11 2.1 

1.03 Output 
Nominal 

Volts DC 

-48 

+48 

Noise max. 34 dbrnc 
BRDG 

Ripple max. 0.050 peak 
to peak at 
8 Amp load 

Noise max. 52 dbrnc 
BRDG 

Ripple max. l.OV rms 

1.04 AC Outputs (Ringing and Tone SupJ?lY) 

(a) Ringing - 75 tC? 100 volts. 20 cps 

(b) Busy Tone - 2.0 volts, [LTl] 

(c) TOUCH-TONB 
Dial Tone - 1.75 volts, ['l"i'l] 

2. li'UNC':rIONAL DESIGNATIONS 

None 

3. li'UNCTIONS 

3.01 This bircuit is designed to perform the 
following tunctionst 

(a) To provide -48 volts de tor relay and 
talking power tor switching systems with 

no reserve battery. 

(b) To provide +48 volts de ~or direct 
station selection. 

(c) To provide 10 volts ac tor lamps in 
sets and interrupted power. 

(d) To provide low tone tor busy tone. 

-(e) To provide TOUCH-TONE dial tone. 

BELL 'l'ELBPHONE LABORATORIES, INCORPORATED 

DBPT 5153-HMK-DBT-BAA 

Page 2 
2 Pages 

(t) To provide 20 cps ringing current with 
an audible ringing tone ot 46o cps 

modulated at 40 cps. 

(g) To provide machine ringing. 

{h) To provide signaling interruptions. 

4. CONNECTING CIRCUITS 

4.01 This power supply connects to 
· SD-69471-01 No. 1 Slide Equipment and 

other switching circuits. 

SECTION IV - REASONS ll'OR REISSUE 

CHANGES 

B. Changes in Apparatus 

B.l Superseded 

c5, c6, C7 
Capacitors, 
KS-19076, 
7000 ut each­
ll'ig. 3 

CS, C6~ C7 
Capacitors, 
KS-19319, 
7000 ut each­
lfig. 4 

Superseded By 

c5. C6 Capacitors, 
S~rague D39159 
16,000 ut each-· 
!fig. 5 

CS, C6 Capacitors, 
Sprague D391S9 
16,000 ut each­
lf1g. s 

D. Description ot Changes 

D.l 11'1gs. 3 and 4 were rated ''Mtr Disc." 
replaced by 11'1g •. 5 which was added to 

the drawing. 

D.2 Circuit note 103 was brought up to date 
to add reference to changes on issues 

3D and 4D. 

TCI Library  www.telephonecollectors.info 



CIRCUIT DESCRIPTION ..,, .. cn-8:581-01 
ISST..~ 58 

APPS~::.:nx 38 
DWG rss·_'3 2oe 

CHANGES 

POWER SYSTEMS 
SLIDE NO. 1 POWl<~R SUPPLY 

ft'OR 757A PBX 
J86808B 

D. Description of Changes 

D.l In Fig. A the size of the 3-conductor 
. portable cable has been changed from 12 gauge 

to 10 gauge to conform to the National Electrical 
Code. 

D.2 Equipment Note No. 213 has been added. 

D.3 In Pig. 1 the DSl lamp has been rated 
"Mtr Disc." (Option A) since it does not 

serve) an important role in the functions of a 
maintenance craftsman. 

D.4 Since the 40-line traffic capacity "A" 
system is rated "Mfr Disc." and Figs •. B & D 

apply to this system, Figs. B & D are rated 
"Mfr Disc." 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 2433-RRG 
WE DEPT 8143-EAD-TRC 
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CIRCUIT DESCRIPTION 

POWER SYM'DIS 

OD-81581-01 
IISUB 5B 

APPINDIX 2D 
DIG ISSUB 19D 

SLIDE HO. l POWER . SUPPLY 
PCB 757A PBX 

J86808B 

CBANOBS 

· B. Change• in Apgamtua 

B.l Superseded 

Ceimect.or- Plug,, 
Hubbell,, Ho.,--99650 ~ 
Pig. B, "B" Option 

Connec.tor Receptacle, 
Hubbell •o •. 7310BO -

· ftg. B,, "B• 0pt1cm 

D. J)l1gript1an ot Qblns•• 

• 

Suptr••4t4 Bx 

Cap, Hubbe11, 
Ro. 2321 •· Pig. B,, 
"B" Option 

Outlet, Hubbell,~ 
·Ko .• 232<> - J'1g. · B, .•a• Option · 

D.1 Added options 11B.ti ·and "B" to replace t.he 
ac aupplj cap a~d outlet to ccntOl'll to 

UL etandarda. · · 

BELL 'rELE11tv~E LABatATCJlIES, DfCCl\P~AftD 
. ' 

DEPT 4257;..RRO 
Wf!Co DEPT 8143~EAD-E'l 
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CIRCUIT DESCRIPTION CJ)..81581-'"'. 

POWER SUPPLY 
SLIDE NO. 1 POWER SUPPLY 

FOR 757A PBX 
J86808B 

ISSUE 5B 
APPENDIX lD 

IMO ISSUE 18D 

CHANGES 

B. Chan5es in A22aratus 

B. l Su1,?erseded Su12erseded ~ 

DSl lamp, type ~ DSl-lamp, type Ml 

DS2 lamp, type ~ DS2 lamp, type Ml 

DS3 lamp, type 2Y DS3 lamp, type Ml 

DS4 lamp, type ~ DS4 lamp, type Ml 

DS5 lamp, type 2Y DS5 lamp, type Ml 

D. Deacr11,?tion or Chanses 

D.l Por the lamps DSl, DS2, DS3 nsli, and DS5, 
the code 2Y baa been rated 'MFR DISC", and 

replaced by the Ml type lamps. 

D.2 C1rcu1t note 111 has been deleted because 
it should not have been put in this circuit 

and 1t is incompatible with the schematic issue 
claaa1r1cation l7B. 

D.3 Reference to circuit note 111 in the cir­
cuit note 104 has been deleted. 

Printed in U.S.A. Page 1 
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P. Changes in Description or Operation 

P.l Add the following under section II 
paragraph 2.06: 

Dl diode is connected across LV relay. 
Rl resistor is connected in aeries with 
the LVl relay coil. The C2 capacitor 
is connected across the LVl relay coil. 
The function of components Dl) Rl, and 
C2 is to provide a time delay for the 
release or LV and LVl relays. 

BELL TELEPHONE LABORJ\TORIES, INCORPORATED 

DEPT 8143-EAD-TRC-EAP 
DEPT 5147-RRG 

·page 2 
2 Pages 

TCI Library  www.telephonecollectors.info 



-

'•. 

CIRCUIT DESCRIPTION 

POWER SYSTEr~ 
SLIDE NO. l POWER SUPPLY 

POR 757A PBX 
J86808B 

CONTEN'l'S PAOE 

SECTION I - GENERAL DESCRIPTION. 1 

l. PURPOSE OF CIRCUIT . • . • . l 

2. GENERAL DESCRIPTION OF OPERATION • • l 

SECTION II - DETAILED DESCRIPTION. l 

1. CIRCUIT PUNCTIONS •.•.•••• 

2. DC DISTRIBUTION, ALARMS AND 
INDICATING LAM'PS • • • • 

SECTimJ III - REFERENCE DATA • 

• 

l. WORKING LIMITS ..•.•• 

2. PUMCTIONAL DESIGNATIONS •• 

3. PUNCTIONS. 

1 

2 

2 

2 

3 

3 

-· CONNECTING CIRCUITS •• • • • • 3 

5. MANUPAC'l'U1UNO TESTINO REQUIRE~S • 3 

6. ALARM INPORMATICN •• 

7. TAKING EQUIPMENT OUT OP SERVICE ••• 

SECTION IV - REASONS POR REISSUE • • • • 

SEC'l"ION I - GENERAL DESCRIPTION 

1. PURPOSE OP CIRCUIT 

3 

• 
" 

l.Ol 'l'his power supolY turniah•• various de 
and ac volta~es rrom a commercial 117-

volt. 60 Hz ac supply ror ooeration or the 
757A PBX system without battery reserve. 

2. GENERAL DESCRIPTION OP OPERATION 

2.01 The J86808B List l power suoply ts used 
with modular PRX's havln~ caoacitles uo 

to 200 lines. It ia identified as Slide No. 
l tor installation ln a Dower cabinet con­
a1atina or three slide units. The other two 
•l1de units a~ used to acco11m1odate additional 
--8 volt rectifiers and their associated load 
capacitors. Nominal 117-volt, 60 Hz ac power 
ts brou~ht to a junction box located in the 
crown or the power cabinet. Nominal 117-volt 
oower ror ooerat1on or the Slide No. l Dower 
supply is taken either rrom the junction box 
or directly rrom a colllfterc1al ac oower ••rvice. 

2.02 Small 40-Line (Plan A) 757A PAX Syattt!'I 

The J86808R, L1at 2 nower sunnlv is 
similar to the L1st 1 excent that here the 
alide unit receive~ 117-volt, 60 He ac now~r 
direct rrom a wall receotacle. It 1s the 
baaic nower nlant ror the 40-line (Pl~n A) 
PRX and is ident1ffed as Slide No. l ror 
installation 1n a 757A PAX cabinet. 

SECTION II - OF.TAILED DESCRIPTION 

1. CIRCUIT FUNCTIOrlS 

1.01 Nominal 117-volt, 60 Hz ac commercial 
power ts connected by 3-conductor cs~le 

wirin11: directlv to the de d1str1but1on n~nel. 
A circuit breaker is provided on the nanel to 
furnish protection and also to permit the ac 
power tu:rndown or the slide unit." An onerated 
neon indicat1n~ lalllD (D~l) shows when the 
panel ts ener~ized. P1ve twist-lock connector 
receotacles are nrov1ded to serve the five ac 
onerated un1~s installed on Slide No. l. 

1.02 -48V Rectifier No. 1 (-48Vl) 

Th18 rect1t1er is used to sunnl:v the 
marker, and other loads or a nulaat ~ r. :, tvne. 
The de outnut 1s connected to a lo..~>..~ c1tnac1tor 
CP111:. 10) in order to reduce not'.le at •tlltions 
aerved by this rect1tier, dur11~i;c re11:iater at­
tached time and on delayed calls. The de out­
put connections are wired via the block in 
the erown ot the cabinet tor external load 
connection. 

1.03 --8V Rectifier No. 2 C-48V2) 

Thi• rectifier 1• used to auDD17 atead7-
state type loads. The de output is connected 
to load capacitors (Pi11:. 9)•which provide the 
power reserve in the batteryless plant tor the 
ateady-atat• s1.Q>ply durin• short term com­
mercial ac 1nterruot1ons (le•s than 0.25 
second).· The load at the time or the power 
failure will determine the actual reserve 
available. A 0.25 second reserve is availa~le 
if the drain on the rectifier does not exceed 
5 amoeres. The de outnut connections are 
wired via the de distribution and alarm ~•n•l 
to.a terminal block in the crown or the 
cabinet ror exte:rnal load connection. 

1.04 +48V/l0V AC Rectifier (+48V/10V AC) 

This rectttier has two outnuta: (a) +•8 
volts used to suoply the optional direct 
station selection (DSS) load and lft&rker and 

Printed 1n U.S.A • Pa.. 1 
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re~1ster c1rcu1t1 or the P!X and (b) 10 volte .. 
ao used as a lam~ sur.nly tor the PBX circuits. 
Both output• ar9 wired v1a the de d1str1bu­
Hon and alam panel to terminal block• in 
the ci-own or the cabinet tor external load 
oonnect1on. 

i.05 Rinv.1na Machine and Interrupter (RING) 

A rin,in~ machine per KS-15985, List l 
auooliea th• rinlll'inf'. current and interruct1on 
tor· the PBX circuits. The outnut connections 
are brou~ht to the crown or the cabinet tor 
external load connection. Low voltar,e alarm 
leads "R" and ''Rl" .are wired to the de distri­
bution and alar1:1 panel, providin~ ror the 
operation or relaya and a ainRle lamp. 

1.06 Prequenc1 Generator (TONE) 

or NAC rela~. A t"11ure ot tht l,•YOlt ao 
auopl~ causea NAC relay to rel••••· thereby 
releasinr. NACl relay which ontPatea D.411 lar.m 

.·and opens the alarm c1r~uit loo.,. 

2.03 +48V Rect1tier (+48V) 

The "V wire anrinr. relav is connected 
to the load aide ot CB2 clroult breaker. A 
ta1lure or the +118 volt SUDnly .causes NV 
relay to release, onerat1nv DS2 lamn and 
open1n~ the alarm circuit loon. 

2.04 -48V (Rectitier Ro. l (-48Vl) 

Th• NVl wire anrinr. relay is oonneoted 
to the load aide or CR3 circuit breaker. A 
ra1lure or the -48V auoolv causes NVl relav 
to release, switchinl{ the indicatinR lamo 
auoply from -118Vl to -48V2 rectifier, oper­
atinR DS3 lamn and o~en1n~ the alarm oirouit 
looc. 

2.05 -48V Rectifier No. 2 (-48V2) 

A type 1028 frequency irenerator 1• 
mounted on the rinRer panel and used to supply 
tone ot approxi~.ately 540 Hz tor the PBX cir­
cuits. 'l'he output of the frequency Renerator 
1• bt-ought to the crown of the cabinet tor 
·~xternal load connections. The NV2 wire acrin' relav is connected 

to the load side of CB4 circuit breaker. A 
l.07 When there are prov1a1ona tor TOUCH-TONE-9 tailure of the -48V2 aunnlv causes NV2 relay 

d1al1n~. a 404C tone generator ia requir• to release, orieratinR DS4 lamp and oneninp; 
ed. 'l'he "LT2 '' lead rrom th• rin~inp; and tone the alarm c1rcu1 t loori. · 
o1rouit 1s not used and the dial tone is 
o1Ra1n•d trom the •o4C tone generator • 
• 
2. DC DtSTRIBtn'ION, ALARMS AND INDICATINO 

LAMPS 
2.0l 'l'h• lOV AC, +48V. --8Vl, and -48V2 sup• 

plies connect to circuit breakers CBl, 
C82, C83 1 and CB4, reapect1ve1Y 1 on the de 
diatribution and alarm panel and then in turn 
to terminal blooka in the crown or the cabi­
net. This provid•• the external load d11-
conneot mean1 tor th• iiower aupply. Th• 
alarm oircu1t con1t1tute1 a closed loop through 
the aerie• or closed contacts or the varioua · 
alarm relaya held operated by their ind1Y1dual 
auppl1••· A failure or any ont aupply cauaea 
lta alarm relay to release thereby openin~ 
th• alarm circuit loop tranamitting an alarm 
to th• central otrice. The alarm circuit ter-
111nates on terminals desiimated MJ and MJl. 
Aaaoaiated with each alal"lii relay 1s a lamp to 
1nd1catt the failure ot its iiower supply. In 
a441t1on to the alarm terminals -48 volts 1a 
brou~ht to the other slide units or the power 
cabinet tor the operation or indicatin~ lampa. 
lol'll&ll1 the -48 volt• required tor this is 
9'ta1ned trom the -•av1 rectifier throu~ con­
... ,. or tb• NVl r•ll.1· In the event. or tail­
... ot tu -..an ztHUt1er .the NVl relay re­
i.aes 1 tataelft& Ul al.arm and •witching th• 
-•I YOlt 1n41tat1n• lamp auoply to th• -48V2 
reot1tier to~ atan4b1 operation. Individually 
the alarme and 1ndieatin~ l~s operate •• 
tollow1: 

2.02 lOV AC Lamp Supply (lOV AC) 

The ac relay RAC 1s br1d1Nd across the 
load aide or CBl circuit ·breaker. The NACl 
wire spring rela7 1• en•r•i1ed by the contact 

.... 2 

2.06 R1n~ing Machine (RIND) 

The "R" and "Rl" alarm leads tr011 the 
rin~jn~ machine are connected to LV ac rPlav. 
A tailure ot th• rin~in~ suppl' c~u••• LV 
relay to release thereby releaain'- LVl rela:Y 
which ot>eratea DS5 lalftY' and cmei'ls the alarm 
circuit. 1000. The RMP'A· rela:Y to~ther with 
the Fl fuse transfer contact orov1dea a ruse 
railure alarm tor th• rin~inr, machine. The 
Cl capacitor provides current on an emergency 
baaia in tbe event ot tuae tail~. 

SECTIOH III - REFERENCE DATA 

l. WORKING LIMITS 

l.Ol AC Input to Slide No. l power aupply 
. 117 Volta tlOI, 60 tO.l Ha, 12 aaperea 

at full load. 

1.02 AC/DC Output 

Output 
OUtJ!!!t 

Con-
Amoeres 

!nter-
. Supply voita t1nuoua mittent 

-118V Rect. 45 to sa.6 a• 12 

+48V Rect. 4jj to 52 1.5 2.0 

lOV AC 9 to 11 13.6 

Ring (20 Ha) 65 to 90 

Tone 0.1 to 11.5 

•The load on any on• -•av rectifier shall be 
limited to a maximum continuous load ot 8 
amperes. 

-· 
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-"""-l. 03 Ambient Temperature 

10 to •oec 
l.O• No1ae 

--av rectifier with load canacttor con­
n•ct•d to output terminals will not exceed 
34 dBa with FlA line we1ghtinv. 

+48V rectifier will not exceed 50 dBa 
with PlA line wei~ht1ng. 

1.05 The rectltier worklnv 11m1ts are covered 

3. p:y?ICT:tOll!: 

J.01 To rurnifth -48 volts de ror rela' and 
talkln~ cower, +48 volts de tor rela' 

operation an•J lO volt!( ac l'or l&lllCI aunplv; 
rin~inv, rin~in« 1nterruntlon• and tone tor 
757A PBX systems without batt•l".'I reserve. 

3.02 To provide ror an associated remote 
alarm to 1nd1cate loaa of outout volt• 

•~• rrom anv one or the nower aunnlles and 
to 11~ht An associated tall lamn on the de 
dlstr1~ut1on and alarm nanel. 

in the respectlv• spec1ticat1ons or the 3.03 To provide a means or eonnectinR the 
rectifiers. various outruts to the PRX load . 

2. FUNCTIONAL DESICltJATim1! 

DC Distribution and Alarm Circuit 

DeaiJmationa 

2.01 Relays 

LV 

LVl 

Meaning 

Low rin~inR volta~e 

Low rin~in~ volt&Re 

NAC No lOV AC volta~e 

NACl No lOV AC volt&~ 

JfV 

NVl 

NV2 

RMPA 

No +"8V voltaa 

No -•av1 volt&IP.W 

No -•ev2 volt•A'9 

R1ng1ng Machine Puse 
Alarm 

2.02 Circuit Breakers 

2.03 

2.011 

lOV AC (CBl) lOV AC Supply 

+•BY (CB2) +lt8V SupplJ 

.;..\8Vl (CB3) -lt8Vl Supply 

-•8V2 (CBlt) -lt8V2 Suppl;y 

Output Pault Ind1cat1ng Lampe 

lOV AC (DSl) Pa1lure lOV AC SupplJ 

+lt8V (DS2) Pa11ure +48V Supply 

-•8V1 (DI]) Pallun -48Vl SupplJ 

-118V2 (DSll) Pa1lure -•8V2 SupplJ 

RI•O (DS5) Pallure Rin~ing SupplJ 

Input Pow•r IndicattnK Lamp 

(081) ac input power 

. 
3.04 To orovide rin~!n~ and tone power tor 

608-tvpe PBX switchboards. 

4. CONNECTING CIRCUITS 

lt.Ol This power suoply connects to the ro1-
lowin11: circuits: 

(a) SD-66721-01 - Position Circuits 

(b) SD-66722-01 - Auxiliary Siirnal, Fuse 
Alarm, Battery Cutorr. 
and Miac•llaneoua Circuits 

(c) SD-66735-01 - 757A PBX Cabling Di•~·· 

(d) SD-6671U1-01 - Orig1nat1n- Re~ister Cir­
cuit 

(e) SD-81569-01 - Power Suppl~ circuit tor 
757A PBX 

Ct) SD-81582-01 - Slide No. 2 Power Supply 
tor 757A PBX 

(«) SD-81583-01 - Slide No. 3 Power Supply 
tor 757A PBX 

5. MANUPACTURINO TESTING REOUIREM!NTS 

5.01 

6. 

Manuracturin~ testin~ reauirementa are 
covered by speeiticat1on.Bl33387. 

ALARM INPORMATION 

6.01 A detailed descrintion or the alarm and 
· 1ndicatin« lamn circuit• is covered in 

Section II, Paragr~nhs 2.01 to 2.06. Under 
normal operatln~ conditions the neon lamo on 
th• ac distribution panel is lit indicatin11: 
that the ~anel is ener~1zed: all tail lamps 
on the de distribution and alal"lll nanel are 
ext1n~iahed and the alarm circuit ia in 
ita cloa9d loon condition. Pailure or an 
output trom the lOV AC, +48V, -48V1, -48V2 
or rin11:in11: machine will li~ht its associated 
rail lamp and oD•n the alarm looD thereby 
brin11:ln• 1n an alarm at the central ottice. 

Patre 3 
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7. TAKINO EOUtrP'.F.rlT OUT OP SERVICE 
T.01 W.llOYal or Rectifier 

·RellO .. th• •••oc1ated tw1at lock plQJ: 
~ the rece~tacl• on the ac d1str1button 
pane1 and cm.rat• a11oetat•d e1rie•1t b1'9attr 
or breakers on the de d1atr1but1on and al&l'lll 
panel to OPP poa1t1on. 
1.02 satetJ Precaution• 

Hasal'dowi •olta~•• are oreaent within 
the rect1r1ers and everv orecautlon abould 
be observed to avoid any contact with •x­
f:I09•d te1"1111nala "1\en th• recttrtera are 1n 
~ration. 

SECTION IV - REASONS POR ftEISSUE 
a. ChangH in Apparatus 
8 .1 Suel'Hded 

U-19962, Ll 
lleot1t1er ("N" 
Option) 

Sup•rHded By 
XS-19962, L2 or L• 
lleot1t1•r ("H" 
Option) 

BELL ftL&PllOR LABOllA'l'OllIIS. INCOllPOllA'RD 

D. 

Cl2 Circuit 
Breaker U-56118 1 
Ll'I < •o" O'DU on , 

S!l!!tldtd Ir. 

n-1,en, t112 
C"P" ODClon) 

~•c£1ptton or Changes 

D.1 "P", "O" and "H" ootlona were added to 
the draw1n1t. 

D.2 Th• IS-19962, Ll .rect1tler has been 
replaced by the IS-19962, L2 or L• 

reotttter1. 

D.3 C82 c1i-cu1t breaker, IS-56•8, Ll• (1 
aanere) has been reolaoed by KS-15815, 

L132 (2 amperea). 

j 
,· 

..... 
.) 

....... 

TCI Library  www.telephonecollectors.info 



CIRCUIT DESCRIPTIO': 

CHANGES 

POWER SYSTEMS 
POWER SUPPLY CIRCUIT 

AC, DC & RINGING SUPPLY 
FOR 756A BATTERYl0ESS PBX 

J6646ltL 

D. Description of Chan5es 

c~81600-G1 
ISSUE ~·D 

APPENDIX 2 !.J 
DWG ISSUE SD 

"p\1 In P1g.l, present wi.:·:ing r,·f ·~:Et'Cl'' 1-::·:;.J 
\ has been designated opi;ion ··s·• an<l :·:J. 4:ed 

MFR DISC.. ~!ew i·:lring of "FCl ·· }ead -tr, d.:::::ig­
nated opclon "Rn. This char.;:z;e is i··.<.icfr tc agree 
with associated drawing. 

D.2 Circuit note 104 is rated MFR DISC. as 
concerned wire will no longer be pr-o··r~ d~d. 

D.3 Added BSP 802-618-150 to supporting in­
tormat1on. 

BILL 'l'ELBPHONE J.,ABORATORIES, INCORPORATED 

Dlr.r 8143~JRP-TRC-EAF 
l)Er.l' 5147"'RRQ 

Printed in U.S.A. 
Page 1 
l Page 
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CIRCUIT DESCRIPTION 

CHANGES 

• 

POWER SYSTEMS 
POWER SUPPLY CIRCUIT 

AC, DC & RINGING SUPPLY 
FOR 756A BATTERYLESS PBX 

J86464L 

A. Changed and Added Functions 

CD-81600-01 
ISSUE 5B 

APPENDIX lB 
DWG ISSUE 7B 

A.l . An additional de output (-96 volts} is provided 
1 for· operation of. the "Make Busy and Busy Display" 

test feature. .. . .;.,. 

D. Descriptton of Changes 

D.l An additional output (-96 volts), "T" optior:i, 
is provided on the Fig. 1 supply • 

. 2 Circuit note 103 is revised. 

. BELL TE PHONE LABORATORIES, INCORPORATED 

DEPT 515 -SR-DET-EAF 

Printed in U.S.A Page 1 
l Page 
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CIJlCUIT DESCRIPI'ION CD-81600-01 
ISSUI 58 

DWG ISSUE 6B 

JIOWZR SYSTEMS 
POWER SUPPLY CIJlCUIT 

AC1 DC II RINGING SUPPLY 
FOR 756A BA'l"l'BRYLESS PBX 

J86464L 

SECTIOI I - G111BRA.L l>BSCR1Pl'IOI 

1. PtmPOSB or CIRCUIT 

. 1.01 To provide power suppliea 1'or the 756A 
Batte17lese PBX syetea. 

2. GDERAL DBSCRIPl'ICll OP OPIRATIOI 

2.01 The circuit cone1ete ot terrore•onant 
reg~Atft~ r~ct1t1er ICS-19642, load capa­

c! tor panel ,TS6808a1 AC, DC ar.d ringing sup­
Pl.7 panel J86612B, ~cl interconnection• 
betw.en tb.e•e Wl1 ta. ~UCJr-T<Jtq dial tone 
1a p:rOYid•d b!'_the 40IK; tone generator 11fh1.ch 

·1• part ot J86812B. 

2.0!2 C~rc1&l ac power, 105 to 129 vol.ta, 
1• connected to t.be •unlJ' panel ancl 

d1atr1bGted to tbe raet ot the circllit. A 
liM nUch cz thi• puel HllOYP ponr 
trcm the entire c1.rcuit. Connectiona are 
Bhown tor 1'11.rDiahlna ou.tput ;i:ower 1 ringing, 
tone• and inte:rruptlou to t!w P.RX circuit•. 
'1'be lead cormectms lnv AC trca tendl>&l 6 
on T82 to tanln&l 8 GD .Tl ~ the J868128 
unit aut be d1acOn1M1Cte4 tor operation 1n 
the 756& PBX. 

2.03 l "8,000 af qp&OitOI" benk prC>Yidtt8 
proteotlon ... tut PGllU tallve• of 

le•• than 11• ~•oond 4arat1on. 

3. AWUl8 
3.01 Prcniaion tor tu.ae taUve al&nae are 

pron4ed on -"8 volt• de to the rinl-
1.n& circllit and 10 volt• AC to the 1nter­
~ter motor and OGtput circuit. 

!lmC:W ll - urwpg .. 
1, V(l!&IQ LDftTfJ 

1.01 AC Ir!put1 

105 to 129 volt•, 6o cpa. 

1.0!2 o.iguta 

(•) JlC Outputs 

llaln1n&l Voltage Range Load Range 
Volta Volt• Ampere• 

-45 tn -52.6 0.5 to a.o 
nonal 12 
intel'ld.ttent 

40 to 60 0.1 

(b) AC Output 

Nominal Voltage Range Load Range 
Volta Volta A!,perea 

±10, 60 cpe 8 to 11 2.1 

1.03 Output Boise and !tipple 

lfalinal 
Volta DC 

-48 Boise max. 34 dbrnc 
Ripple mu. o.05Qp.U to 
peak at 8 up loAlf · . 

+48 Ripple max. l.OV rma 

1.04 AC O\ltpGt• CR1n&inl and Tone 8911) 

(a) Ringing - 75 to 100 volts, 20 cps 

(b) Busy Tone - 2.0 Tolta, (LTl) 

( c ) TOUCB-'l'GIB 
Dial tone - 1.75 volte, ('1"1'1) 

2. J'UlrCTI~- J>&SI<IMTJ0118 

Kone 

3.01 Th1I circuit 1a designed to pertol'.lll the 
tallowing t11nctionei 

(a) To provide --48 volt• de tor rel.&7 and 
talking power. 

. \ 

(b) To :provide +48 volte de and 10 volt• "° tor direct station ••lection. 

(c) To provide low tone tor buay tone. 

(d) To provide TOUCH-TOH! dial tone. 

(e) To proVide -60 cpa moduleted at IN) 
cps auper1mpoeed on 20 cpe tor 8'Ml1ble 

r1nctnc, .. oh1ne ringing and •1gnal1ng ln·· 
tel"l'Upttone. 

4. COJOfBCTINO CIKCUn'S 

4.01 Thia circuit connect• to the 756A 
Batteryleaa PBX aw1tch1ng c1rcG1ta. 

Printed 1n u.s.A. 
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fil:.fTION III - REASONS J:9lLBE._f?:.;UE 

C;<\NGES 

~ Description of J~ ... !¥:!:~ea 
D.l In Fig. 4t the use of the load capacitor 

panel J86t:i08G, I2., SD-81581-0ltJ!'ig. 9 
was rated "Mf'r Disc." replaced by Jtlbt:!OBG, 
L( ), SD-81581-01. The new list number of 
the load capacitor panel and Fig. number 
ot the circuit drawing wert omitted to 
avoid re1aau1.ng the drawing eveeytiae the 
list nuaber and 1'1.g. number ot the load 
capacitor panel are changed. 

D.2 ·~{eference ~.o note lo4 from T321 tennin­
~l 5 ~o Jl, pin 8 erroneously read 

note 101. 

D.3 Deaignationa of 14 and 16 gauge to 
leads "E" and "1"" in Fi • 4 and to 

leads "A 11 , "B",. "c ", "D", "E§ and "F" 
in Fig. l were added. 

D.4 .F;quipment note 201 was changed to add 
"Leads over 200A shall be KS-13385 

stranded". 

TCI Library  www.telephonecollectors.info 



,r--.., 
· ... ...:..· j 

:IRr.u:IT DESCRIPTION 

CHANGES 
' 

POWER SYSTEMS 
POWER SUPPLY CIRCUIT 
-96 VOLT DC APPLIQUE 

FOR 756A PBX 
J86464P 

B. Changes in Apparatus 

CD-91920-01 
ISSUE 1 

APPEND:LX lB 
DWG ISSUE 2B 

B.l Superseded Superseded By 

TBl Terminal Board, 
Marathon, 6A-106HS 
FS 1 

D. Description of Changes 

TBl Terminal Board ' 
Cinch-Jones, 6-164-3/4W 
FS 1 

D.l Options "Y" and "Z" were added to the drawing. 

BELL TELEPHONE L.~BORATORIES, INCORPORATED 

~EPr 5453-HMK-DET-EAP. 

Printed in U.S.A. 
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CIRCUIT DESCRI?TION CD-81920-01 
ISSUE 1 

DWG ISSUE 1 

POWER SYSTEMS 
POWER SUPPLY CIRCUIT 
-96 VOLT DC APPLIQUE 

FOR 756A P3X 
J86464P 

SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

1.01 This power supply circuit produces a 
-96 volt de output when it is used in 

conjunction with a 410B transformer, sepa­
rately provided. 

. 1.02 This circuit is intended for use with 
the 756A P3X to provide operating 

power for the make busy and busy display 
test feature. 

SECTION II - DETAILED DESCRIPTION 

At; SUPPLY 

1.01 The ac supply is obtained from series 
connected secondary windings of a 

410B transformer. The primary winding of 
the 410B transformer is tapped to permit 
operation with a 111-, 117-, or 123-volt, 
single phase, 60-hertz source. 

2. -96 VOLT APPLIQUE 

2.01 This circuit consists of a voltage 
doubler which converts the output from 

the ~lCE transformer to a -96 volt de volt­
age having a low ripple content. 

2.02 The voltage-·doubler functions to half-
wave rectify the ac input by means cf 

CRl diode ~nd charge Cl capacitor. When the 
input voltage reverses polarity Cl discharges 
through the transformer secondary windings 
and charges C2 .:capacitor. ':i:he combination 
of the voltage on Cl together with th~ trans­
former voltage results in twice the peak 
transfor~er seccndary voltage being imfressed 
across C2. The output is take~ from across 
C2 caoacicor. The Rl resistc~ s orovided 
to di;c~arge both Cl and C2 whe the power 
supply is t~rned down for servi ing. 

SECTION III - REFERENCE DATA 

l. WORKING LIMITS 

1.01 AC Input - This circuit functions with 
an input of 36 volts ±10 percent. 

This voltage is provided from series con­
nected secondary windings of a 410B trans­
former. This transformer is tapped to per­
mit operation from a 111-, 117-, or 123-volt 
±5 percent, single phase, 60-hertz source . 

1.02 DC Outlut - The voltage limits are 
93 to 08 volts for all conditions 

of line voltage and load current variations 
of 0 to 100 milliamperes. The voltage 
limits include variations which are a re­
sult of other, independent, loads on the 
410B transformer. 

1.03 Output Ripple - 1 volt rms maximum 

1.04 Ambient Temperature - 0° to 50°C 

2. FUNCTIGr:AL DESIGNATIONS 

2.01 None. 

3. FUNCTIONS 

3.01 To provide a circuit which utilizes 
the output of a 410B transfor~er and 

provides a de output having a low ripple 
content. 

3.02 To provide a -96 volt de output for 
a load range of 0 to lOC milliamoeres 

for operation of connecting 756A PBX circuits. 

4. CONNECTING CIRCUIT 

~.Cl 

(a) 

This power supply circuit will function 
with the following circuits: 

I 
SD-81326-02 - Power Supply Circuit for 

756A PBX with Battery 
Reserve 

(b) SD-81577-01 - Power Supply Circuit AC, 
DC and Ringing Supply 

(c) SD-81599-01 - Power Su~ply Circuit 
+48 Volt DC and 10 Vcl".: 
AC Applique for 756A 
Batteryless PBX 

Printed in U.S.A. Page 1 
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5, TAKING EQUIPMENT OUT OF SERVICE 

5.01 When servicing this power supply, 
the ac input should always be dis­

connected. A voltage reading of the out­
put should then be taken to insure that 
the capacitors are fully discharged. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5153-SR-DET-EDC 

Page 2 
2 Pages 

'I 
i 

5.02 If this power supply is to be re-
moved from service for an appreci­

able period of time (one month or longer), 
the electrolytic capacitors must be con­
nected to a source of direct current of 
suitable voltage and polarity as covered 
in Section 032-110-701 of the Bell System 
Practices Plant Series. 

···-----~ 
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CIRCUIT DESCRIPTION 

CHA NOES 

PBX SYSTEMS 
NO. 756A 

INWARD RESTRICTION CIRCUIT 

D. Description of Change§ 

D.l On sheet 01-5 color designations 
on leads of the local cable are 

removed on ~ Class D, No-Record basis. 

D.2 A minor drafting error is corrected 
on sheet 01-6. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 7i20HW-EWS-JGW) 
DEPT 5337-RAV 

Printed in U.S.A. 

Cir5E003-0l 
I*3tra 1 

APPENDIX lD 
DWG ISSUE 2D 

Page 1 
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CIRCUIT DESCRIPTION CD-5E003-0r 
ISSUE 1 

DWG ISSUE l 

PBX SYSTEMS 
. NO. 756A 

INWARD RESTRICTION CIRCUIT 

TABLE OF CONTENTS PAGE 

SECTION I - GENERAL DESCRIPTION • l 

1. PURPOSE OF CIRCUIT • l 

2. GENERAL DESCRIPTION OF OPERATION 1 

SECTION II - DETAILED DESCRIPTION 1 

. 1. SELECTION AND DIALING • 1 

2. COMPLETING INWARD RESTRICTION 
cALt 

3, ATTENDANT ANSWERS CALL 

4. RELEASE OF INWARD RESTRICTION 
coNNEcTtON. 

SECTION III - REFERENCE DATA • 

1. WORKING LIMITS .• 

2. FUNCTIONAL DESIGNATIONS 

~. FUNCTIONS • 

4. CONNECTING CIRCUITS 

5, MANUFACTURING REQUIREMENTS 

6. TAKING EQUIPMENT OUT OF SERVICE 

7. ALARM INFORMATION) • 

SECTION I - GENERAL DESCRIPTION 

l. PURPOSE OF CIRCUIT 

l.Gl The inw&rd restriction circuit 

1 

2 

2 

2 

2 

2 

2 

2 

2 

3 

provides means which prevent the 
attendant from completing & central office 
class call to a.n inward restricted station. 

2. GENERAL DESCRIPTION OF OPERATION 

Genf;ral 

2.01 The iNfard restriction fe•ture is 
associated with the markef circuit. 

In completing a central office class call 
to an inward restricted st&tion, the marker 
operates the corresponding IR- line relay 
which prevents the call tran being com­
pleted to the called st&tion. 

2.02 Connection& between the marker and 
the inward restriction circuit are 

arranged .t0-cona~tha.. raatricted line as 
an tmassigned one. The feature of l'lunting 
is also eliminated to prevent the call from 
being c'ompleted to a station in the same 
hunting_ group. 

Attenca.r_·~ Action 

2.03 The attendant com~letes a call to a 
restricted station by the usual call­

completion procedure. The marker, finding 
the called line inward restricted, treats 
it as an unassigned line and completes the 
call to an attendant trunk. When the 
marker completes the call to an attendant 
trunk, the inward restric~ion circuit 

·releases when marker relays RLA,B operate • 

2.04 When the connection is established to 
an attendant trunk., the. attendant 

answers the call by operating the pick-up 
key obtaining a single spurt of tone indi­

'· eating that this call is interceptf."'I. 

2.05 In releasing the connection, the 
attendant first reoperates the pick­

up key of the central office trunk and then 
operates the HOLD key. 

SECTION II - DETAILED DESCRIPTION 

1. SELECTION AND DIALING 

General 

1.01 The attenaant in answering an iu-
coming central office trunk call, 

operates the associated pick-up key in the 
cordless position circuit. This results_.in­
a talking connection between t'1e attendant 
and the outside party. 

1.02 In extending the call to the requested 
line, the attendant ~perates the HOLD 

key. This re~u:ts in attachment of th~ 
marker and in marker action to att~ch a dial 
pulse register. At this time the central 
office trunk and marker ctrcuit function 
as if the inward re~tricti0n fea~ure were 
not provided. ~--, .. ...,__,.:. 

1.03 In completing the call to an inward 
restricted station, the ~arker 

recognizes the restricted station and 
reroutes the call to the attendant as an 
intercepted call. 

2. COMPLETING INW.P .ID RESTRICTION CALL ( SCl) 

Activating Inward Reatriction Circuit 

2.01 When dialing is completed, the regis-
ter recalls the marKer. · The marker 

functions to complete the call to the 
called statiun ·as usual. The sequent1a.l 
operation of the marker does not change 
regardless of the state of the called 
station i.e. idle, busy or busy and camped cr 

P&ge I: 
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2.02 In the process of connecting the 
trunk to the called station, the 

marker operates the corresponding AU­
relay performing the following functions: 

(a) Locks operated via released marker 
relays RLA,B. 

{b) Prepa~es a path for operating the 
correspondifl8 line relay IR~. 

(c) Prevents marker relays HCA,B from 
operating. 

(d) Prepares a path for operating marker 
relays BSYAA, BA. · 

2.03 When marker relqs COTA,B and 
corresponding TCS- operate, they 

opera~e the corresponding line IR~ relay 
performing the following functions& 

C-a) Prevents the corresponding marker 
relay s- trom operating and eo pro­

vides the marker with the necessa17 
signals to consider the called station 
as unassigned. · 

(b) Locks operated via released marker 
relays RLA,B. 

2.0l~ 'Ille marker proceeds to complete the 
call to an attendant trunk. When 

the call is completed, the marker :release·s 
by the operation of marker relays RL(A,AA, 
AB,B,BA,BB). Relays RLA,B operated also 
release relays AU- and IR-. 

3. ATTENDANT ANSWBRS CALL 

3.01 The attendant in response to an 
audible signal and flashing SL and 

TL lamps operates the pick-up key aeaociated 
with the attendant trunk". A momentar,r 
spurt of tone is heard as a signal to the 
attendant that this is an intercepted call. 

4. RELEASE OF lNYARD RESTRICTIOlf COIDCTION 

4.01 In releasing the connection, the 
attendant first reoperatea the pick­

up key associated w1 th the central office 
trunk and then aoaentaril.7 operates the 
HOLD key in the cordlUs position circuit. 

- SECTION III - RBFERERCB DA.TA 
cum.4 m:m~nn 

l. WORKilfG LIXITI 

1.01 Voltage l1ait4 45-52 volta. 

Pkge 2 

2. l"UNCTIONAL DESIGNATIONS 

2.01 Designation Meaning 

AU­
IR-

3. P'UlfCTIONS 

Aux111ar, unit 
Inward Hestrtction 

3.01 To recognize an inward restricted 
station. 

3.02 To signal the ll&J'ker ~o connect a . 
central office trunk 'to an attendant 

trunk it the call ia intended tor an inward 
restricted station. · 

3.03 To inhibit the hunting feature of 
the marker. ... ;-,. 

-· 
3.o4 To substitute for the n()lloperat on 

of marker relays HCA,B 1n the c 
pletion or an inward restricted call. 

4. CONDCTIHG CIRCUITS 

4.01 When this circuit is listed on 
key sheet, the connecting into ation 

there.on shall be followed. 

4.02 'l'J'pical connecting circuits: 

{a) Line, Link. and Marker Circuit 
SD-65741-01. 

(b) BUsy Verification Auxiliary 
Circuit - sn-66911-01. · 

5 • MANUFACTl.JRING REQUIREMENTS 

5.01 The inward restriction circuit hall 
be capabl-. or performing all or the 

tuncticns given in this circuit descr ption; 
the relqa with which it 1s equipped hall 
meet all requirements of the circuit 
requirement tables. · 

6. !rAJCDrG 19UIIMBMT OUT OF SERVICE 

6.01 11hen maintenance teats and adJ 
meta are to ,be made 1 the 

re1tr1ct1on circui~ can be taken OQt 
senice as followu 

. . 
· C.•) .Block the AU0-9 relqe nonoperated. 

(b) Racw*' necH•&!T l•&d prOYidin& in­
ward r••tricted aenice. to individual 

at&tlona. 

I. 
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7. ALAlll IIQ'ORMATIOB 

7. 01 An operated tuae inappJ.71ng the 
inward rHtl'ictlan circuit nw.lt• 1n 

visual and.audible •i&D&l• at the attend­
ant poai ti on and in tb• alum, tnaater 
and. teet circuit. Alao, ~t alanl •end111& 

• 

la proYicled, a -.tor·a1u11. la trualtted 
to the plant ••1"11c• c..ater. 
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CIRCUIT DESCRIPTION 

CHANGES 

PBX SYSTD4S 
NO. 756A 

STATION MESSAGE REGISTER 
PtJLSE AND SURCHARGE CIRCUIT 

B. Changes in Apparatus 

B.l Removed 

ALM Diode 
446F - Fig. 4 

Replaced By 

ALM Diode 
458A - Fig. 4 

D. Description of Changes 

D.l This circuit is reissued to correct 
the release monitor alarm portion of 

this circuit as follows: 

(a) Pin designations 3 and 4 of the Jl 
connector are reversed to correct 

the connecting information to the relay 
timer delay circuit (ALM). 

(b) Series diode ALM is removed and 
placed in parallel with relay AIM 

to provide more reliable transistor pro­
tection for the relay timer delay circuit 
{ALM). Also, the code of diode ALM is 
changed from 446F to 458A. 

D.2 On sheet Al, t~e sheet index is brought 
up to date. 

D.3 On sheet A2, the coordinate location 
for diode ALM is revised. 

D.4 On sheet Cl, the code of diode ALM is 
changed from 446F to 458A. Also, 

coordinate locations for pins 3 and 4 of 
the Jl connector and diode ALM are revised. 

D.5 On sheet G2, TS(C), pin 18: The pin 
designation of the Jl connector is 

changed from pin 3 to pin 4. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 5120HW-JJM-LK.J) 
DEPT. 5337-RVL 

Printed in U.S.A. 

CD'-5£021-01 
ISSUE 2D 

APPEIDIX 2A 
DWG ISSUE 6A 
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CIRCUIT DESCRI"PTION 

PBX SYSTEMS 
NO. 756A 

CD-5E021-CH 
ISSUE 20 

APPEN0IX 15 
D\-:G ISSUE 5B 

STATION MESSAGE REGISTER 
PULSE AND SURCHARGE CIRCUIT 

CHANGES 

D. Description of Changes 

D.l This circuit is reissued to pro­
vide for message registration and 

surcharge registration on a per trunk 
basis. 

D.2 Option K is added and rated Stan­
dard to provide message registra­

tion on a per trunk basis. 

D.3 Options V and W are rated 
Manufacture Discontinued and 

option J is added and rated. Standard 
to provide surcharge registration on 
a per trunk basis. 

D.4 On sheet Al, the sheet index is 
brought up to date. 

D.5 On sheet A2, options J'and Kare 
added to the option index. 

D.6 On sheet Dl: Circuit Note 102 is 
revised for clarification, Circuit 

Note 104 is revised·to reflect the 
changes in this issue, and Equipment 
Notes 204 and 205 are added. 

D.7 On sheets Gl, G2 and G4, the 
CADs are revised to reflect the 

changes made on this issue. 

F. Changes in CD Sections 

F.l Under TABLE OF CONTENTS, SECTION 
II - DETAILED DESCRIPTION, add: 

5. OPTIONS .........•......... 

A. Options Applying to or 
Affecting the Station 

Message Register Pulse and 
Surcharge Circuit .....•.... 

F.2 In TABLE A - MESSAGE UNIT PULSE 
PATTERNS: Delete options V and 

W from the Circuit Options column and 
replace option V with option J. 

F. 3 In SECTION II - ::-.E':'AILE;:J :QESC:'UP:"IO~l... 
change the minor heading o~ Pc~E 2 to 

read as follows: 

Without Surcharge CircuH (Options 
X and J) 

P.4 In SECTION II, under 1118,ior heading C, 
change the minor heading to read as 

follows: 

Without Surcha e Circuit Ootions 
Z and J 

F.5 In SECTION II, under rr.a:or heading D, 
change the minor hea1ing to rea1 as 

follows: 

Without Surchar e Circuit O~tions 

Y X and J 

P.6 In SECTION II, add Part 4 omitted 
erroneously on rewrite for Issue 2D 

of this CD as follows: 

4 • MISCELLANEOUS FEATURES 

4.01 The surcharge circuit may be 
tested by the following proce-

dure. 

(a) Observe that the circuit is 
idle by verifying the unoperated 

condition of relay MS and absence of 
ground on lead Sl. 

(b) Manually operate relay 1-'.S. 
This starts the surcharge cir­

cuit. 

{c) Observe that associated pulse 
circuit relay SX operates and 

releases. 

( d) Count the nurr.ber of OJ;erations 
of pulse relay SX. '!'his should 

correspond to the surcharge units 
specified for the particular installa­
tion. 

(e) Alternative check: Connect the 
(+) terminal of a test voltmeter 

to ground at unit terminal strip and 
the (-) terminal to lead Ah. Count 
the number of downs ca le S\·;ing::: during 
a simulated surcharge se~uence. This 
should correspor.:: to the ml::-.ter of 
surcharge units speci~ie~ ~o~ t~e 
particular installatio~. 

P:;;e l 
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4.02 'Ibis test procedure does not 
change the registration on 

any station line register or trunk 
register. 

F.7 In SECTION II, add Part 5 as 
.follows: 

5. OPTIONS 

fj. Options Applying to or Af:fect­
ing the Station Mess~e Regis­

ter Pulse and Surcharge rcult 

5.01 Optional wiring and apparatus 
arrangements to provide 

certain operating features ot the 
circuit are shown in Table B. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 5120HW-JJM-LKJ) 
DEPT 5337-RVL 

Page 2 
2 Pages 

'!'ABLE B 
OPTIONS APPLYING TO OPERATING CotIDITIONS 

OPTION DESCRIPI'ION 

V(MD) Provides wiring when surcharge 
registation is not required on 
all C.O. Trunks 

K Provides wiring for those C.O. 
Trunks on which message registration 
is not required 

J Provides wiring for those c.o. 
Trunks on which surcharge registra-
tion is not required. 

W(MD) Prov~des wiring when pulse pattern 
B (Table A) is required for nessage 
registration and surcharge .registra-
tion is not required. 

·-~ 
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CIRCUIT DESCRIPTION CD-5E021-0l 
ISSUE 2D 

DWG ISSUE 4D 

PBX SYSTEMS 
NO. 756A 

STATION MESSAGE REGISTER 
PULSE ARD SURCHARGE 

CIRCUIT 

TABLE OF CONTENTS 

Si:,~·::ION I - GENERAL DESCRIPTION --------
1. PURPOSE OF CIRCUIT. 

2. GENERAL DESCRIPTION OF OPERATION. --------
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1 

1 

SECTION II - DETAILED DESCRIPTION 2 

1. TRANSFER OF CENTRAL OFFICE 
--tM'Gf"S'T'~ION ...••• 

A. General •.•.....•• , 
~. Registration of Message Unit 

Charge {SCl) •••.•••. 
c. Long Pulse Cutoff (SC2) ... 
D. Post Call Pulse Hold (sc3). 

2. --~~~Q.E REGISTRATION (SC'±.l. 

A. End of Call ..... . 
B. Registration of Zero to Six 

Surcharges •.•.••. 

3. FUNCTION OF MARKER CONTROLLER 
---:crncuft'=r!'~ --
A. General ...•...•.•. 

2 

2 

2 
3 
3 

4 

4 

4 

4 

4 
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B. Registration Pulse Applied -
Marker in Camp - On Call Termin­
ation (SC5) ..... · · · . · 
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1. WORKING LIMITS ..... 
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TABLE A 
MESSAGE UNIT PULSE 

PATTERNS 

TYPE START OF PULSE (S) 

A. Single or Shortly (2-5 sec.) after 
mui+ iple pulse calling and called party 

are connected 

p,. Single post Within 450 milli-seconds 
1:all pulse after disconnect of 

calling or called party 

c. Single long Shortly (2-5 sec.) after 
pulse calling and called party 

are connected 

1. PURPOSE OF CIRCUIT 

1. .:1 The station message register pulse 
and surcharge circ~it provides for 

transferreing message unit registrations 
originating in a central office to message 
registers associated with the trunk and PBX 
station. 

END OF PULSE (S) CIRCUIT OPTIONS 

Last pulse ends before X or X and V 
either calling or called 
party are disconnected 

About 200 milli-seconds Y and X er 
after start of pulse y' x, V and w 

When trunk circuit is Z or Z and V 
released 

1.02 By using a surcharge applique (FS2) 
with the station message register 

pulse circuit (FSl) a preset number of 
surcharge units are added .to the station 
line registration for each completed call. 

2. GENERAL DESCRIPTION OF OPERATION ----------
2.01 Message unit pulses originating in the 

c~ntral office equipment are trans­
mitted to the message register pulse circuit 
over a third wire associated with each PBX 
trunk 

Page l 
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2.0~ The alll'Charge circuit -.· y. be arranged 
,-e, ··, tor eel._ ··rrma o to::S Masege units 

at the end of each call •. : .. t·:l*·kleto .. r. e .. · the line ci:rcait el4abe eel · .· · ~1• 1s re-
leased ,,_ th9·<trank. : . . Hq\l!ried 
fer su~charge registration a).oe originated 
by the surcharge circutt (PS2). 

~~~II - DET!JIMP !1.P..£RI)!N! 

b___!B!~!i_QF CEN'l'J!AL, <UI.qE~'t_MTI~ 

&.,_J!eJle ra l 

l.01 When a call has l;MJen eet•~11ahed via 
a PBX trunk and central of'f'ice cir­

cuits, the central office appll&a one or 
more battery pulses to a third wire associ­
ated with the PBX trunlt and it:ei.etation mes­
sage register pulse and surcharge circuit. 

1.02 Pulses from the central ottice ror 
message unit regtff.W'•~.· ·· ·'1 ... · .• t. be in 

one of the patterns shown lri""Jilli. A. 

l.03 ~·-~_t101) ..-._.._,,~•·fmlse 
circ\dt must be equipped with the 

indicated .opti.~ or 'op't1.~. t'or pi-oper re­
gistration of the message unit pulses. 

.!!.:.__ ~tration ot Messaae Unit Change 

!!!_~t Surcharge Circuit (ORtions X end V) 

.. J~QJ± Til.~ .l'J.ll$e train for Pu.lae-.pattern A 
· (Table A) contains a n1.1111ber of pulses 

c0f'respond1ng t<> the basic 1119•••se unit 
cfiarge for the call. 

1.05 A battery on the third wire from the 
central office is applied via lead 

:-tt to operate relay SX over its primary 
, winding. 

· 1.o6 Relay SX operated: 

{a) Applies +48V via lamp MR and lead 
SSl through the crosspoints of the 

operated switches.to score the line mes-
11age- nrgt':ster ( am:r ~s·saciatea with the 
calling PBX station. 

(b) Applies battert via rHistor -'m to 
econ the trunk mes1ulge register 

(TRK) associated with the trunk circuit. 

(c) Operates relay COD. 

Page 2 

l.07 Diode SX between leads SSl &nd ~2 
provides e path to the lirre hold. 

-

. · t (UIM) in the line., link, and merker 
. t and prevents +48V from reaching 
• It; ·and ss~. During the operation of 

. SX, LRM is held operated by relay 
. sa in the central office trunk circuit via 

lead SSlJ diode SX, and lead 852. Once 
relay SX has fully operated, the +48 volts 
applied to lead SSl to score the message 
restster {LINE) holds LHM operated. 

1.08 Removal of the battery pulse fro~ 
lead M releases relay SX which 1!'·, 

turn releases relay COD and message re­
grater LINB and TRJC thus returning the mes­
sage register pulse cir~uit to normal. 

1.09 If the call requires registration of 
several message units the action of 

operating and releasing relay SX is repeated 
for each message unit. This scores the 
corresponding number Of counts on the 
station line message register and the trunk 
register. Relay COD follows each operation 
of relay sx. · 
With Surcharge Circuit (Option X) 

l.10 When the surcharge circuit is provided, 
the operation of the pulse circuit 

is identical to that d~scrlbed previously 
with the exception that the operation of 
relay SX also operates relay MS in the 
surcharge circuit. 

1.11 Relay MS operated: 

(a) 'Locks operated . 

{b) Prepares a path for its own shunt 
· down release . 

(e-) Provides a holding path for relay 
SR in the trunk ct~cuit via lea~ SR 

_am : di ode PP. 

{d) Connects terminals of SC selector 
arc 1 to the secon1ary windin~ of 

pulse circuit relay SX to prepare for re­
gistration of surcharge at the end of 
'the eall. 

{e} Prepares a path for operat~ng magnet 
· ~OT of selector SC when relay IMP 

operates. 

(f) Prepares a path for operating relay 
DS when relay Sl in the tr<.lnk circuit 

releases at the end of the call. 

1.12 When the calling station disconnects, 
relay Sl in the trunk circuit releases. 

Rel~ase of relay Sl removes the shunt down 
path provided by lead Sl~and relay DS in 
the surcharge circuit operates via lead 
SS2. The circuitry is now set for sur~harge 
r~gistration and proceeds to function as 
48'ftrtbed in Section 2. 

.... .,.· 
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c. Long Pulse Cut-Off (SC2) 

Without Surcharge Circuit (Options Z and V) 

1.13 The pulse train for pulse pattern C 
(Table A) contains a single long 

pulse and only one registration will be 
made. 

1.14 A battery pulse on lead M operates 
relay SX which in turn performs the 

functions described in Registration of Mes­
sage Unit Charge and in addition applies 
battery via resistor TR and diod.e LP to 
relay P. The operation or relay P is de­
layed due to the action of thermtster LP 
in its grou_1:i path. If relay SX remains 
cperated longer than 200 to 1000 (nominal 
s.oo) milli-seconds, relay p operates. 

1.15 Relay P operated: 

(a) Locks to the pulse on lead M. 

(b) Short circuits thermister LP. 

(c) Releases relay SX. 

~_.16 Re,lay _SY. released: 

(e:) Releases the station line message re­
gister (LINE) and the trunk message 

register (TRK) in the message register 
circuit. 

(tl Releases relay COD. 

1.17 An important function of relay Pis 
to shorten the interval during which 

T48V is connected to the sleeve lead of 
~he FBX switch train. This reduces the 
interval which a maximum load may be imposed 
on the -t-48v supply by simultaneous charging 
in a number of trunk circuits, and reduce 
the interval during which the line, link, 
en::! marker circuit is prevented from making 
2 camp-on type connection. 

1.18 When the call is terminated by the 
calling party, the battery pulse is 

removed from lead M. Removal of the bat­
tery pulse begins the slow release of relay 
P. Once relay P is released, the pulse 
circuit is returned to normal. 

With Surcharge Circuit (Optic~ 

1.19 When the surcharge circuit is provided, 
the operation of the pulse circuit is 

identical to that described previously with 
the exception that the operation of relay 
SX also operates relay MS in the surcharge 
circuit. Relay MS operated performs the 
same functions as described in Registration 
of Message Unit Charge. 

l.?J When the calling station disconnects, 
relay Sl in the trunk circuit releases 

operating relay DS in the surcharge circuit. 
The ci!'CUi tr.: : :~ no'.: ."et f'or surcharge re-

gistration and proceeds to function as 
described in Section 2. 

D. Post Call Pu!se Hold (SC3). 

Without Surcharge Circuit (Options Y, X, V 
and w). -

1.21 The pulse train for pulse pattern B 
{Table A) contains a single pulse 

and only one registration will be made 
after the calling station has disconnected. 

1.22 When the calling station is connected 
to the central office trunk circuit, 

trunk relay Sl operates. Relay Sl operated 
connects ground via lead Sl and thermtster 
PP to relay P. The operation of relay P 
is delayed 1 to 5 (nominal 2.5) seconds by 
thermister PP to prevent premature operation 
of relay SR via lead SR. 

1.23 Relay P operated: 

(a) Provides a holding ground for trunk 
circuit relay SR. 

(b) Short circuits thermister PP. 

1.24 When the call is terminated by the 
calling party, trunk circuit relay Sl 

releases and starts the slow release of 
relay P. The combined release times of 
relays Sl and P provide a minimum of 450 
milli-seconds before starting the.slow re­
lease of trunk circuit relay SR. During 
this interval, a battery pulse is applied 
from the central office to lead M. The 
battery pulse operates relay SX which in 
turn performs the functicns described in 
Registration of Message Unit Charge. 

1.25 When relay P has released, the pu}<::.e 
on the M lead from the central office 

is removed and relay SX releases. Relay 
SX released returns the pulse circuit to 
normal. 

With Surcharge Circuit (Options Y and X) 

1.26 When the surcharge-circuit is pro-
vided, the operation of the pulse 

circuit is identical to that described 
previously with the exception that the 
operation of relay SX also operates relay 
MS in the surcharge circuit. Relay MS 
operated performs the same functions as 
described in Registration of Message Unit 
Charge. 

1. 27 The release of relay P removes the 
shunt down path provided and relay 

DS in the surcharge circuit operate::. via 
lead SS2. The circuitry is now set for 
Sllrcha rge regis tra tior. and proceeds 
to function as described in Section 2. 

Fage 3 
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2. SUR:RARJE'REGISTRATION {SC4} 

~. End ot Call 

2.01 lben the call 11 terminated by the 
.-111111 party, relay Sl in the t.runk 

circuit releaae1, thu1 removing shunt-down. 
ground from relay DS. Relay DS operates 
by the.previously operated relay MS and 
trunk.circuit relay SR. With option Y, 
operation ot relay DS is delayed by the 
slow release of pulse circuit relay P. 

2.02 Relay DS operated: 

{a) Locks operated under control of trunk 
circuit relay SR. 

.. 
(b) Opens the shunt-down path to ground 

at ~lay Sl in the trunk circuit. 

(c) Connects ground via lead ST to relay 
IMP. Relay IMP operates from the 

interrupter circuit of the 756A PBX at a 
rate of 120 ipm. 

(d) Connects ground to the release monitor 
alarm circuit {FS7). 

(e) Connects ground supplied from relay 
IMP to arc 1 of selector SC and by 

previously operated relay MS, to magnet 
ROT of selector SC. 

(f) Opens the path via selector off-nor­
mal contacts for operating magnet 

RLS of selector SC. 

(g) Removes ground from lead H to the 
central office trunk circuit to pre­

vent the completion of an incoming call 
to the PBX station that is being held for 
surcharge registration. 

{h) Opens the path between leads Rl and 
R2 to the central otfice trunk to 

prevent ringing on an incoming call 
during surcharge registration. 

B. Registration of Zero to Six Surcharge& 

2.03 The first operation of relay IMP at 
the end. of a call (if of sutficient 

duration) energizes magnet ROT of selector 
SC. The selector is rotated to step 1. 

2.04 To insure that full pulses are gotten 
from the interrupter started by relay 

IMP, step 1 is unused. 

2.05 With the selector stepped off-normal 
the selector off-normal contacts are 

closed. This prepares a path for operating 
selector RLS when relay DS releases. 

2.06 To allow time for any post-call lead 
M charge to disappear, selector 

step 2 is unused and 3 is used for zero 
surcharge. 

Page 4 

2.07 When the selector is stepped to pos-
ition 4, 120-ipm ground is applied 

by arc l and operated relay MS to operate 
pulse circuit relay SX on its secondary 
winding. 

2.08 This partially registers a count on 
the station line message register 

and operates relay COD. During the 120-ipm 
off period, the count registration is com­
pleted. 

2.09 Subsequently ground impulses on lead 
IMP step the selector to subsequent 

p~sitions scoring the station message re­
gister each time. 

2.10 After registering the last surcharge 
tor which the unit is wired, the 

release of pulse circuit relay SX applies 
ground by wiper and arc 2 of the selector 
SC to the winding of relay MS causing its 
release by shunt-down action. 

2.11 Relay MS, in releasing, opens the 
impulse path to magnet ROT and re­

leases the trunk circuit relay SR wh~ch 
in turn releases relay DS. 

2.12 Relay DS released completes a path 
by closed selector off-normal con­

tacts for operating magnet RLS of the 
selector. Ground is restored on lead H to 
the two-way trunk circuit. Leads Rl and R2 
are reclosed to the trunk circuit completing 
the operating path of trunk relay Rl. 

2.13 With its release magnet energized.;·· 
the selector restores to normal. 

Other off-normal make contacts open to 
de-energize the release magnet. 

2.14 The trunk and message register pulse 
and surcharge circuit are restored to 

normal and are ready for the next usage. 

,.., 
f .. 

----------r 
.;·. 

·------
of Marker Controller Circuit 

"""'-~ioPiir~.;;..;.;;.~;.....;;.=~;.;;._.;:;.;;.;.;..;;.;;.;;.==.~::.:..:::.::.:::..:::. ___ ~~-,~----

A. General 

3.01 Operation of relay SX in the pulsing 
circuit operates ~elay COD in the 

marker.controller circuit. If relay COD 
is operated prior to the operation of marker 
relays HMKAiB during a camp-on call termin­
ation, the ink testing function of the 
marker circuit will be disabled and the 
camp-on call termination will not be made. 
The manner 1n which the marker controller 
circuit performs this function depends on 
marker options XK and WV. 

B. 

Marker Circuit Equipped with Option XK 
Caption T provided). 

3.02 Relay COD operated: 

in 

-· ··--. ·- .... 
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(a) Locks under control of marker relaya 
COTA,B. 

(b) ·rrsnste rs the opera ting pa th or marker 
relays CONA, AA, B, BA to relay H. 

Operation or marker relays HMKA, B 
operates rela1 H. Relay H operete4: 

(a) Operatec c.o. trunk relay RS. 

(b) Provides a holding ground tor marker 
reley DCKA, B. 

(c) Provides a holding ground for the 
trunk hold magnet THM-- and trunk 

relay HM. 

(d) Prepares a path to operate relay BY 
in the regls ter. 

(e) oi~rates relay ST in the busy ver­
ification circuit if the marker is 

perf'onning the camp-on o1Htrat1on 1n con­
hectio~ with busy ver1t1cation. 

3.04 During the ma!"k.er release: rel~y H 
releases, and'' nley COD Will release 

provided rP.lay SX in the pulse circuit has 
released. 

Marll'er Circuit E~l.i111R!d With 9Pt\on WV 
Lb.i!lon ~ erovlaJtI:. . 

Rela;r ~OD ope'l"ated: 
'' 

(a) tocks under control ot marker relllys 
C'O'IA, B. 

{b) Transfers the 9p•rating path o~.marker 
relays CONAA, al to relay H. 

(c) Prevents the operation of marker alarm 
relays COAL am! ·XCAL. 

Operation of ~rker relays HMKA, B 
operates relay H·. Relay H operated: 

(a) Operates relay S'.1' in the busy ver­
iricntion circuit if the marke.r 1s 

performing the, caap.:on operation in con­
ne~Ucn ~·11th bu5y verifies ti on. 

(b) Prever.t$ the operation of marker 
alarm relay LALI when marker relays 

CCNA, B operate and C:ONAA, BA do not. 

(c) Removes ground from leads MR5 and 
MR6 to prevent marker relays t'l'CA, B 

frcm opera ting. 

3.07 During the marker release: relay H 
releases, and relay COD will releaae 

provided relay SX in the pulse circuit ha• 
released. 

SEC'i'IOK III - REFER!RCI: DATA 

1. WORKING LIMITS 

1.01 Maximum resistance of third wire plus 
ground return re11etance. 

Max.Adverse 
Ground Pot 

Max. Rea. of Third Wire 
Pl11a Oro~Betu.m Re111tance 

co a · « co Utt. 

0 
l 
2 

~ 
5 

10 

4dV Min. 45V Min. 

1040 1345 
980 1285 
920 1225 
865 1165 
865 1105 
750 1040 
465 750 

Note: Linear extrapolation may be used to 
obtain maximwr. permissible resistance 
for other values of CO battery and 
adverse ground potential. 

1.02 Minimum insulation resistance (third 
wire to ground) 50,000 ohms. 

.J. FUNCTIONAL DESIGNATIONS 

2.01 Relays 

Designation 

AIM 
COD 
DS 
H 
IMP 
MR 
MS 
NV 
p 
sx 

2.02 Selectors 

Desipt!Q!l 

SC 

3. FUNCTIONS 

Meanipa 

Alarm 
Camp-On Denied 
Disconnect Started 
Hold 
Im~ulse (120 or 60-ipm) 
+48V F\\ae Aliann 
Message (Charge) Started 
No Voltage 
Pulse,>ff'or .Option Y or Z) 
Sleeve- :Switching. 

Muniy 

Surcharge. Control 

3.01 To·operate a line mesaaae register 
individual to a PB! station in 

accordance with message unit registration 
p"lses originated st the connected central 
ortice. 

3.02. To operate a trunk message register 
individual to a central office trunk 

in accordance with message unit registration 
originated at the connected central office. 

3.03 To activate a message registration 
alarm lamp: .and the :PBX common alarm 

circuit when surcharge registration is not 
completed during a specific interval after 
termination of a trunk call. 

3.04 To disable the link testing function 
ot, .·~ line, link am •rker circ1.11t 

durin& a camp-on call teS!lldnetion when in 
the I)~ ot s~orina a mliaap re&tater. 

Page 5 
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4: COIQO'l'IIQ Cill:UI.J! 

•.01 When thi• circuit la llate4 on • luty 
aJMt•t .. the connect1ng 1Dromet1an 

ttwncn lbould be followed. 

4.02 Thll station •H•P regiate11 pW.ae 
and surcharge oircui t aa uaed in the 

756A PBX •1•tem has the tpllowing typical 
connecting and aaaociated circuits: 

(a) Two-Way Trunk C1rcu.1t to Central 
Ottice - SD-65752-01. 

(b) Mea .. p Register Circuit -
SD-65652-01. 

(c) Line, Link, and Marker Circu.1t -
SD-65741-01. 

(d) Alana, Transfer and 'l'eat Ciromt -
SD-66796-01. 

( e) Relay Ti• Delay Circu.1 t -
SD-99361-01. 

(t) Interrupter Cheu.it - SD-81288-01. 

(s) Bu.ay Yer1t1cat1on .Aux111aey 'l'runk 
Circuit - SD-66911-01. 

4.03 The central office circGlt to Vhlcb 
the PBX trunk has accesa lllWlt be 

ai•nnaed. to appi;y •aa•e regiatnation 
pulses to a third wire (lead M) aaaociated 
with •~ch PBX trunk pair. 

5.01 The rectifier +48v p~r auppl7 bol.da 
relay NV operated over ~ed lead 

IV. hilure of the +48v auppl;y releaaea 
the PBX po.fer f'!llilure alal'l!l and lilht• laap 
MV& 

5.02 The failure of a +48v tuae operates 
rela7 MR grounding lead Bl'l' to 

actuate the PBX alara circuit and lilht• 
laap MR. 

5. 03 When rela;y DS opera tee during aur-
charge ... ground 1s connected to.the 

relay tiM dela7 circu.1 t. Ir aUl'Charpa 
are not regtn....s 'Within 11pprad.Mtel7 
2 m1n'1te• •:tter the stetian c11ttcannecta .. 
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relay AIM will operate. Relay AU& operated 
liDt• lamp RA and applies ground via lead 
Uff to the alar111, transfer, and teat cir­
cuit :resulting in a taUure alal"ll. 

6.01 The station message register pulse 
and surcharge circuit shall be cap­

'able of performing all of the functions 
given in this circuit description; the 
relays with which it is equipped shall 
111tet all requirements of the circuit re­
qQirements table. 

. 7. ··TAKING EQ,UIPMEHT OUT OF SERVICE 

7.01 During maintenance or the station 
••sage register pulse and aQl'Obarp . 

circmt .. the aaaociated two-way CO trunk 
ahould be made bu•y at.the central office 
to prevent int.Clming calls. 

7.02 'l'he station lae•3age register "'1•• 
•n4 aurcbar&• circuit ma;y be dlaabled 

by blocking relaJ' BX unoperated. In W.• 
cc:nlition the a&1ociated CO trunk cil'Cuit 

· ma;y be uaed tor inc ming and outgo:lnc calla .. 
but message unit charges will not be n­
corded on an;y station massage register nor 
on the trunk register. 

S!lCTION IV - RBASOMS FOR RElSSUI 

B.:..,_~iption of Cha111es 

D.l Option T 18 designaced and rated 
Additions and Maintenance OnlJ. 

Option S is added an:i rated Standard to 
provide wiring to make the station ••••P 
reatater pulse and surcharge circu1t 
tunctional with the line, link.. and •ricer 
circuit when the marker is equipped with 
option W. 

D.2 Option R is designated and rated 
Manufacture Diacontinued to prevent 

interaction between two central office 
trunks over the sleeve lead when the marker 
circu.1t is setting up a camp-on connection. 
'l'he break contact of relay SX is removed 
trca between leads SSl and SS2, since 
diode SX maintains the necessary continuity 
on these leads and also prevents any in­
teraction between two central office 
trunk circuits. Option Q is added and 
rated Standard to revise wiring on 
sheet Gl (CAD 1) to accaaodate tbe 
changes made necessary by the deletion 
ot R wiring. 
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D.3 Option M is designated and rated 
Manufacture Discontinued. Option N 

is added and rated Standard to revise 
wiring on sheets G2 and G3 (CAD 3). 
Opt~on N provide• terminals tor strapping 
either option S or option T. 

D.4 On sheet DlJ Circuit Note lo4 is 
revised to reflect the changes in 

this issue and Circuit Note 106 is added. 

BELL TELEPHONE LABORATORIESJ INCORPORATED 

(WECo 2120HW-JJM-WHIC) 
DEPT 5337-LAH 

n.5 On sheet ElJ the sequence charts are 
revised and sheet note l is added. 

D.6 On sheet E2J sequence chart SC4 
is revised and Circuit Notes 1 and 2 

on sequence chart SC5 are added. 

D .• 7 On sheets Gl, G2 1 and G3 1 CADS l and 
3 are revised to raflect the changes 

in this issue. 
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1. 01 'rhe make busy and busy display cir-
cuit functions as a test circuit for 

the PBX. The circuit provic.les a means for 
mak1ng·certa1n i,ndividual circuits of the 
PBX busy for testing purposes. 

2. GWRAL D&SCRIPTION OJ.i' OPERATION 
!, 

A. Mak9·Busy Ke.ye Normal 

2.01 With the make busy keys unoperated, 
the circuits in the· PBX function as 

normal. However, when a circuit is made 
busy under normal operationa~ an &ssociate1 
make busy lamp will light, provided the 
make busy circuit power key is operated. 

B. Make Busy KeX Operated 

2.02 When it is desired to make a circuit 
of the PBX busy, the associated make 

busy key is operated (pulled out). Warning: 
Do not o~erate the make ,bua~,key if the 
c!rcui.t s 6Usx thr<.1uc\Jti41'.ous Pmt opera­
~lons. In general, nm e 6\is.v key opera­
ted: 

(a) Mak~s the circuit bua,V or simulates 
a bus,y c ondi t!on for .subsequent 

requc::,ts tor. eervi~·. · , '"IF 

·! I t 

(b) Lights the ,as~~tf.~ 111~ Pl.lS.Y lamp 
indica unJ; tntit"t: ttte~Hrc ui t · hn bee!'l 

made busy •. 

Printed in U.S.A. 
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C. Restoration oJ' PBX Clrcuit 

2. 03 To rc:.;tr1re the PllX circuit t.v use, 
the makt~ busy key must be rele.'.lsed 

(pushed in). 

SECTION II - DETAILED DESCRIPTION 

l. POWER KEY AND LAMPS (FSl) 

A. General 

1.01 The make busy and busy display circuit 
power key (PWR key) must be operated 

as an initial step in the use of the make 
busy and busy display circuit. 

B. Power Key 0perated 

1.02 Operation of key PWR to the ON posi­
tion :lppliea both the -48 volt and 

-96 volt batteries to the circuit. The 
-48 volt battery supplies power to: 

(a) The 909 ohm and 8 volt zener diode 
voltage divider network used for 

busyinr, the links (FS4). 

(b) The circuit power lamp {PWR-48 lamp). 

1.03 The -96 volt battery supplies power 
to: 

.~ ..._, . 

(a) All the busy lamps in the circuit. 

(b) 'l'he circuit power lamp (PWR-96 lamp). 

Power Key Returned to Normal Position 

l. o4 · !~leasing the power key disables 
the mAke busy and busy display cir­

...:ui t only to the extent that the busy lamps 
will not li~ht when a busy condition is 
detected. If it is desired to return the 
enti.re PBX circuitry to normal, it is nec­
essary to release all the busy keys in the 
make busy circuit in addition to releasing 
key PWR. 

2. ST/\'l'I ON DIAL TRANS PER 'l'RUNKS ( FS2) 

A. Di'tl •rranr.fer 'l'runk Key Normal 

. :.:· Transf'ur 'l'runk Rcqucutcc]_ 

2.01 A trannfer trunk is requested.when o. 
PBX station, in tranaferring an in­

.coming call to another PBX station, de­
presses the switchhook momentarily. When 
the PBX station flashes, the central office 
tl'Uftk involved in the connection calls on 
the controller circuit to select one of 
the two transfer trunks provided. ·To ob­
tain a transfer trunk, the controller 
circuit proceeds to ground lead GP. 
Trans~er Trwlk Selected 

2.02 The states of the HM relays in the 
two transfer trunk circuits dictate 

.fa&e 2 

to the controller which transfer trunk 
circuit will be selected for the transfer. 
If both HM relays are unoperated, ground 
on lead GP grounds lead HMPA and the con­
troller will select transfer trunk 0. If 
relay HM in trunk 0 is operated, the 
ground on lead GP grounds lead HMPB and 
the controller will select transfer trunk 1. 

Transfer Trunk Seized 

2.03 After the controller circuit sel-
ects one of the available transfer 

trunks, the marker is requested to seize 
the selected trunk. The marker proceeds 
through a sequence of operations and, as 
a result, operates relay SMR-- in the 
line, link, and marker circuit. With 
relay SMR-- operated: 

(a) Relay HM of the selected transfer 
trunk operates in the dial transfer 

trunk circuit. 

{b) Trunk hold magnet THM9- of the sel­
ected tranafer trunk operates in 

the controller circuit. 

(c) Dial transfer trunk busy lamp 
{DLTR lamp) lights in the make busy 

and ousy display circuit. · 

Transfer Trunk Busy Indication 

2.04 The lighting ot l&Illp DLTR indicates 
that the associated transfer trunk 

has been made busy by the controller cir­
cuit through nonnal operat1dna. 

B. Dial Transfer Tr\Ulk Made BUsy (SCl) 

Dial Transfer Trunk Key Operated 

2.05 If it is desired to make a dial 
transfer ~runk busy, the associated 

DLTR ·key in the make busy and busy dis­
play circuit is operated. Key Dl'..TR oper­
ated will operate the associated MBT re­
lay in the station dial transfer trunk 
circuit. Relay MBT operated: 

(a) Opens lead HMPA in the transfer 
trunk circuit if transfer trunk 0 is 

being made busy or HMPB if transfer trunk 
l is being made busy • 

(b) Connects lead GP or ATB through 
contacts of rela.ys MBT and HM to 

lead TC in the tran~fer trunlt•circuit. 

(c) Opens lead HM from the niake busy 
and busy display circuit to the 

dial transfer trUllk circuit. 

(d) Grounds lead HM toward the make 
busy and buay display Circuit to 

light lamp DLTR •. 
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2.06 The lighting of lamp DLTR indicates 
that the associated dial transfer 

trunk has beeri made busy. The opening of 
lead HMPA or HMPB prevents the use of the 
associated transfer trunk circuit. The 
connecting of lead GP or ATB to lead TC 
dire~ts subsequent requests for transfer 
to the other transfer trunk circuit. 

2 .. 07 If one of the transfer trunk circuits 
is made busy, the controller circuit, 

in trying to obtain a transfer trunk, will 
be fcrced to select the remaining transfer 
trunk. 

2.08 If both transfer trunk circuits are 
made busy, the PBX station requesting 

the transfer will be routed to the attend­
ant. 

3. BUSY TONE TRUNK (FS3) 

A. Busy Tone Trunk Key Normal 

Busy Tone Trunk Requested 

3. 01 When a PBX line or trunk other than 
a two-way c.o. trunk originates a 

call tc a PBX line or trunk which is found 
busy by the marker, the marker will a~tempt 
to establish a ccnnection between the 
calling line or trunk and the busy ton~ 

1 trunk. 

Busy Tone Trunk Seizure 

3.02 Before seizing the busy tone trunk, 
the marker will proceed to place a 

busy test on the trunk by connecting bat­
tery through the trunk hold magnet THM07 
to relay SO in the line, link, and marker 
circuit. If the trunk is busy, relay SO 
will net operate and the marker will dir­
ect the register to return busy tone to 
t!'e calling station. If the trunk is idle, 
tf.. battery through THM07 will operate 
r1.;Lty SO and light the trunk busy lamp 
( ;;r lamp). The marker will then proceed 
tc seize the idle trunk by operating re­
hy SMR--. 

Busy Tone Trunk Busy Indication 

3.os The lighting of lamp BT indicates 
that the busy tone trunk has been 

called on by the marker through normal 
operations. 

B. Busy Tone Trunk Made Busy (SC3) 

Busy Tone Trunk Key Operated 

3.04 If it is desired to place the busy 
tone trunk in a busy condition, the 

busy tone trunk key (BT key) in the mall'e 
busy and busy display circuit is operated. 
Key BT operated grounds lead HM in the 
line, link, and marker circuit. Grcunding 
lead HM in the marker circuit: 

(a) Operates the busy tone trunk hold 
magnet. 

(b) Makes the busy tone trunk busy to 
the marker on subsequent requests 

for service. 

(c) Lights lamp BT in the make busy and 
busy display circuit. 

3.05 The lighting of lamp BT indicates 
that the busy tone trunk has been 

made busy. 

3.06 If the busy tone trunk has been 
made busy by the operation of key 

BT, the marker, in trying to connect to 
the busy tone trunk, will find it busy 
and direct the register to return busy 
tone. 

4. LINKS (FS4) 

A. Link Key Normal 

General 

4.01 When a link is requested, the marker 
operates relays LTA,B and LTCA,B 

in the line, link, and marker circuit. 
Operation of these relays connects the 
link testing circuitry to relays LT2-9. 
If a link is idle, the respective sleeve 
will be open and the associated LT re­
lay will operate. If a link is busy, 
the respective sleeve will have a poten­
tial of approximately -8 volts to ground 
and the associated LT relay will not 
operate. 

Link Busy Lamp Indication 

4.02 When a link key (LINK key) is nor-
mal in the make busy and busy dis­

play circuit, the associated link busy 
lamp (LINK lamp) will light when a 
direct or resistance ground is applied 
to the respective S sleeve lead . . , 
4.03 Therefore, when the marker operates 

the LT relays associated with the 
idle links during the link testing 
sequence, those busy lamps associated 
with idle links will light momentarily. 
As the marker proceeds to select and 
busy one of the idle links during the 
link selection sequence, the busy lamp 
associated with the selected link will 
re-light through the resistance ground 
applied to the sleeve lead of the sel­
ected link. 

4.04 The lighting of l:uup LINK indicates 
that the associated link has been 

made busy by the marker through nor-
mal operations. 
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B. Link Made Busy (SC4) 

Link Key Operated 

4.05 If it is desired to make a lin 
to the marker, the associated 

key is operated. Key LINK operated 
a 909 ohm resistor (LA) and 8 volt z 
diode(DLT) voltage divider circuit t 
the associated sleeve lead. 

4.06 Zener diode DLT connected to 
sleeve: 

(a) Holds the sleeve to ground po 
at approximately -8 volts the 

making the link busy to the marke 

{b) Lights the associated LINK l 
the make busy and-busy displa 

cuit indicating that the link has 
made busy. 

4.07 It: all the links except the o 
tested are made busy, the mar 

testing for an .idle link, will be f 
to select the one idle link. 

A. General 

busy 
INK 
pp lies 

5.01 The make busy and busy displa cir-
cuit is used in conjunction w th a 

universal line circuit only when th un­
iversal line is assigned to a two-w y tie 
trunk. 

B. Universal Line Key Normal 

outgoing Call 

5. o:~ For an outgoing. call, the lin busy 
_ lamp (LINE lamp) will light i the 

make busy and busy display circuit hen 
direct or resistance ground is applied to 
the operate path of relay OT. This occurs 
when the marker places a busy test on the 
line by applying battery through relay OT 
to operate the associated S relay. The 
resistance ground of the S relay lights 
the busy lamp. In the following sequence, 
the marker operates relay SMR-- to operate 
relay OT. The direct ground through the 
operated SMR-- contact operates relay OT 
and maintains the busy lamp. After the 
marker completes and releases from the 
connection, relay OT and lamp LINE are 
maintained by the ground applied on lead 
82 _ rom the tie trunk. 

Incuming Call 

5.03 For an incoming call, lamf; LINE will 
light when the universal line cir­

cuit is seized an1 rnade busy to the marker 
by the operation of relay L in the line 
circuit. In the follcwing sequence, the 
marker operates relay IN. Relay IN operated 
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releases relay L and maintains the busy 
lamp. After the marker completes and 
releasea f.rom the connection, relay IN is 
maintainul!ll:-by the ground applied on lead 
82 from .he tie trunk. 

Line Bm ,- Indication 

5. 04 The H1--::hting of the associated LINE 
lamp indicates that the line circuit 

has been made busy through normal operations. 

C. Universal Line Made Busy (SC5) 

Universal Line Key Operated 

5.05 If it is desired to make a universal 
line circuit busy to the marker 

for outgoing tie trunk calls, key LINE 
is operated. Key LINE operated: 

(a) Opens the operate path for relay OT . 
in the line, link, and marker circuit. 

(b) Applies ground to lamp LINE in the 
make busy and busy Hsplay circuit. 

5.06 The lighting of lamp LINE indicates 
that the associated tie trunk has 

been made busy. Opening the operate path 
of relay OT prevents the operation of the 
associated S relay in the marker circuit. 
Grounding the operate path toward the S 
relay makes the line busy to the marker 
for outgoing tie trunk calls. 

5.07 To prevent the use of the tie trunk 
for an incoming call, the tie trunk 

must be made busy at the distant PBX. 

6. ATTENDANT TRUNKS (FS6) 

A. Attendant Trunk Key Normal 

Incoming Attendant Trunk Call 

6.01 On an incoming attendant trunk call, 
the trunk busy lamps (ATND TRK lamps) 

associated with the idle trunks will light 
when the marker, in testing for an idle 
trunk, operates the associated S relays in 
the line, link, and marker circuit. After 
the marker selects and seizes one of the 
idle trunks, the operation of relay B in 
the trunk circuit places a ground on lead 
HM of the selected trunk. The marker then 
p.~oceeds on tc release all operated S re­
lays. The release of the S relays exting­
uishes all the f..'I'ND TRK lamps except that 
lamp asscciated with the selected trunk. 

Attendant Ori;inated Trunk Call 

6.02 .UtE:r the 3.ttendant selects an idle 
attendant trunk by operating the 

pick-up key in the attendant's equipment, 
the rno,rker proceeds to connect the associ­
ated S relay in the line, link, and marker 
circuit t• the trunk lead ITO-. Battery 
through the trunk hold magnet THM operates 
the S relay and lights the associated trunk 
busy lamp (ATND TRK lamp). 
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Intercepted Call 

6.03 On an intercepted call, the marker 
will select an idle attendant trunk 

by testing leads IT(00-02). During the 
selection sequence, the marker operates 
the TN relay associated with the selected 
tnmk. Relay TN operated grounds lead HM 
in the trunk circuit. The ground applied 
to lead HM: 

(a) Operates the associated trunk hold 
magnet THM in the marker circuit. 

(b) Lights the associated trunk busy 
lamp (ATND TRK lamp) in the make 

busy circuit. 

Trunk Busy Indication 

6.04 The lighting of lamp ATND TRK in the 
make busy and busy display circuit 

indicates that the associated trunk has 
been made busy through normal operation. 

B. Attendant Trunk Made Busy (SC6) 

Attendant Trunk Key Operated 

6.05 If it is desired to place an attend-
ant trunk in a busy condition, the 

attendant trunk key (ATND TRK key) in the 
make busy and busy display circuit is op­
erated. Key ATND TRK operated operates 
relay B in the attendant trunk circuit. 
Relay B operated grounds the associated 
IT(00-02) and HM{0-2) leads to the line, 
link, and marker circuit. 

6.06 The ground applied to lead HM by 
the operation of relay B: 

(a) Operates the trUnk hold magnet {THM) 
in the marker circuit. 

(b) Makes the attendant trunk busy to 
the marker for incoming calls. 

(c) Makes the trunk inaccessible to the 
attendant for an attendant originated 

call. 

(d) Lights lamp ATND TRK in the make busy 
and busy display circuit indicating 

that the trunk has been made busy. 

6.07 The ground applied to the associated 
IT(00-02) lead makes the attendant 

trunk busy to the marker for intercepted 
calls. 

6.08 If all the attendant trunks except 
the one being tested are made busy, 

the marker, in trying to complete an at­
tendant trunk call, will be forced to use 
the one idle attendant trunk. 

6.09 If all the attendant trunks are 
made busy, the marker, in trying to 

complete an attendant trunk call, will 
route the call to the busy tone trunk. 

1..:_ JUNCTORS (PST) 

A. Junctor Key Nonnal 

~ctor Requested 

7.01 When a Junctor is requested on a 
"Junctor class" call, the marker 

proceeds to test the THM leads of the 
terminating hold magnet of the junctors 
for a ground. If a ground is present on 
the lead, the marker realizes that the 
junctor is already busy. If a ground is 
not present on the lead, the marker re­
alizes that the junctor is idle and pro­
ceeds to seize the idle junctor. 

Junctor Seizure 

7.02 To seize an idle junctor, the marker 
places a ground on lead THM- by 

operating relays SMT- in the line, link, 
and marker circuit. Relays SMT- operated: 

(a) Operates the terminating hold magnet 
{THM) of the Junctor .. 

(b) Operates the line hold magnet of 
the called line. 

(c) Lights the associated junctor term­
inating lamp {JCTR TERM lamp) in the 

make busy and busy.display circuit. 

7.03 Having established a connection to 
the called line, the marker recycles 

to operate the originating hold magnet of 
the junctor with relays SMT-. The ground 
placed on lead OHM" of the originating 
hold magnet: 

{a) Operates the originating hold 
magnet (THM) of the j\.inctor. 

(b) Lights· the associated Junctor orig­
inating lamp { JCTR ORIG lamp). 

(c) connects the originating; end of the 
Junctor to the calling u.ne through 

a link. 

Jllnctor Busy Indication 

7.04 The lighting of lamp JCTR TERM in 
the make busy and busy display cir­

cuit indicates that a connection has 
been made to the tenninating atde of the 
associated:Junctor through nol"llal opera-
tions. · 

7. 05 'l'he lighting of lamp JCTR ORIG 
in the make busy and busy dis~lluy 

circuit indicate::: that. a connection has 
been mndl! :t.o th<! or11:,inntint~ ~:We of the 
a::rnociated junctur thr<>ugh normal opera­
tions. 

Page 6 
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B. Junctor Made Bu::>y (Sci) 

Junctur Key Op(~r.-iterl 

1.06 If it is desired to place a junctor 
in a busy condition, the junctor key 

( ,JCTR key) in the make busy and busy dis­
play circuit le operated. Key JCTR oper­
ated grounds lead THM in the line, link, 
and marker circuit. Grounding lehd THM: 

(a) OperateG the junctor's terminating 
hold magnet in the marker circuit. 

{b) Makes the junctor busy to the marker 
on subsequent requests for service. 

(c) Lights the associated JCTR TERM lamp 
in the make busy and busy display 

circuit. 

7.07 The lighting of lamp JCTR TERM in­
dicates that the associated junctor 

has been made busy. 

7.08 If all the junctors except the one 
being tested are made busy, the 

marker, in trying to complete a call re­
quiring a junctor, will be forced to use 
the one idle junctor. 

7,09 If all the junctors are made busy, 
the marker, in trying to complete a 

call requiring a Junctor, will route the 
call to the busy tone trunk. 

8. DIAL PULSE REGISTERS (FS8) 

A. Register Key Normal 

Regist~r Requested 

8.01 When n receiver is lifted off-hook 
at a station. or a trunk circuit re­

quests inward PBX service, the respective 
line or· trunk tens relay in the line, link, 
and marker circuit will operate. 'This op­
eration sets off a chain of operations that 
results in the marker connecting the line 
through an idle link to an idle register. 

Register Seizure 

8.02 When a register is idle, battery and 
ground through break contacts of 

register relays ON and RT operate the as­
sociated register allotter RA-- relay in 
the line, link, and marker circuit. Relay 
RA-- operated prepares an operate path for 
the register hold magnets THM-8 and THM-9 
in the marker. In the process of link 
selection, the marker operates THM-8 and 
THM-9. 

8.03 The marker, in selecting an idle 
link, operates the select magnet 

timing relays SMT- in the marker. Opera­
tion of SM'r- will operate the re1~ister 
hold mar;nets 'l'HM-8 and 'i'HM-9 in the line, 
link, and marker circuit. The register 
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then prepares a holding ground for the 
hold magnets by operating relay SR. Re­
lay SR operated opens the shunt path to 
light lamp REG- in the make busy circuit. 

Register Busy Indication 

8.04 The lighting of lamp REG- in the 
make busy and busy display circuit 

indicates that the associated register 
has been made busy by the marker through 
normal operation. 

B. Register Made Busy (SC8) 

Register Key Operated 

8.05 If it is desired to make the re-
gister appear busy to the marker, 

the associated register busy key (REG­
key) in the make busy and busy display 
circuit is operated. Key REG- operated 
operates register relay RT. Relay RT 
operated: 

(a) Makes the register busy to the 
marker by removing ground from leads 

ONG- and RHM- in the register circuit. 

(b) Lights lamp RT in the register cir­
cuit. 

(c) Lights lamps TR 1n the cordless 
position and alarm circuits to in­

dicate that there is an off normal con­
dition in the PBX. 
(d) Prepares to light the ARB lamp at 

the attendant position when the 
other register is in use. 

8.06 Removing the ground from lead RHM-
opens the shunt path to light lamp 

REG- in the make busy circuit. This 
indicates that the register has been made 
busy. 

8.07 If both registers are idle, oper-
ation of key REG- disables Reg­

ister- forcing the marker to use the re­
maining register. 

8.o8 If both registers are made busy by 
the operation of register keys 

REG o, l, the marker is forced to hold 
the call until a register becomes idle. 
Both register keys operated also light 
lamp ARB in the cordless psoition cir­
cuit to indicate that all registers are 
busy. 

9. CENTRAL OFFICE TRUNKS (FS9) 

A. c.o. Trunk Key Normal 

Outgoing Call to Central Office 

9.01 For an outgoing dial selected trunk 
call, the trunk busy lamps (TRK-

BY lamps) associated with the idle trunks 

... 
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~ l i ·• e,!i t when 1.he rnA.rke r, test. ~ng for 
i.,11r· 1T\A'iks, l)Jerate;i, the S- re~.-.ys in the 
line, link, a~d m2rker circuit, After the 
rnarl,er selects end seizes one •jf the idle 
trunks, thf' •.•ncr·1 ti on of re lay Sl in the 
trunk c 1n· ui t f' laces a ground on lead IT9-
,,f the selc"t•:ri trunk. The marker then 
1•:-•:·c-.-·, ·.l~: r.,lc<-tse all operated S-
r•?J.:,:.':>. [lie r~.: _,r,Fe of the S- relays ex-
1;ir,guishe:~ all the TRK BY lamps except the 
11-cmr asscciated with the selected trunk. 

C).<'? For an unrestricted attendant origi-
naLed c.ru:;k call, the attendant is 

ec1uipped to select an idle trunk by oper­
ation of an associated pickup key. Oper­
ation of the pick-up key results in the 
operation of relay Sl in the trunk circuit. 
Relay Sl operated grounds lead IT9- of the 
selec~ed trunk thereby lighting the asso­
ciated TRK BY lamp. 

Incoming Call From Central Office 

9.03 For an incoming central office trunk 
call, lamp TRK BY will light when 

the c.o. trunk is seized and made busy to 
the marker by operation of relay SR in the 
trunk circuit. After answering and pro­
cessing the incoming call, the attendant 
calls the requested PBX station. When the 
called station answers, relay RT in the 
trunk circuit operates on the primary wind­
ing. Relay R'l' operated applies ground to 
its own secondary winding thereby lighting 
the trunk busy incoming lamp (TRK BY INC 
larr.p). 

Night Connection 

9.04 When a c.o. trunk is seized for a 
night connection, relay N in the 

trunk circuit is operated. Relay N oper­
ated grounds lead IT9- of the selected 
trunk thereby lighting the associated TRK 
BY lamp. 

c.o. Trunk Busy Indication 

9.05 The lighting of lamp TRK BY indicates 
that the associated C.O. trunk has 

been made busy to the marker by a central 
office trunk call. 

9.06 The additional lighting of lamp TRK 
BY INC indicates that the associated 

c.o. trunk has been made busy to the 
marker by an incoming central office trunk 
call. 

B. c.o. Trunk Made Busy (SC2) 

c.o. Trunk Key Operated 

9.07 If it is desired to make a C.O. 
trunk busy to the marker for out­

going c.o. trunk calls, key CO TRK in the 
make busy and busy display circuit is 
operated. Key CO TRK operated: 

(&) Opens the associated IT9- lead to 
the line, link, and marker circuit. 

( b) Applies ground to lamp 'rRK BY in the 
make busy and busy display circuit. 

9.08 The lighting of lamp TRK BY indicates 
that the associated C.O. trunk has 

been made busy. Opening lead IT9- prevents 
the operation of the associated S relay 
in the marker circuit. The ground applied 
to lead IT9- makes the trunk appear busy 
to the marker for outgoing C.O. trunk calls. 

9.09 To prevent the use of the central 
office trunk by an inc(;ming call, 

the central office trunk must t)e made 
busy at the central orfice. 

9 .10 If all the C. 0. trunks c'xccpt the 
one being tested are m;i<ic busy, the 

marker, in tryine; to complete: a central 
office trunk call, will be forced to con­
nect the calling station to the one idle 
trunk. 

9.11 If all the C,O. trunks are made 
busy, the marker will be forced to 

connect the calling station to the busy 
tone trunk. 

SECTION III - REFERENCE DATA 

1. WORKING LIMITS 

1. 01 None. 

2. FUNCTIONAL DESIGNATIONS 

2.01 The functional meanings of the des­
ignations of the keys of the make 

busy and busy display circuit are listed 
below: 

Designation 

ATND TRK­
BT 
CO TRK­
DLTR 
.JCTR­
LINE 8-
LINK-­
PWR 
REG-

Meaning 

Attendant Trunk 
Busy Tone Trunk 
Central Off~ce Trunk 
Dial Transfer •rrunk 
Junctor 
Universal Line 
Link 
Power 
Register 

2.02 The functional meanings of the des­
ignations of the lamps of the make 

busy and busy display circuit are listed 
below: 

Designation 

ATND TRK­
BT 
DLTR 
JC'rR- ORIG 
.JC'rR- '!'ERM 
LINE 8-
LINK--

Meaning 

Attendant Trunk 
Busy Tone Trunk 
Dial Transfer Trunk 
Junctor Originating End 
,Junctor Terminating End 
Universal Line 
Link 

Page 7 
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Designatlon 

PWR-1~8 
PWR-96 
RF.G-
TRK- HY 
TRK- llY INC 

3. FUNCTIONS 

Meaning 

Power,-48 volt 
Powr!r,-9ri volt 
Rerr,ister 
'l'runk Busy 
Trunk Busy Incorninp: 

3.01 To provide a visual indication of a 
register busy condition. 

3.02 To provide a means for making a reg­
ister busy. 

3.03 To provide a visual indication of a 
busy tone trunk busy condition. 

3. 04 'fo provide a means for makinrr, the 
busy tone trunk busy. 

3.05 To provide n visual indication of a 
c.o. trunk busy condition for all 

calH. 

3.06 To provide an additional visual in­
dication of a C.O. trunk busy con­

dition for an incoming call. 

3.07 To provide a mea~s for making a c.o. 
trunk busy to the marker for out­

going C.O. trunk calls. 

3.08 'l'o provide a visual indication when 
a connection is mrille to the termin­

ating side <Jf n junctor. 

3. 09 To provi<lr:: a. visur1l indication when 
a connection ls made to the <Jriv;in­

ating side of a junctor. 

3 .10 'l'o provide: 11 me fins for makin:'. a .iunc­
t11r busy. 

3.11 To provide a visual indication of an 
attendant trunk busy condition. 

3 .12 •ro provide a means for making an 
attendant trunk busy. 

3.13 To provide a visual indication of 
a link busy condition. 

3 .11~ 'ro provide a means for making a 
link busy. 

3,15 ·ro provi<le a visual indication of 
a dial transfer trunk busy condition. 

3.16 To provide a means for making a dial 
transfer trunk busy to the controller 

circuit. 

3.17 To provide a visual indication of' a 
universal line (assigned to a two 

way tie trunk) busy condition. 
3.18 To provide a means for makin~ H uni­

versal line (assif,ned to a two way 
tie trunk) busy. · 

Page 8 

4. CONNECTI :rn CIRCUITS 

4.01 When this circuit is listed on a 
key sheet, the information thereon 

is to be followed. 

l+.02 This circuit is connected to the 
following circuits which are part 

of the 756A PBX system: 

5. 

(a) Line, Link, and Marker Circuit -
SD-65741-01. 

(b) Dial Pulse Register Circuit -
SD-65742-01. 

(c) PBX Cabling Diagram - SD-65746-01. 

(d) Junctor Circuit - SD-65750-01. 

(e) Two-Way Central Office Trunk Circuit 
SD-65752-01. 

(f) Attendant Trunk Circuit - SD-65753-01. 

(g) Busy Tone Trunk Circuit - SD-65754-01. 

(h) Station Dial Transfer Trunk Circuit 
With Add-On Conference - SD-66921-01. 

(i} Alarm, Transfer and Test Circuit -
SD-66796-01. 

TAKING EQUIPMENT OUT OF SERVICE 

5.01 The make busy and busy display cir­
cuit may be taken out of service 

by the following procedure in sequence. 

(a) Determine that all make busy keys 
·are returned to normal. 

(b) Return the PWR key to normal,. 

6. MANUFACTURING TESTING REQUIREMENTS 

6.01 The make busy and busy display 
circuit shall be capable of per­

forming all the functions specified in 
this circuit description. 

SECTION IV - REASONS FOR REISSUE 

B. Changes in Apparatus 

B.l Superseded Superseded By 

D. 

D.l 

DLT Diode 
425AC - Fig. 1, 

Z Option 

DLT Diode 
485AC - Fig. 1, 

Y Option 

Description of Changes 

This circuit is reissued to: 

(a) Change the 425AC code of diode DLT 
to the preferred 485AC code. Option 

Z is designated on the 425AC code and 
rated Additions and Maintenance only. 
Option Y is added and rated Standard to 
provide the new 485AC code. 
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(b) Change the code o. lamp PWR-48 from 
Ml to 2Y. Option X is designated on 

the Ml code and rated Manufacture Dis­
continued. Option W is aaued and rated 
Standard to provide the new 2Y code. 
This change is made necessary due to the 
low shock resistance of the Ml lamp 
resulting in failures of lamp PWR-48 to 
light. 

(c) Revise the terminal numbering on 
diode DLT to correct records only. 

{d) Clarify the connecting information 
on CAD 1 {Sheet Note 1) for the 

A&M version of the Make Busy and Busy 
Display Circuit. 

D.2 On sheet Al, the sheet index is 
brought up to date. 

D.3 On sheet A2, options Z, Y, X and W 
are added to option index. 

D.4 On sheet B3, the terminal numbering 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 5120HW-JJM-RHP} 
DEPT 5337-RVL 

on diode DLT i 1s corrected to iriaicatc the 
cathode (Stud) as being terminal 1 and 
the anode as being terminal 2 to correct 
records only. Also, on sheet 83, diode 
DLT is designated as option Z and option 
Y apparatus. 

D.5 On sheet Cl, the 425AC code of diode 
DLT is optioned as Z apparatus and 

the new 485AC code is added and optioned as 
Y apparatus. Also, the Ml code of lamp 
PWR-48 is optioned as X apparatus and the 
new 2Y code is added and optioned as W 
apparatus. 

D.6 On sheet Dl, Circuit No~e 104 is 
revised to reflect the changes on 

this issue. 

D.7 On sheet Gl, Note 1 is modified to 
clarify connecting information for 

field modification of the 756A PBX when 
the ;1ddition of the make busy and busy 
displny unit is requested. 

Pat~e 9 
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CI~UIT DESCRIPTION CD-5E03'i' ·· 0 l 
ISSHi~ l 

APPENDIX l n 
DWG ISSUE ~<1 

PBX SYSTEMS 
VOLTAGE REDUCTION DETECTOR 

AT MIDPOINT OF VOLTAGE DIVIDER NETWORK 

CHA HG ES 

D. · Desc.riPtion of Changes · 

D. l This circuit is reissued on a 
:10-Record basis per agreement with 

the W~stern Electric Standards Organization 
to cher.ge the resistance vaiues of the 
biasing resis~or R(l-5}1 and R(l-5)2 from 
15K end lK ohms to 8.2K and 680 ohms res­
pectively to improve the performance of 
the circuit·. 

D.2 On aheet 1, the OFF end ON conditions 
in information note 302 are revised 

to reflect the change in the biasing 
resistors. 

D.3 .On sheet 3, the values of resistors 
R(l-5)1 and R(l-5)2 ere changed in 

CPS). to 8.2K and 680 ohms respectively. 

F. ChangP.s in CD Sections 

F .1 In SECTION II - DETAILED DESCRIPTIOU, 
change the second sentence of para­

graph 1.01 to read es follows: · 

••••• When. voltage is a pp lied to the 
circuit, ~he voltage divider, consisting ·or 

BELL TELEPHONE LABORATORIES, INCORPORATED 

(WECo 2120HW-JJM-WHK) 
::lE?I' 5337-LAH 

biasing resistors R-1 and R-2, establishe~' 
a negative potential to ground at the 

·base of Q-. 

F.2 In SECTION II - DETAILED DESCRIPTION, 
change paragraph 1.03 to read es -· 

follows: 

l.03 If a voltage divider, consisting 
of resistors R2 and R3, is applied 

through external switching to the emittEH" 
of Q- such that R2 is equal to or· less 
than twelve time~ R3, the base of Q- will 
still remain more positive with respect 
to the emitter and the transistor will 
remain off. 

F.3 In SECTION II - DETAILED DESCRIPTION, 
change paragraph 1.04 to read as 

follows: 

1. 04 If a third resistor R4 is applied 
in parallel with R3 to the emitter 

of Q- such that the combined total 
resistance of R3 and R4 lowers the 
emitter potential to 0.8 volts or less, 
the base of Q- will be more negative wish 
respect to _the emitter and the transistor 
will be driven into saturation. 

Printed tn U.S.A. 
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C"HIPTION 

........ 

CD-5E037-01 
ISSUE l 

DWG ISSUE 1 

P'!3A SYSTEMS 
VOLTAGF. REDUCTION DETECTOR 

AT MIDPOINT OF VOLTAGE DIVIDER NETWORK 

SECTION I - GENERAL DF.SCRIPTION 

l. PURPOSE OF CIRCUIT 

1.01 To provide semi-conductor circuit 
pa~ks which when connected to 

~xtcrnal voltage divider networks con­
stitute a bridge network to detect and 
give en indication of a decrease in the 
midpoint voltage of the voltage divider. 

, • TYPES OF C'IRCUIT PACKS 

.••l 1·11i. . .-:lrcuit pack consists of five 
1-.ronsi::: I or detectors mounted on an 

omplas assembly. Any or all of the five 
d~!t<.>c1or :·ircuit.~ may be used to drive an 
~xternal output relay after detecting a 
d.:creose in tl•1~ midpoint voltage of a 
voltae;·.:> oJi·1idt:r network. 

:'· .02 Each deL<::ctor circuit consists of 
one transl~t.or, two resistors, and 

unr· diC'ldc. The re;;lst crs providE: the 
bit1ninp: for the transistor and constitute 
on~ lt:;; ci' 1·he bridgP. network. The 
emitter of the transistor is connected 
through a diode and by external switching 
to a voltage div~der network which con­
stitutes the other leg of the bridge. 
The emitter-base junction detects an 
unbalanced condition in th& bridge when 
the miduo1r.t vcltatre of the voltage 
divider dcicrease~1. This unbalance drives 
the transistor into conduction. The 
conductlon 01· the collector-emitter 
,Junct.ic...n rtrivcs the external relay. 

.1.. CIW:UIT DF.SCRl.f'l'ION 

A. CPS 1 

1.01 The following description asswnes 
that the circuit is energized with 

-48 volts. When voltage is applied to 
the circuit, the voltagP. divider, con­
r,isting of re~istors Rl and R2• ~steb­
Hshc:1 o potential to ground ot -3 volts 
0 t tt1·· hose or Q-. 

1.02 If the emitter of Q- is open, the 
base ot Q- is more positive with 

respect to the emitter and the transistor 
is off (not conducting). 

1.03 If a voltage divider is applied 
through external switching to the 

emitter of Q- such that R2 is equal to 
or less than fifteen times R3, the base 
of Q- will still remain more positive 
with respect to the emitter and the 
transistor will remain off. 

1.04 If a third resistor R4 is applied 
in parallel with R3 to the emitter 

of Q- such that the combined.total 
resistance of R3 and R4 lowers the 
emitt.er potential to 2.8 volts or less, 
the hase of Q- will be more negative 
wHli respect to the emitter and the 
1 r.:insistor will be driven into saturation .. 

1.05 With a circuit connection as shown 
in CKT l, FSl, relay R will operate 

when the direct ground (R4=0) is applied 
through Q-. 

,! • CALCULATIONS OF EXTERNAL RESISTANCE 
NECESSARY FOR DESIRED oPERATION 

A. CPS l 

2.01 The values of external resistance 
may be determined fi4im•:information 

note 3J2 for use with a -48 volt battery 
supply. 

SF.cTION III - REFERENCE DATA 

l. WORKIHG r.rnITS 

1.01 The working limits for CPl are as 
detailed ln inf1f"8t1cn note 302. 

'\,, 
2. FUNCTIONAL DESIGNATfON§ 

2.01 None 

3. FUNCTIONS 

3.01 To detect a decrease in the midpoint 
voltage of a voltage divider network. 
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3.02 To operate an external output relay 
as an indication of a decrease in 

the midpoint voltage. 

4. CONNECTING CIRCUITS 

4.0l When this circuit is Usted on a key­
aheet, the information thereon is to 

be followed. 

(a) 756A PBX Line~ Link, and Marker 
Circuit - SD-D5741-0l. 

BELL TELE.PHONE LABORATORIES, I~RPORATED 

{WECo 2120HW-iJJM-WHK) 
DEPT 5337-LAH . 
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5. MANUFACTURING TESTING m-:;;•.n;u.:r-IBHT~ -··· . 
5.01 The voltage rerluct:;.r.p df't.ector c1 r-

. cults shall be capable cf perfor'llline;·. 
all the service functions specifled in thfr 
circuit descr1pt1ot1 and information nct.ef: 
302 and 303. 

6. TAKING EQUIPM§NT OUT OF SERVICE 

6.0l The information for the removal of 
the detector circuit:.; from service 

shall be provided in the various connecting 
circuits in which the ri · ·.·tor circuits 
are an integrF..l part. 

···:-;:~ 
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