)

~ TCI Library www.telephonecollectors.info -

TAbLE UF CONIENI 127
CD-DRAWING : 26
. 29
CIRCUIT NO, | ISS TITLE FIG: OPT WRG (3¢
CD-65741-01 | 9-4] LL 8 MKR ”3“1’
CD-65742-01 | /f_)| DP REG il
| CD-65744-01 | /—/ | TRAF REG | 32
| CD-65745-01 [ 5= /| DIAL CONF 33
CD-65746-01 | 7-/2| CABLING DIAG '33
CD-65747-01 | 7 | LOUD SPKR —
CD-65750-01 | 43| JCTR
CD-65752-01 | /34| 2-WAY CO. TRK
CD-65753-01 | §-a| ATT TRK .
CD-65754-01 | 3—/ | BUSY TONE 1
CD-65756-01 | 5~ | TIE TRUNK
CD-65757-01 | 4 | CDLS POS
CD-65910-02 | / | CURRENT DRAIN
CD-65942-01 | 3-/ | DSS
CD-66796-01 |4—/ | ALM,TRANS & TRK
CD-66902-01 {-%| DIAL CONF
CD-66908-01 |7-3 | DIAL CONF
CD-66909-01 | o/ | DIAL TRANS CONT
CD-66910-01 | | REM TRK ANS
CD-66911-01 | 3 | BUSY VERIF T
CD-66920-01 | 2-/| CABLING
CD-66921-01 |2-~( | DIAL TRANS TRK
]
MFG LAYOUT ISSUE _ /&

DATE COLLATED (WEEK ENDING) /-//- /7 3

H-919-209 &/ A4

PAGE CD-1



ik b N A

TABLE OF CONTENT

CD-DRAWING |28
| 29
CIRCUIT NO. | ISS TITLE FIG. OPT WRG 30
CD-81326-02 |4~} | PWR BAT RSV 31
CD-81328-01 | & | LOW TONE ——
CD-81329-01 | = | 20~ SUPPLY T 132
CD-81577-01 | <28 AC-DC RING i | 33
CD-81581-01 |53 | LOAD CAP 5
CD-81600-01 | $=2.| PWR BAT-LESS
CD-81540 01 [{,-$| RECTIFIER ]
CD-81920-01 |y=) | -96V DC APLQ
CD-5E003-01 | /=7 | IN. RESTRICTION
CD-5E021-01 | g-a| STA MESS REG
CD-5E029-01 | 2 | MAKE BSY DISPL
CD-5E037-01 |[p=) | VOLT RED DET
:
!
. MFG LAYOUT IssuE __/ ©

DATE COLLATED (WEEK ENDING)

H-919-209

TCI Library www.telpphonecollectors.inf®PAGE CD-2

G/

/

AE



CIRCUIT DESCK:IPTION CD-65741-01
ISSUE 9D

APPENDIX 4B

DWG ISSUE 50B

PBX SYSTEMS
NO. 756A
LINE, LINK, AND MARKER CIRCUIT

CHANGES

B. Changes in Apparatus

B.1 Superseded Superseded by
HA and HB diodes, U4L6F, HA and HB diodes, 426H,
XV option Ul option

D. Description of Changes

D.1 On Issue 26 option XV was added. This 1ssue 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 diocdes 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 1link 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 1is rated Mfr Disc. and option UI is
rated Standard to provide 426H diodes which can withstand the
reverse voltage surges.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 3224-TEH-RVL

Page 1
Printed in U.S.A. 1 Page
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CIRCUIT DESCRIPTION CD-65741-01
ISSUE 9D

APPENDIX 2B
DWG ISSUE u8B

PBX SYSTEMS
NO. 756A
LINE, LINK, AND MARKER CIRCUIT
CHANGES

B, Changes 1n Apparatus

B.1l Superseded Superseded by

ATB, INT relay, AKS6, ATB, INT relay, AK37,
Fig. 4, UC option Fig. 4, UC option

B.2 Added
A0, Bl relay, AK6, Fig. 4, UC option
A0, Bl diode, UU6F, Fig. 4, UC option
ATB thermistor, 8C, Fig. U4, UC option
IN8 diode, 446F, Fig. 4, UC option

D. Description of Changes

D.1 On sheets B5B, B6, B7, B8A, B8B, and B35 changes are

made on a no-record basis to option UC (A&M Only).
Option UC 1s provided on a local basis only (A&M Only).
Options UI, UJ, UK, UL, and UM are cancelled due to the
modification applied to option UC.

BELL TELEPHONE LABORATORIES, INCORPORATED
DEPT 3221-TEH-RGP

Page 1
Printed 1in U.S.A. 1l Page
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CIRCUIT DESCRIPTION CD~65741-01
ISSUE 9D

APPENDIX 1D
DWG ISSUE 47D

PBX SYSTEMS
NO. 756A
LINE, LINK, AND MARKER CIRCUIT
CHANGES

D. Description of Changes

D.1 The lead index is changed to add reference to the automatic
trunk level interconnecting unit.

D.2 On sheet B35, reference to the automatic trunk level inter-
connecting unit is added to leads T2, R2, and S2.

D.3 Circuit Note 102 is changed to reflect Issue 47D.
F.

Changes in CD Section

F.1 1In the TABLE OF CONTENTS add under part heading 17., the
following:

L. Automatic Trunk Level Interconnecting Unit  (Options ZD,

ZS, WP, VC, and VE)

F.2 1In SECTION IXI - DETAILED DESCRIPTION under part heading 17.
add the following heading and paragraphs:

L. Automatic Trunk Level Interconnecting Unit (Options 2D, ZS,
WP, VC, and VE)

17.83 When a line circuit is assigned to an automatic trunk
level interconnecting unit, options 2D, ZS, WP, VC, and VE
are used, and leads T2, R2, and S2 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 1In SECTION III - REFERENCE DATA, under 3. CONNECTING
CIRCUITS, add:

(ak) Automatic Trunk Level Interconnecting Unit - SD-1E255-01.
BELL TELEPHONE LABORATORIES, INCORPORATED
DEPT 3221-WVS-RGP

Printed in U.S.A. Page 1
1 Page
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CD-65741-01 - ISSUE 9D - SECTION I

SECTION 1 - GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1.01 The circult provides means for estab-
lishing dial tone connections for
stations and trunks to dial pulse registers,
and talking connections between two stations

or two trunks, between a station and a
trunk, or between a station or trunk and a
speclal service circuit, through a cross-
bar switch network.

2. GENERAL DESCRIPTION OF OPERATION

A. Subcircuits and Arrangement

2.01 Line circults 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 tle trunks and miscellaneous speclal

service trunks and circuits. When a trunk

or special service circuit 1is conncc.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 1n 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 0. If

a call is completed to an attendant trunk
under an intercept condition, s 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 s8¢ 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 half of the crosspoints
by operating the crosspoints of either the
O or 1 level in combination with those of
one of the 2 through 9 levels.

'service circuit.

2.06 The line circuits, busy tone trunk,

Junctors, attendant trunks, central
office and ringdown tle trunks, and the
dial pulse registers are terminated on the
switéh verticals. Each dial pulse register
is assigned two verticals. One of these
verticals 1s used as a temporary memory
device to record the link nunber 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, cne for the
originating side, the other for the term-
inating side.

2.07 Only one 1link 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 thegse trunks,
however, can be answered and completed only
by the attendant, unless an auxiliary posi-
tion circuit is provided as a special
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, if 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 1s 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 nonrestricted station, nonrestricted
code 8 tie trunka, and other central office
and ringdown tie trunks will be connected
to them directly. Restricted stations
and code B tie trunks, upon dlaling a 9
code, will be connected to an attendant
trunk. For restricted stations, the attend-
ant may then hold the c¢2ll at the attendant
trunk and connect s central office or ring-
down (le trunkh te the c¢2lling station on

SECTION I
Page 1L
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CD-05741-01 - TSSUE 9D - SECTION I

a dial-back (no-tcst) basis. In the course
of establishing this connection, the attend-
ant trunk, which 1s holding the calling
station, will be made to release. Tor
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 assoclated with
a central office or ringdown tie trunk
followed by the operation of the hold key
in the attendant cordless position circuilt
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 will 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.
One 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 groups (not including
code 8 tie trunks%, one station or trunk
bid in the 20 to 29 (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

SECTION I
Page 2

under control of a units sequence circuit
in the marker. When both reglsters are
busy, the marker will stop serving any
trunk or tens group and wait until a
reglster requests service, thereby making
it available again hefore proceeding to
serve the next lower preference group.

2.15 The particular station or code 8 tie
trunk served within a tens group 1is
controlled by the position of a units
sequence circuit within the marker, which
determines preference in accordance with
the units digit of the station or code 8
tie trunk. The mechanical and electrical
interlocks in the attendant cordless posi-
tion circuit prevent more than one code
9 or code O trunk, under contrcl of the
attendant, from originating more than one
call 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 control cir-
culits control end change the order of
preference for the selection of link groups
and links within a link group. A register
allotter circuit is also provided 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 1s 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 marker will
release on a trouble-release basis and
restore to normal.

2.18 Arrangements are provided to prevent
sn auxilisry 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.

TCI Library www.telephonecollectors.info
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B. Dial Tone Connection (See Note 304)

2.21 VWhen a PBX station 1ifts the receiver

to make a call, the line relay oper-
ates. The line relay operated passes the
tens and units identity of the calling
statiom to the marker. All calls desiring
service compete for the marker.- The tens
selection circuit (FS2) of the marker ac-
cepts the tens information and allows only
one call at a time to be processed.

2.22 Lines, trunks, and registers are as-
: signed a locatlon in the tens prefer-
ence: 'chain (F83), and simultaneocus calls
are served according t6 that location.
(When no more registers are available, the
marker stops processing dial tone connec-
tions until 1t can serve a register, thus
freeing it for another dlal tone connge-

‘tion.) R

2.23 When an originating station line has
been given preference, the tens con-

nector {FS4) for the group of tens lines

in which that station is located operates.

The tens connector allows the units in-

formation from the line relay to be extended

to the units selection circuit (PF85).

2.24 All stations in the preferred tens
group that desire service will pass
units information to the units selection
circuit. However, only that line which
has the highest units preference in that
tens group will be served at this time,
The line and trunk hunting circuit 8?36)
determines which line will be served. '

2.25 The operation of the tens refgrnqpe

shein also signals the register
control circuit (¥310) to connect an idle
dlal pulse register. The register control
circuit connects a register and pagses
class<of-gervicé information from the class-
of-service circuit (FS11) to the rugister.
The register codtrol circuit also cts
the link test circuit (FS12 or ) to
find an idle link.

2.26 When an idle link has besm found
(v823 the n‘l_':ct t:am.{ cantrol, DMy
13) -operates the pelect '
correlpond to that l{nt, P Ang G
register control circuit and the §imp end
trunk hunting circuit to operate the hold
ets associated with the selected aia}
pulse register and with the calling station.
The station i1s thereby connected to a dial
pulse register. T

2.27 The line and trunk hunting circuit

functions to check that the register
is holding the connection to the station
and then signals the route control circuit
(F89) to release the marker.

TCI Library www.telephonecollectorsinfo- -~~~ =~

2.28 Wwhen the attendant 1s completing

a call on an incoming trunk to a PBX
station or another trunk, when the attend- .
ant 1s placing a call via an attendant
trunk, or when the PBX is on remote trunk
snswer operation and a PEX station 1is
completing a call on an inc trunk to
a PBX station, the trunk passes its tens ¢
and units identity to the marker. The ’
marker connects the trunk to.s éial pulge
register in the gime fashion and
the same circuits as for & station line.

C. Call-Terminating Connections
General
2.29 When the dial pulse regisisr has
received all the dialed information,
it signals the marker for service. The
tens selection circuit recognizes the reg-
ister request for service and passss the "
information on to the tens preference
circuit. The registers have the highest
preference in the marker and will be gorved
before any trunks or stations that might

originate calls at the same time that a
register requests service.

2.30 Ordinarily the marker will continue

to aérve linss or trunks that were
waiting when the vegister galled. However,
1f the marker encounters an slle¢fggisters- .
busy condition, 1t will servé a wliting
register first, in order to free that reg-
ister for another dial tome call.

oy
.3

Station Line to Station Line S 1

2.31 When the register has been given pre-
ference; the tens preference chain

connects leads from the register through to

the sequence control circuit grsa). Infor-
mation passes over the clircult that a iuncto.‘

will be required. The sequelice comtro
circuit requests the line and trunk hunting
eircuit to find an 1dle junctor.

2.32 When an 1dle junitor has been found,

.1$|,1==gt1{;5 s sthred on the junctor
tor relays {F87) by the clasp-of-
AR S ol
comnibter reldys of the tems commwctor
circuit and to @& 1 the link circuit
to find an 1dle 1 {s0e Note ).

2.33 The register connector operated allows
the tens and units identity of the
called station to be transaitted to the
marker. The tens connect.r corresponding
to the tens digit of the station is operated, -
and the units relay of the units selection
circuit corresponding to the units digit of
the called station is operated. The line

SECTION I
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and trunk hunting circuit then tests the connector circuit. Units information is
sleeve of the called line to see 1f it 1s also transmitted from the register to
idle. operate the units selection circuit. By
’ means of the H terminal strapping in the

2.34 The 1link test circuit, finding an units selection circuit, units relays

idle 1link, signals the select magnet corresponding to all the trunks in the
control circuit to operate the select mag- desired group are operated. The units
nets corresponding to the selected link. selection circuit then signals the line N
The select magnet control circuit then and trunk hunting circuit to select an -

signals the line and trunk hunting circuit idle trunk.
to operate the hold magnet associated with . }
the called station (assuming it is idle)
and to operate the terminating hold magnet 2.40 When an idle trunk has been found, the
of the selected Junctor. line and trunk hunting circuit oper-

. : . . . - - ‘ates the-hold magnet associated with that
.= trunk to check that the trunk is holding the

2.35 The line and trunk hunting circuit -»connection Then the line and trunk hunting
functions to check that the Jjunctor %1r reuit signals the route contrel circuit
PR NOTAlny” CHETEITed Yihe aNd thén signﬁis o rélease the marker. The route control

the sequence control circuit to advance - ecircuit signals the register control

from the terminating to the originating p&rt‘x circuit to 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 trunk register to the selected trunk through the
hunting, the link test, and the select register conngctor. °

magnet control circuits.

Trunk to Station Line (See Note 309)
2.36 The sequence controcl circuit then

signals the register control circuit - 2.41 When a register calls for the marker
to operate the select magnets corresponding and desires to connect a calling
to- the link to which the calling line and trunk to & station line, the tens preference
the dial pulse register are connected (see chain connects leads from the register
Note 307). The sequence control circuit through to the sequence control circuit.
also signals the line and trunk hunting Information passes over the circuit that a -
clrcuit to operate the originating hold Junctor will not be required. The sequence
magnet of the selected Jjunctor. control circuit then operates the register

connector of the tens connector circuit and
signals the register control circuit to

2.37 The line and trunk hunting circuit operate the select magnets assoclated with
checks that the Jjunctor is holding the link to which the calling trunk and the

the originating station and signals the register are connected.
route control circult to release the marker.
The route control circuit signals the re-

gister control circuilt to release the dial 2.42 The register connector allows the tens
pulse register, and the route control cir- and units identity of the called
cuit restores the marker to normal. station to be transmitted to the marker oper-

ating the corresponding tens connector and
the corresponding units relay of the units

Station Line to Trunk {See Note 308} selection ¢ircuit. The units selection cir-

cult then signals the line and trunk hunting
2.38 When a register callg for the marker circuit to test .the sleeve of ;he cgl;ed o — -

AT 38 CAIRe - Lo At oriec b S e ~en B g T ey Tattor Y semm@ IS dIé:“ IO T e
“" “station -td a-trunk, the tens freference ’ - )

chain con:ects leads from the register ~
through to the seguence control circult. 2.43 The line and trunk hunting circuit
Information passes over the circuit that a then operates the hold nagnet as-
Junctor will not be required. The sequence socleted with the called station (if it 1is
control circuit then operates the register idle) and checks that the trunk is holding
connector of the tens connector clrcuit and the connection. The line and trunk hunting
signels the reglis.ier contrcl circuit to circuit then signals the route control
cperate the select magnets assocliated with circuit to release the marker. The route
the 1ink to which the calling staticn and control eircuit signals the register con-
the register sre connecied, trol circult to release the register and

then reatores the marker to normal. —
2.39 Tne register connector aijlows the Trunk tc Trunk

: identizy of —he called trunk group

to be transmitted o the marker, operating 2.4h  when a reglster calls for a marker
the correspondaing “runk relays in the tens and desires to connect a calling trunk
SECTION 1
Page 4
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to another trunk, the operation is general¥ @

the same as when 1t connects a calling
station to a trunk.

D. Called Station Line Busy

2.45 when the line and trunk hunting cir-
cuit tests a station line and finds

it busy, the hunt connector relays of that
circuit operate to test whether the line 1s
in a hunting group and whether any lines

in the hunting group are idle. If an idle
l1ine is found, the marker proceeds to com-
plete the call to that line.

2.47 1If the line busy is verified, the
marker either connects the calling

station to a busy tone trunk or returns

a busy signal to the calling trunk, which

returns both an audible and a visual signal

to the attendant.

2.48 1If the line busy is not verified, the
marker completes the call to the in-
tercept portion of an attendant. trunk.

E. Paths Busy

All Links Busy

2.49 If all 1inks are busy when the marker

tries to connect a station line or a
trunk to a dial pulse register, the link
test circuit signals the units selections
circuit to abandon the call. This marker
action 1s repeated on successive calls
until a link becomes idle.

2.50 If all 1inks are busy when the marker

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

All Trunks Busy

2.51 If all trunks in a desired group are
busy, the line and trunk hunting

circult signals the route control circuit

to complete the call to the busy tone trunk.

Busy Tone Trunk Busy

2.52 1If the busy tone trunk 1s busy, the
marker, through the line and trunk

hunting circuit and the register control

circuit, signals the register to return

busy tone to the calling subscriber and
releases,

F. Camp-On

- Station Busy - No Trunk Camped-On

2.53 When the marker attempts to complete

" & call from a central office or ring-
down tie trunk 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 1t
will become connected to the station as
socn. as the station becomes idle. If the
PBX 1s on remote trunk answer operation,
the marker will function as described in
Line Busy - Trunk Already Camped-On and
will nol set the trunk to camp- -on the station
line,

2.54 When the line and -trunk hunting cir-
cult finds that the station 1line 1is
busy, it passes this information to the
route control circuit. The route control
circuiq recognizeas the line busy and the
central office or ringdown tie trunk class
indication from the regigter as instructions
to set up a camp-on condition in the trunk.

2.55 The route control circuit signals the
link test circuit to find the link to
which the desired station line is connected
and directs the line and trunk hunting cir-
cult, after a suitable interval, to release
the hold magnet of the central office trunk.
The line and trunk hunting circuit tells the
central office or ringdown tie trunk that
the 1line is busy. T e e

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 circult 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 circuit then checks that the hold
magnet has operated and signals the route
control circult to release the marker. The
route contrcl circuit signals the register
control circuit to release the register and
then restores the marker to normal.

Line Busy - Trunk Already Camped-On

2.57 1If the marker finds another trunk

already camped-on the called station
line, 1t will signal the central office or
ringdown tle trunk that a call is already
walting.

2.56 When the link test circult starts
to look for the link to which the
desired station line is connected, the

SECTION I
Page 5
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trunk already camped-on that station line
signals the link test circuit that it
should not try to set up another call to
that station. The 1link test circuit
signals the central office or ringdown tie
trunk ¢o return a camp-on busy signal and
directs 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 circult directs the
register control circuit to release the
register and then restores the marker to
normal.

Station Busy - Dial Conference Trunk
Tircult - S%aron or Attendant controlled

or ation a ransier rcu.

2.59 A provision is made to cancel the
normal camp-on function if the marker
encounters a busy station when attempting
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.

lins Busy - Remote Trunk Answer Operation
2.60 When the PEX is on remote trunk

answer operation and the marker
attempts to complete a call from a central

. office trunk 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 return a camp-on busy
signal to the answering station as an
indication of a busy line.

2.61 The 1link test circuit recognizes

the line busy and the central office
trunk class indication from the register
a8 instructions 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 hunting circuit signals the
route control circuit to release the
marker. The route control circuit directs
the register control circuit to release
the reglster and then restores the marker
to normal.

G. Abandoned Calls

2.62 If a station 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. The marker
proceeds normally up to units selection.
Since the calling party has already dis-
connected, no units information is available.

SECTION I
Page 6

The units selection circuit recognizes an
abandoned call and signals the route con-
trol circuit to release the marker.

2.63 If the abandonment is after the

units information has been identified,
the marker t circuit must advance. to
no connection before the marksr restores
to normal via the abandoned call route.

H. Marker Time-Out
Second Trial

2.64 As soon as the marksr is seiszed, the

advancs, time-out, and release cir-
cuit starts t the marker. If the
route control circuit has not released the
marker within a short tims, the advance,
time-out,and release circuit functions to
advance the marker to second trial. The
marker is restored to its call start condi-
tion, and the sequence circuits of the line
and trunk hunt circuit and the select
magnet control circuit are -advanced.

Jo Connection

2.65 1If the marker is umable to complete

a connection on a second trial before
the advance, time-out, and releass circuit
functions for the second time, the route
control circuit is directed to complets the
call to the busy tone trunk, and the marker
is restored to normal.

Trouble Release

2.66 1If the marker is unadble to complete

the call to the busy tone trunk
before the advance, time-out, and release
circuit functions for the third time, the
marker 1s released. The marker proceeds
to serve the next lower preference tens
group.

I. Checks
Downcheck

2.67 The downcheck circuit functions to
check that certain critical circuits
of the marker have relsased before the route
control circuit or the advance, time-out,
and release circuit is allowed to remove
the release condition. The downcheck cir-
cult also guards the release relays from
being falsely operated.

Time-Out Check

77T TTCI Library “www . tefephonecollectors.info

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

release circuit every time the marker com-

pletes a call to the busy tune trunk. Wwhen
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the marker becomes 1dle after completing
a busy tone call and having finished serving
all calls within the aate, the time-out
. check circuit holds the marker busy, exer-
clsing and checking the advance, time-out,
and release circuit. After it has completed
its check, the time-out check circult re-
— leases the marker and locks itself out of
action until the busy tone trunk has been
used again.

J. Permanent Signals

Before Dlaling

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

by mistake or crossed tip and ring leads,

willl cause that station line to be connected

to a dlal pulse register. If no dlaling,

or ¢nly partial dialing, 1s received by the

register, the register will time out and

the call will be completed to an attendant

trunk.

2.70 TIf 8all 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 1If 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 8
tie trunk remains off-hook after the
calling end disconnects, the connection
wlll release and the station or tie trunk
w1ll 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 1s connected, on hold,
selizing an 1dle central office or ring-
down tie trunk, and, 1f the request was
for a central office trunk, dlaling 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 dialgs 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 fallure of one of the relays associated
wlth respect to the other will be detected.
The marker 1s arranged so that it will con-
tinue to process calls with one of its dual
paths not operating. However, the alarm
relays and their assoclated 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 1ifts a hand-

set to make a call, the switchhook
contact in the telephone set closes the
loop to operate the associated relay L--.
Relays L-- for stations 20 to 29 are shown
on FS 26 and those for stations 30 to 79
appear on FS 1.

1.02 Assuming no other requests by lines,

trunks, or registers for marker ser-
vice, relay L--, in operating, will oper-
ate a tens relay T- (¥S2) corresponding to
the tens group the originating station is
located in.

1.03 The operation of any tens relay will

operate the tens end relays TEAO,
Al, A2, A3, BO, Bl, B2, B3 (FS2). The tens
end relays operated:

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

(b) Open the operating paths of all tens
relays.

. (c) Operate the test disconnect relays
TSDA,B and tens check relays TCK1,
i,g,h whose functions are described
ater. _

(d) Start the marker timing.

(e) Close paths for operating the prefer-
ence relays shown on F83.

1.04 With the tens end and the one tens

relay operated, the associated tens
preference relay TP- (FS3) will operate.
Any tens preference relay operated will
operate the tens auxiliary comnector
relays TACA,B and TACAA,BA (FS&); the
particular tens preference relay operated
will operate the assoclated tens comnector
relays 7CS-, THC-, TU- (PS4). If option VG
is provided, relay TM- will also be operated
directly from the particular tens prefer-
ence relay. However, if option VH is pro-
vided, relay TU- in operating operates
relay TM-.

1.05 Relays TACA,B and TACAA,BA operated:
(a) Dperate the line unita connector

relays LUCA,B and units lock relsys
ULA,B (FS5) to start units selectior,

(b) Operate the register group relays
RGA,B and RGAA,BA (FS10) to start
link testing and selection.

1.06 Relays LUCA,B, in operating, also

start the abandoned call timing. .
Relay THC-, in operating, will operate the
select magnet connector relay SMC- (F813)
assoclated with the crossbar switch in
which the calling line is located. Relays
RGAA,BA will operate relays SMCO,l which
are associated with switch O and 1 in
which the registers appear.

Units Selectian

1.07 With the associated relay TU- oper-
ated and relays LUCA,B operated,

the units relay U- (PS5) corresponding to
each operated relay L-- in the tens

will operate and lock to opsrated relays
UILA,B. With relays TEAO,A1,A2,A3,B0,81,
B2,B3, and LUCA,B operated, the operation
of a relay U- will operate the units end
relays URA,B gss). The ration of re-
lays UEA,B will relsase relays LIC-
stopping the abandoned call timing.

1.08 Operated relays U- and Ti- comnect

the secondary of the assocl-
ated sleeve relays 8- ( to -lead 8 of
the associated line circuit. The -A8 volt
battery through the of the line
hold sagnets LHN-- will operate the
assoclated relay B-. In the case of a
station in the 20 to 29 group, the -48
volt battery through the winding of relays
IN-~ will operate relay 8-.

1.09 With relays UEA,B opsrated, the

operation of re 8- will cause
the sleeve end relays ,B and SEAA,BA
(¥PS6) to operate to complete the units
selection sequence.

Link Test and Selection(Option Mfr Dis
1.10 Operation of relays RGA,B and

RGAA,AB will cause the link test
relays LTA,B and LTAA,BA (P812) to operate.
The link test relays operated:

(a) Operate the link test comnector
relays LTCA,B (F812).

(b) Start the link shift timing, which
controls the shift of the link testing
from one group to the other.

(c) Pulse the link group sequence and
link sequence control circuits.

(4) Pr:pare a locking puth for the 1link
faect 3lave relsys LT82-9 (PS12)

SECTION II
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(») Coxmect a portion of the link testing
oircuit to relays LT2-9 (FSl12).

1.11 The state of the transfer link re-
lays TRIA,B (FS812) will determine
which of the two 1 groups will be
tested first. Assuming relays TRLA,B
opsrated, the operation of relays LTA,B
and LTCA,B will comnect a potential dividing
network consist of resistors LTA2-9 and
LTB2-9 to the positive side of the secondary
windings of relays LT2-9 and the negative
side of the winding to the potential-
dividing r.etwork consisting of links 12 to
19 and resistors L12-19. The potential
st the positive side of the secondary wind-
ings of relays LT2-9 will then be approxi-
mately -7 volts.

1.12 If a 1ink is in use, -48 volts through
a 900-ohm hold megnet (or relay IN--
or the sleeve circuit of a trunk), ground
through 100 ohms in the sleeve clircuit of
a trunk or Junctor, and -48 volts through
1000-ohm resistor L12-19 will result in a
potential of approximately -8 volts at the
negative side of the secondary winding of
a relay LT2-9. Thus, the net voltage across
the winding is approximately 1 volt, which
is not sufficient to operate the relay.

1.13 If = link 1s idle, only the -48 volts
through 1000-ohm resistor L12-19

is comnected to the negative side of the

secondary winding of relays LT2-9, producing

a net voltage across the winding of apporxi-

mately 30 volts, which will operate the

relay.

1.14 Therefore, relays LT2-O associated

with idle links in the group being
teeted will operate but those associated
with busy links will not. When relays
LT2-9 operate, the corresponding relays
LT82-0 operate and lock.

1.15 Any relay LTS$2-9 operated:

(a) Operates the link end relays LEA,B
and LEAA,BA (P812).

(b) Opens the operating path for the link
busy relays LBA,B ?PSI?), thus
halting the link shift timing.

(c) With relays TRLA,B operated, prepares
a path for operating select magnet

8M) (FSl13) on switches O and 1 and the

switch in which the calling line appears.

1.16 Relays LEA,P and LEAA,RA operated:

(a) Release relays LTA,R.

SECTION II
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(b) Operate the select magnet timing
relays SMTA,B (FS813).

(c) Operate select magnets SMO-9 on
the appropriate switches.

1.17 1If more than one link in the group
tested 18 idle, the selection of the

link that will be used is dependent upon
the state of the link sequence control
circult and the position of the LT82-9
relay contacts corresponding to the idle
links in the group in the chain shown on
F813.

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

WIL and ZL are operatec and relay LTS2

1s operated, 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.

1.19 With a relay LT82-9 and relays TRLA,B
operated, the operation of relays
LEA,B will operate select magnet 1 on
switches O and 1 and the switch in which
the calling line appears. Thus, idle link
12 has been selected for the call and the
appropriate select magnets operated.
Link Test and Selection tion 22
1.20 Operation of relays RGA,B and RGAA,AB
will cause the link test relays LTA,B
and LTAA,BA (F828) to operate. The link
test relays operated:

(a) Operates the link test connecotr
relays LTCA,B (PFS28).

(b) Starts the 1link shift timing,

which controls the shift of the
link testing from one group to the
other.

{c) Pulses the link group sequence and
link sequence control circuits.

(d) Connects a portion of the link
testing circult to link test
relays LT2-9 (P828).

(e) Prepares a locking path for relays
LT2-9 (18?8).
1.21 The state of the transfer link
relays TRLA,B (FS28) will determine
which of the two link groups will be tested
first. Assuming relays TRLA,B operated,
the operation of relays LTA,B and LTCA,B
will connect resistcrs LTA2-9 to relays
LT2-9 and connect the sleeve of the links
to the lower terminal of relays LT2-9.
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1.22 If the link is in use, -48 volts
through a 900-ohm hold magnet

{or relay IN+«- or the sleeve circuit of

) trunk{ will be comnected to the sleeve

of the link and will ground through 100 ohms

in the sleeve c¢ircuit of a trunk or Junctor.

With this voltage divider network on the

sleeve of the link, the -48 volts through

resistors LTA2-9 will result in a net

current of approximately 14 ma through

the winding of the LT- relay associated with

the busy link. A net current of 14 ma 1is

not sufficient to operate the LT- relay.

1.23 If a link is idle, the sleeve of the
link is open and only the -48 volts
through the respective LTA- resistor will
be connected to the winding of the LT-
relay. This 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 assocliated

with idle 1links in the group being
tested will operate but those associated
with busy links 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 for the link
busy relays LBA,B (PFS28), thus
halting the link shift timing.

(d) Opens the operating path for the camp-
on alarm relay COAL (FS21) which
serves no useful purpose at this time.

(e) With relays TRLA,B operated, prepares

a path for operating select magnet

SM1 (FS13) on switches O and 1 and the
switch in which the calling line appears.
1.26 Relays LEA,B and LEAA,BA opeérated:

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

(b) Releases relays LTA,B.

(c) Operates the gelect magnet timing
relays SMTA,B (PS13).

{d) Operates select magnets SMO-9 on the
appropriate switches.

1.27 If more than one link in the group
tested 1s 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
1links in the group in the chailn shown

on FS13.

1.28 Assuming the link sequence control

circuit in the state whereby relays
WIL and ZL are operated and relay LT2 is
operated, the operation of relays LEAA,BA
will cause select magnet 2 on switches O
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 1 and the switch in which
the calling line appears. Thus, idle link
12 has been selected for the call and the
appropriate select magnets operated,

Regigter Selection

1.30 The register selected for the call is

dependent upon the state of the reg-
ister allotter relays RAOA,OB,1A,1B (FS10)
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 magnet register
relays SMRA,B and SMRAA,BA (FS9), which
provide a locking path for any operated S-
relays. With relays SMTA,B and SMRAA,BA
operated, ground from contacts of relays
SMTA,B will operate the line hold magnet
LHM~-- of the calling station (or relay
IN-- which, in turn, operates the line hold
magnet) through the chain of relay S0-9
contacts in the line and trunk hunting
circuit shown on FS6.

1.32 If more than one astation in the tens
group 1is requesting merker service,

the one be gerved ias dependent upon the

state of the relay ZU in the units sequence

coatrol circuit on P86 and the position

of thie corresponding relay S- in the

trunk and line hunting preference chain.

1.33 At the same time that the line hold

magnet 1s being operated, a ground
from the relays SMTA,B will operate the
register hold magnets THM-8,-9 as shown
on FS10.

SECTION II
Page 3
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1.34 When tne 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 of the link to maintain the line

hold magnet (or relay IN--) operated and

a solid ground 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 Magnet 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
for 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 (FS10) are con-
nected to the register hold magnets.

1.39 If the 100-ohm holding ground 1is
present at the line hold magnet, re-
lay HMKA,B will operate; 1f 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 of 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,
the marker timing.

thus halting

(v) Open the operating paths for the

relays in the tens preference chain
on FS3, causing relays TCK1l,2,3,4 and the
TP- to release.

SECTION I
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(c) Operate the tens auxiliary relay TA-

(FS2) assoclated with the tens group
Jjust served, which, in turn, releases
the corresponding relay T-.

(d) Release relays LEA,B and LEAA,BA

whiich in turn, release any operated
relays LTS- (option 9) and the operated
select magnets.

(e) Release the relays SMTA,B which, in
turn, re.case 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 relay TP- causes

relays TACA,B, TACAA,BA, RGA,B,
RGAA,BA, TCS-, THC~, TU-, and TM- to
release.

1.43 Diodes TRPO,1 and TP2-7 (option YM or
VK) delay the release of the trunk

and statlon preference relays. This in-

sures the operation of alerm relay TRAL in the

the event that relay TA- or TRA- fails 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 of

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 UILA,B and

UEA,B to release. The release of UILA,B, in

turn, releases any operated relay U-.

1.45 Relay THC-, in releasing, releases
the associated relay SMC-. The re-
lease of the relay TM- releases relays

HMKA, B.

1.46 Relays RGA,B and RGAA,BA, in releasing,
release relays SMCO,l1, RHKA,B,

and LTAA,BA. The relays LTAA,BA in re-

leasing, advance the link group sequence

and link sequence control circuilts and re-

lease any operated relays LT2-9 (option 22).

1.47 When relays TCK1,2,3,4, HMKA,B,

RHKA,B, and HMTA,B are all rzleased,
relays DCKA,B reoperate and lock. The
operation of relays DCKA,B release RLA,
AA,AB,B,BA,BB and the marker 1s ready to
process another call.

1.48 If there are no other relays T-,
TR-, or R- operated at this time,
reluys TEAO,Al,A2,A3,B0,Bl1,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 tcll-

gllowed station may dial-select central
‘office and ringdown tie trunks and dial toll
gbdes 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 camnot dlal-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 FS11l. To assign a toll-allowed class of
service to a station, the corresponding
terminal CS-- 1s strapped tc terminal TLA.
A toll-denied class of service 1s provided
by strapping the terminal CS-- to the
terminal TILD. A staticn is restricted when
both of the straps ars omitted.

1.51 The class of service of a staticn

originating a diel tone connection is
passed to the register, where the inform-
ation 1s stored and used after dialing is
completed. The cless-of-service informa-
tion is transferred to the register over
leads TLA- and TLD-. When relays SEA,B
operated at the completion of the units
selection sequence, U4B-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,0B,1A,1B

to the lead TLA- to the appropriate register,
where it will operate the corresponding
class relays in the register. Il 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
SSC}O!

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 optiocns
ZD, ZF, and WQ provided.

1.54 A seizure of the trunk by the distant
end will result in & bridge being
connected across leads T1 and Rl, which
will operate the associated line relzy IL--,
Relay L-- will cperate 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-gervice indications are handled.

1.55 A code 8 tie trunk may also be as-
signed one of three classes of service;

toll-allowed, toll-denied, or restricted.
Referring to FS11l, a tie trunk may be as-
signed to toll-allowed class of service by
strapping the corresponding terminal C32 t«
terminal TTLA. A toll-denied classificatic
is provided by strapping terminal CS2 to
terminal TTLD. A tie trunk 1s restricted
when the terminal CS2- 1is strapped to
terminal RTT.

1.56 When relays SEA,B operate, U48-vclt
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 thne trun
is strapped for teoll-allowed service, the
battery on the terminal CSZ2- will be con-
nected through the primary winding of relay
TT and contacts of relays RGA,B and RA-A,
-B ¢ lead TLA- to the appropriate register

1.57 Relay TT will operate in series with

a' class relay 1n the register and
connect battery through contacts of relays
RGA,B and RA-A,-B to lead RTT- t0O Tircogog-
ister. The battery potential on leads tun--
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. e —

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 Line
Gro§p 20-29 - two way tie trunk (Paragraph
17C}).

C. Central Office or down Tie Trunk
DIal Tone Connections (SCe)

General

1.60 To obtain a dial tone connection for
a trunk, the attendant will operate
the pickup key associated with the trunk
and momentarily operate the common hold key
of the console position or keyset. If the
PBX 1s on remote trunk answer operation,
a PBX station answering & trunk call
through the auxiliary position circuit by
dialing the remote trunk answer code 1s
equivalent to the attendant operating a
pickup key; a switchhook flash from the
answering 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 to the trunk being used.

SECTION II
Page 5

TCI Library www.telephonecollectors.info



CD-65741-01 - ISSUE 9D - SECTION II

1.61 The trunks are divided intc two groups
of five each. Trunks O through 4

are associated with lead TRO, and trunks

5 through 9 with lead TR1l, as shown on FS2.

There is a direct correspondence between

leads U~ and the trunk equipment numbers,

for example, trunk O is associated with

units lead U0, 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:

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

(b) Co: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 TCK1,2,
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
assocliated trunk tens connector relays TRM-,
TRU~, and TRC- on FSi.

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 SMCB. Relays RGA,B and RGAA,BA,
in operating, will operate the relay SMC1.
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 cne 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 operste,
completing the units selection sequence.

SECTION II
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Link Testing and Selection

1.67 The 1link testing and selectlon 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,1A,1B (FS10) 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 operating relay

HM in the trunk and the trunk hold
magnet from ground at the contacts of
relays SMTA,B.

1.70 When the trunk hold magnet operates,
the assoclated crosspoints close and

connect leads T, R, and S of the trunk

to one end of the selected link.

1.71 The operation of relays SMTA,B

also operates the hold magnets as-
sociated with the register selected for
this call. When the hold magnets operate,
they close the register appearance cross-
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 1s completed,
an inductor in the attendant cordless
position circuit, which 1s connected
across leads T and R of the trunk, will
operate relay L in the reglster. Relay
L, iIn 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 i1s 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 1link sleeve will operate relay SL

in the trunk; relay 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 1n the same

manner a&s for a station dial tone connection.

In the description of the marker release,
however, relay TRA- should be substituted
for relay T-, relay TRP- for relay TP-,
and releys TRM-, TRU-, and TRC- for relays
TCS-, THC, TU-, and T™M-.

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 1f passed from the marker to the
register over lead CCT- shown on FS11.

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
reglster allotted for 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 1n the register, thereby
marking the class-of-service registration.

Station Dial Transfer Trunk Circuit with
Add-On Conference Dlal Tone Connection

1.77 Operation of 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
marker will process this call in the manner
aescribed for 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
connectlon 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 ss-
sociated with the relay TRO and trunk O
with relay TR1. Therefore, a service re-
quest from trunks 1 or 2 will ground lead
TRO and one from trunk O will ground lead
TR1. The correspondence between lead U-
and the trunk equipment numbers is as
follows: Trunk O is associated with units
lead UO and trunks 1 and 2 are associated
with leads U5 and U6, respectively.

A. General

1.80 The marker will process this call

in essentlially 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 thils type of call.

E. Busy Verificatlon Trunk Dial Tone
Connectlion

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 ITO7 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
1s busy and camped-on.

2. STATION-TO-STATION CALL TERMINATING
~ CONWECTIONS (S8C3Yy

B il

2.01 When a station completes dilaling 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 side
of the Jjunctor, and an idle link will be
selected and used to connect the terminating
slde of the Junctor to the called station.
If the called station is busy, the marker
will look for an i1dle station in the nunting
group and connect to it instead. If the
called station and all other stations in the
hunting group (if any) are busy, the marker
will connect the calllng station to the
busy tone trunk, using the same 1ink that
was used for the dial tone connectlon.

B. Register Requests Service

2.02 When a register has recelved all of
the diasled digits, the dial completior
relay DC in 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,Bl1,B2,B3. These relays operated:

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

relays TRO,1 and tens relays T2-7.

(b) Operate relays TSDA,B.

SECTION 11
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(c¢) Start the marker timing.

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

2,348 and the register preference relay

RP- to operate.

2.03 helay RP-, in operating, operates
the register preference auxiliary
relay ®PA- (FS4).

2,64 Relay RPA- operated:

(a) Operates the register units connector
relays RUCA,B (F55).

(v) Closes the path for operating the
unctor terminating relays JTA,B

(F38§ over leads JTA+ and JTB- from the

register.

2.05 The register will have connected
battery to these| leads after deter-

mining, from the origimating class of ser-

vice of the calling station and the dlaled

code, that a junctor class type of call

completion is required Relays JTA,B,

in operating, operate relays JTAA,BA (FS8).

C. Junctor Testing and Selection

2.06 The six junctors are assoclated with

" relays U-. Junctors 0,1,2,3,4 and 5
are associated with units relays UO,Ul,U2,
US,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 windingg of th:
corresponding relays S- to hold magnets
THM11,THM13, THM15,THM17,THM82, and THMBA,
respectively. The hold magnets are as-
sociated with the terminating side of the
junctors, 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 megnet operated
will prevent the corresponding relay S-
from operating. .
2,07 With relays UEA,B operated, any

relay S-, in operating, wiil cause
relays SEA,B and SEAA,BA to operate. These
relays, in opereting, release relays RUCA,B
which, in turn, release all operated re-
lays U-, Relays U-, in releasing, release
relays UEA,B.

2.08 The idle Junctor selected for use in

this call 1is dependent upon the state
of relay ZU in the units sequence control
¢ircult. When relays SEA,B operate,
battery through resistance lamp CS, eon-
tacts of relay ZU, contacts of the first
operated relay S- in the units sequence
chain on FS1l, and contscte of operated
relays JTA,B snd released relays UEA,B
wi1ll operate the Junctor register reiay
JR- (PST) corresponding to the junctor
selected.

SECTION IX
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2.09 Relay JR- operated will:

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

(vb) Operate relay SMC1l or SMC8 (FS13),
whichever corresponds to the switch
in which the selected junctor 1is located.

2,10 The operated relays JREA,B will re-

lease relays JTA,B, which, 1n turn,
release relays JTAA,BA and any of relays
S81,52,86, and S7 that are operated. The
release of relays JTAA,BA releases relays
SO and S5, 1f operated. The release of
all relays S- releases relays 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 operates the register cut-through
relays RCTA,B and RCTAA,BA (FS8). The op-
eration of relays RCTA,B and RCTAA,BA will
initiate the link testing and selection,
and operate the register. connector relays
RCA-,B-,C-,D-,E- (FSi). 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 Selection

2.12 The operation of relays JREA,B and

RCTA,B will operate relays LTA,B
and LTAA,BA and cause an idle link to be
selected.

E. Called Station Selection and Testing

2.13 The operation of relays RCA-,B~,C-,
D-,E-, will:

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

on FS4 and operate relays TCS-, THC-,

and TU- corresponding to the tens digit

of the called station number, If option

V@ 1s provided, relay TM- will also

operate gt this time, However, if option

VH 18 provided, the operation of relay TU-

will operate relay TM-,

(b) Connect leads U- from the appropriate
register to the units relays on FS5

and operate relay U- corresponding to the

units digit of the called station number.

2.14 Relay THC-, 1in operating, will operate
the relay SMC- corresponding to the
switch in which the called station is located.
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2.15 Relay U- operated will operate re-
lays UEA,B. With relay U- and re-
lay TM- beth 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,
battery through the line hold magnet (or
relay IN--) will operate relay S-. If
the station 1s busy, the 100-ohm ground
maintaini the line hold magnet (or
relay IN-§§ operated will prevent relay S-
from operating.

2.16 Assuming the station 1dle and relay

S- operated, relays SEA,B and SEAA,BA
wlll reoperate and relezse relays RUCA,B,
which, in turn, will release relays U-.
Relay U-, 1in releasing, willl release re-
lays UEA,B.

F. 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 1ink testing and selection
sequence, the relays SMC- corresponding
to the switches 1n 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 SMTA,B.
2.18 Relays SMTA,B, in operating, will:
(a) Operate relays SMRA,B and SMRAA,BA.

(b) Close the path for operating the
slow operate relays HMTAA,BA.

(c) Operate the terminating hold magnet
THM-- of the selected Junctor
through contacts of operated relay JR-,

2.19 Wwhen relays SMRAA,BA operate, ground
from contacts of relays SMTA,B will
operate the called station line hold mag-
net LHM-- (or relay IN--) through contacts
of relays SEA,B, the operated relay S-,
and relay T¥-. Relays SMRA,B, in operating,
furnish a locking path to keep relay S-
operated over 1ts secondary winding.

2.20 When the Junctor terminating hold

magnet and the called station line
hold magnet (or relay IN--) operate, the
crosspointa assoclated with the selected
link olose and the called atestion 1s
connected to the terminating side of the
Junctor.

2.21 When relays HMTAA ,BA operate:
(a) T™he ground from relay SMTA,B con-

tacts that operated the called sta-
tion 1ine hold magne; is removed and the

windings of relays HMKA,B connected in 1its
place,

(b) The operating paths of the slow
operate relays HMTA,B are closed,

2,22 The ground from relays SMIA,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 HMIA,B operate.

G. Connection of Calling Station to Junctor

2.23 The operatlon of relays HMKA,B with

relays JREA,B and RCTA,B operated
will operate the terminating route check
relays TRKA,B and TRKAA,BAH%FSB). These
relays, in operating, will:

(a) Lock to the operated relays SEA,B,

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

2.24 when relays HMKA,B and SMTA,B re-
lease with relays TRKA,B operated,

the terminating route comple%e relays TRCA,B

and TRCAA,BA (FSB) operate,

2.25 Relays SMTA,B, in releasing, also

release the following relays in
sequence: SMRA,B and SMRAA,BA, S-, and
SEA,B and SEAA,BA.

2,26 Relsys TRCA,B in operating:

(a) Provide a ground for holding the Junc-
tor terminating and called line hold
magnets when relays SMTA,B release,

{(b) Release relays RCTA,B and RCTAA,BA,

{(c) Operate the select magnets associated

with the 1link used for the dial tone
connection, through the olosed crosspoints
of the register memory vertical on the
switch in which the selected Junctor 1s
located.

2.27 The select magnets in the called line

switch may also operate at this time
if the asssoclated relay SMC-~ has not
released,

2,28 The release of reiays RCTA,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 LEA,B and LEAA,BA
and any operated re.'lays LTS~ (option 9
or LT- (option 22) causing the select
magnets assoclated with the terminating
link to release.

(b) Advances the link sequence and link
group sequence control circuits.

SECTION 1I
Page 9
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2.30 Relays RCA-,B-,C-,D-,E-, in releasing,

release relays TCS-, THC-, TU-, and
TM- assoclated with called station. Relay
THC-, 4in releasing, will release the
assoclated relay SMC-.

2.31 vhen relays TRKAA,BA release, relays
~SMTA,B will reoperate, which:

(a) Operate the originating hold magnet
of the selected Junctor.

(b) Close the operating path for the
slow operate relays HMTAA,BA.

2.32 VWhen the originating hold magnet of
the selected Jjunctor operates, the
crosspointe assoclated with its vertical
and the 1link used for the calling station
dlal 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 cperstes, which, in
turn, operates relay B 1n the Junctor.

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

{a) A 100-ohm ground on the originasting
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 megnet operated
when the marker releases.

(d) A ground to hold the Junctor termina-
ting hold magnet operated when the
marker releases,

2.34 When relays HMTAA,BA operate,
they will:

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

(b) Close the operating path for the slow
operating relays HMTA,B,

2,35 When relays HMTA,B operate, relays

HNKA ,B are connected to the Junctor
originating hold magnet through contacts
of the operated relays TRCAA,BA, JR- and
HMTA,B and the released relays éOA,B and
TRCA,B., 1If relay B in the Jjunotor has
opergated and 18 furnishing the ground for
holding 1its originating hold megnet oper-
ated, relays HMKA,B will operate.

SECTION IX
Pege 10 .

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 operate relays RLA,AA,AB,B,BA,EB,

2.37 Rélays RLA,AA,AB,B,BA,BB, in oper-
8iing: T

(3) Release relays MTA,B, thus helting
the marker timing.

{b) Open the operate paths for th- relays

in the tens preference chain ~n FS3,
causing relays TCK1,2,3,4 and RP- to
release.

(¢) Release relays SMTA,B, which, in turn,
release relays HMTA,B and HMTLA,BA.

(d) Operate the register relcase relays
RRLA,B 1in the reglster circult,

?

2.38 Relay RP-, in releasing, release:z

relay RPA-, relay JR-, and the select
magnets assoclated with the origilrsting
1ink on the switch in which the Junctor
used appears. Relay RPA- releases relays
TRCA,B and TRCAA,BA and re¢lease of relay
JR~- releases relays JREA,B and HMKA,B and
relay SMC- associated with the swiich in
which the Junctor used appears.

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

(2) Lock to relay ON in the register.
(b) Release relay DC in the register

2,40 Relay DC relesses relay L which re-
leases relay SR 1n the regilster.
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-G release, relays RRLA,B
release, restoring the register to normsl.

2,41 Relay DC in the register, in releasing,
releases the relay R- in the marker.

If there are no other calls for the marker

to serve, relay R- will cause relays TEAO,

Al,A2,A3,B0,B1,B2,B3 to release, releasing

relays TSDA,B,

2.42 When relays HMTA,B, TCK1,2,3,4, TRCA,B,

and HMKA,B are all released, relays
DCKA,B will reopersate and release relays
RLA,AA,AB,B,BA,BB, restoring the marker to
normal.

2.43 With relay ON 1n the register released, e
the assoclated relays RA-A, -B in the ~

marker will have reoperated if the register

allotter oircuit was in a eertain state,
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I, Called Station Busy - Station in
Eungiii Uroug YdTe [3C8)

2,44 If, during the called station line

teating sequence, relay S- correspond-
ing to the called station does not operate,
the ground applied to relay 80-9 contact
chain on PS6 will pass through the break
contacts of all of relays S0-9 to operate
the busy test 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 alow operate circuits
busy 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 assoclated with the
called station shown on FS1 or FS26., Thise
ground will be extended through the hunt-
ing group straps (option X) or any properly
poled diodes H (option W or ZR) to term-
inals H assoclated with stations in the
same hunting group, and operate relays U-
corresponding to those stations.

2,46 Relays U~, in operating will connect
the primary windings of the corres-

nding relays S- to the line hold magnets
or relays IN--) of these stations., Bat-

tery through the line hold magnets (or

relays IN--) of the idle statlons will

operate the sssoclated relays S-.

2.47 The operation of any relay S- will:

(a) Open the operating ground for relays

BSYAA,BA,

(b) Operate relsys SEA,E and SEAA,BA,
2,48 The operation of relays SEA,B and
SEAA,BA will permit the operated

relays SMTA,B toc operate relays HMTAA,BA
and SMRA,B and SMRAA,BA,

2.49 The calling station will be sonnected
: . to the 1dle station in the hunting
group corresponding to the first opersteld
relsy 8- (relstive to the stste ©f relay
ZU) in the line hunting chain of relay

S- contacts on F3S6.

2,50 Relays BTA,B will relzase when

relays RCTA,B release, If relays
BSYAR,BA have operated, they will alsc
releese at this time,

Called Station and Stptl
Runting Group Ais0 Dully - B

buzy, relsys BYA,D and HCA,B will
operate, If there are no ststions in ths
hunting group idie (or the celled station
is not part of a hunting group), no relays
8- will oparate, snd the slow operate
relays BSYAA,BA will operste from relays

SMTA.B ground on the line hunting relay S-
contact chain on FS6. Relays BSYAA,BA in
operating, will close the operating path fc
the slow operate relays BSYA,B.

2.52 When relays BSYA,B operate:

(a) Relays HCA,B release, which, in turn,
release relays U- assoclated with the
station in the hunting group (if any).

(b) The sleeve operate relays SOA,B
]
(F39) operate,

2.53 With relays SOA,B and relay U-

associated with the called station
operated, relay S- corresponding to the
called statlion will operate over its secon?-
ary winding cazusing relays SEA,B and SEAA,B:
to coperate.

~

.54 Relays SEA,B and SEAA,BA, in operating
(a) Operate relays SMRA,B and SMRAA,BA,
?

(b) Release relays RUCA,B which cause the
operated relays U- and UEA,B to re-
lease 1n sequence,

2.55 With relays SMRAA,BA and SOA,B and

the relay S- corresponding to the
celled station operated, a path 1s complete:
between the line hold mag. "m0 .
of the called staticn «nd 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 With relays HMKA,B, SO4,B, SMRAA,PA,
and SEAA,BA operated, relays BTTA,B
{F39) will operate, which, in turn, will:

(a) Release the operated relay JR- and
relays SOA,B which, in turn, cause -
relays HMKA,B to release. T

(v) Lock to the operated relay RPA- (op-
tion A) or relay RP- {option B).

2.57
(a) Release relays JREA,B.

Relay JR-, in releasing, will:

{b) Relesse the assoclated relay SMC-
which, in turn, release the select
ragnets on the Junctor switches correspon-

ding to the selected terminating link,

2,58 Relays JRFA,B, in releasing will:
{a) Release relays LTAA,BA and L¥A,B and
LEAA ,BA and the operated relay LTS-
{option §) or LT- (Option 22).
{b) Release relays RCTA,B and RCTAA,BA.
2,59 Relays RCTA,B &and RCTAA,BA in releas-
ing will:

SECTION IX
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(2) Release relays RCA-, B-, C-, D-, E-
which, in turn, release relays TCS-,
THC~, TU~, TM- assoclated with the called
station. Relay THC-, in relezsing,
releases the assoclated relay SHMC-.

{b) Release relazys BYA, B, BSYA, B, and

BSYSA,BA 1f optlon ZM 1s used or, 1f
option ZL 1is used, release relays BYA,B
which, in 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. The
release of relays LEAA,BA, or relay LT-
(opt. 22) or relay LTS- (option 9), will
release the select magnets corresponding to
the selected terminating link on the switeh
in which the cslled station line appears.

2.61 The operation of relays TRKAA,BA
starts the slow release of relzys
SMTA,B wnich, in turn, release relz2ys SMRA,B
and SMRAA,BA, S-, and SEA,B and SEf£A,EBA in
that sequence. The release of relays SEA,R

willl reoperate relays RUCA,B.

2,62 When relays SMTA,B and relays HMKA,B

release, a path 1s closed through
contacts of the operated relays TRKA,B for
operating relays TRCA,B and TRCAA,BA. The
relays in operating, will:

(a2) Lock operated under control of
relays BTTA,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 1f optlon WZ 1s provided - relays BYA,B
released), the busy tone trunk connector
relays BTCA,B (FS9) will operate. Relays
PTCA,B, 1n operating, will:

{a) In conjunction with the operated
relays RUCA,R, operate relay UO,
which, in turn, operates relays UEA,B,

{b) Operate relay SMCO.

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

(d) With relay UC operated, close a path
between relay SO primary winding and

the busy tone trunk hold magnet.
2.64 If the tusy tone trunk 1s idle, the
battery tnrough the busy tone trunk
hold magnet THMO7 {PFS25) will operate the
relay SO over 1ts primary winding. Relay

SO, in operating, will operate relays
SEA,B and SEAA,BA,

SECTION II
Page 12

2.65 Relay SMCO, 1in operating, will:
{a) Operate relays SMTA,B.

{b) Operate the aelect ts on switeh
O corresponding to the link used for

the dial tone connection from ground at

the contacts of the operated relays

TRCAA ,BA through contaets of the released

relays COA,B, operated relay RP-, and

the crosspoints of the register memory

bold magnet THM-9.

2.66 PRelays SEA,B and SEAA,BA, in operating,
will:

{a) With relays SMTA B operated, close

paths for operating the slow operate
relays HMTAA,BA and relays SMRA B and
SMRAA ,BA,

{v) Releace relays RUCA,B, shich release
relayc U0 and UEA,B in that sequenece.

2.67 At this point in the call, ground

Trom contacts of the operated relays
SMTA B passing through contacts of the re-
leased relays HNTA,B, TRKA_ B, and SOA_B;
the operated relays SEA,B, SO, SWRAA_BA,
and BTCA,B and relay ZU either opera or
released will operate the busy tone trunk
hold =masgnet THMO7. The hold magnet, in
operating, will elose the crosspoints in
the vertical assoclated with the opsrated
select magnets, thereby connecting leads
T, R, and S of the busy tone trunk to the
calling station line cireuit in pareliel
with the register, via the iink used in
the dial tone comnnection.

2.68 The bridge on leads T and R will
operste relay A in the busy tone
trunk, which will:

(a) Apply a 100-ohm ground on the

1ink sleeve for holding the ealling
station line hold magnet (or relsy IN-—)
operated after the regiater releases.

(b) Connect ground to the busy tone
trunk hold magnet to keep it
cperated after the marker removes the

operating ground.

2.63 When relays HNTAA,BA operate, the
operating path for the slow aperate
relays HMTA,B 15 closed, and the opereting
ground for the busy tone tremk hold magnet
is removed. Vhen the relays HMTA,B evea-
tuslly operate, relays HMKA,B are connected
to the busy tone trunk hold magnet W thesk
for the presence of the holding ground.
Assuming the holding presemt, it
will operate relsys WWKA,B, whioh, In tumm,
will relesve relsys DOKA,B. Nelays DUKA R,
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in releasing, wlll operate velays RLA,AA,
AB,B,BA,BB, which releazse the marker,

2,70 Relays RLA,AA,AB,B,BA,BB 1n operating
will:

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

(b) Open the operate paths for the relays

in the tens preference chain on F33,
causing relays TCK1,2,3,4 and RP- to
release.

(c) Release relays SMPA,B,

(d) Operate relays RRLA,B in the register
2
circuit.

2.71 The release of relay RP- releases

relay RPA- and the operated select
magnets on switch O, Relay RPA-, in re-
leasing, releases the relays BTTA,B, which,
In turn, reliease relays BTCA,B and TRCA,B
and TRCAA,BA, Relays BTCA,B, in releasing,
releases relay SMCO,

2,72 Relays SMTA,B, 1n releasing, release

relays HMTA,B and HMTAA,BA and re-
lays SMRA,B and SMRAA,BA, which, 1in turn,
release relay SO. With the release of re-
lay SO, relay SEA,B, SEAA,BA and relays
HMKA,B will release,

2,73 The operatlon of relays RRLA,F in
the register causes the same release
sequence to occur as deseribed previously.

2.74% wnhen relays TCK1,2,3,4, TRCA,B,

HMTA ,B, snd HMKA,B release, relays
DCKA,B will reoperate, Relays DCKA,B, in
turn, relesse relays RLA,AA,AB,B,BA,HEB,
restoring the marker to normal,

3.  STATION TQ CENTRAL OFFICE OR RINGDOWN
TIE TRAUNK CAlLL TERMINATIONS (SChHY

A, _General

3.01 Wwhen a nonrestricted station completes
dlaling a central office or ringdown
tle trunk code into a register, the reglster
wlll originate a reguest for marker service.
The marker, 1in serving the register, will
select an idle trunk and connect the cslling
statlon to the trunk, using the same link
that was used {or the dlal tone connection,
If all trurks zre buay, the calllng station
will be connected to the busy tone trunk.

3,02 If a restricted statlon dlals a cen-~

tral coffice 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 trunk.

B. Reglster Requests Service

3.03 When the reglster has received all
of the necessary digits for the call,

relay DC in the register will operate.

When the marker 13 ready to serve the re-~

quest, relaye R-, TEAO,Al,A2,A3,B0,Bl,E2,

B3,MTA,B, TSDA,B, TCK1,2,3,4,RP-, and RPA-

willl operute.

3.04 Relay RPA-, 1h operating, will:

(a) Operate relays RUCA,B,

(B) Close a path for operating relays
RCTA,B and RCTAA,BA over leads RCTA,B
from the register,

3.05 The register will have connected bat-

tery toc these leads after determining
from the dialed code that the call will de
completed to a trunk and, therefore, will
not require a Junctor.

3.06 Relays RCTA,B, in operating, will
operate relays RCA-,B-,C-,D-,E-,
which connect the tens and units jeads from

the involved register to the marker.,

3.07 Relays TEA3,B3, in operating, will
connect ground to leads RL30,1 to
the trunks. .

C. _Trunk Testing

3.98 If the register 1s arranged for one-

digit code 9 operation, leads T9, Ul,
nd U4 will be grounded and all of the
central ofiice trunk hunt terminals HGO
through HG9 shoewn on FS5 will be strapped
together, If the FBRX is equilpped with
ringdown tle trunks or if the central office
trunke have been arranged into more than one
group, the register will be sarranged for
2-digit cofe 9 operation and all of the
terminals H-- associated with each group
will be strapped together,

.09 When relays RCA-,B-,C-,D-,E- opersate,
the ground on lead T9 from the reg-
ister w1ll operate the +runk connector
relays TKG,45,B9. The grounds on the leads
- will operste relays U- assoclated with
the trunks in the group elther directly
or through the strapping of terminals H--,
Any relay U~, in operating, will operate
relays UEA,B.

SECTION 1I
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3.20 ltﬂulmu—andmmuted the
ing

relays SO end D0. A dusy will have
ground on its lead IT--; », the associ-

{a) Release relays RUCA,B,

{b) Prepare paths for operating relsys
SWRA,B and SMRAA,BA and HNTAA,BA
later in the seguence.

3.12 Releys ROCA,B, in releasing, relesse
the operated relays U-, which, In
turn, release relays UEA,B.

3.13 Beiay 159, ia operating will eperate
relays SM00,8, which:

{a) Cruse the select magnets

to the link used for the 4dial tome
connection on switches O and B to operste
from s ground (FS10) through contacts of
the released relays JREA.B and COAB,
mmmmml,lmm‘- and
the crosspoints of the reglster memory
vertical THN-9.

(v) Operate relays SNTA,B.

D.__Trunk Selection and Hold Nagnet Operatilon

3.14 With relays SEA,B operanted, the oper-
ation of relays SWTA_B will:

{a) Closs the operating ciroult for
relays NNTAA,BA,

{b) Operate relays SMRAB snd SMRAA,BA,

3.15 ¥hen relays 3SPMRAA B operate, ground
from contacts of relays SMTA,B passing
through contacts of the released relays
HMTA,B, SOA,B, and TRKA,B, the operated
relays SEA,B, relay ZU, and the first oper-
ated relsy S- 1n the S- contact chala on
FS6, the operated relays SMRAA,BA and TK9
will operate relay MC in the selected trunk.

3.16 Relay MC in the trurk, in operating,

will:

{2) Couse the trunk hold magnet THM-~ 1n
the marker and relay RAX in the trunk

to operate from ground on lead ¥ from

the marker to the trank.

(d) Look operated to the lesd RLS- from
the marker to the trunk.

SECYTON 1Y
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3.17 Bold magnet THM--, in operating,
¢loses the crosspoints in the trunk
vertical assoclated with the operated
select megnets and connects lesds T, R,
and S of the trunk to the calling st~tion
1ine circuit in peralled with the rexister
vis a link. The bridge on leads T and R
will cause 8 central office trunk to cut
through to the central office and rirgdown
tie trupk to initiste a2 timed ring t. the
distapt PEX. The trunk furnishes a 100-ohm
ground on the 1ink sleeve to keep the call-
ing station line hold megnet (or relay IN--)
operated after the register is relessed
from the connection,

E. Hola ﬁ Check and Marker and

3.18 ¥When relays HFTAA,BA operate, the
operating path for the slow op=rate

relays HMTA B is closed and the operating

ground for relay MC in the trunk 18 removed.

When relays 'A,B operate, relays HYKA,B
are comnected’ lead IT-- of the selected
tremik,

3.19 If the ocentral offlcs trunk has cut

through to the ocentral offlce and
the supervisory relays in the trunk have
operated or, In the case of ringdown tile
trunk, only the supervisory relays in the
trunk have operated, a ground willl Ye pre-
sent on the lead IT--. This ground will
operate relays HMKA,B., Relays HMKA,B, in
operating, will releass relays DCKA
which, in turn, wlll operate relays
AA,AB,B,BA EB,

3.20 Relays RLA_AA AB,B,BA,BB 1n operatisg:

{(8) Release relays MTA,B, thus hzlting
the marker timing.

(b) Open the operate paths for the relays

in the tems preference cheain on FS3,
clmalrg relays TCK1,2,3,4 and RP- to
release,

(c) Release relays SMTA,B, which, in
turn, relssse relays HMTA,B and
HMTAA ,BA snd SMRA,B and SMRAA,BA.

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

(e) Remove the ground on lead RLS- to
the trunk circuit, thereby releasing
relay MC in the trunk.
3.21 The release of relay RP-:

(a) Releases relay RPA-, whioch, in turn,
releases relays RCTA,B and RCTAA,BA,

{(b) Releases relays RCA-, B-,C-,D-,E-,
which in turn, relesse relays TK9,
A9, BO.

(c) Releases the operated select magnets,

TClI Library www.telephonecollectors.info
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3.22 Relays TK9,A9,B9, in releasing,

release the relays SMCO and SMC8 and
open the operating path for relays HMKA,B
releasing them,

3.23 Relays SMRA,B and SMRAA,BA, in releas-
ing, release all operated relays S-,
ich, 1in turn, release relays SEA,B and
SEAR,BA,
3.24 Relays RRLA,B in the register, in
operating:

{(a) Iock 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 1in the regieter and register hold
magnets THM-8, -9 in the marker. When relay
ON and hold magnet THM-G release, relays

RRLA,B release, restoring the register
to normal.

3.26 When relays HMTA,B, TCK1,2,3,4 and
HMKA,B sre all releazed, relays

DCKA,B will release, eausing relays RLA,

AA,AB,B,BA,BB to reoperate,

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

If there are no other calls to be processed

by the marker, the release or relay R- will

release relays TEAD,Al,A42,A3,B0,B1,B2,R3

which, in turn, relesse relays TSDA,B,

restoring the marker to normal.

3.28 When relay ON In the register releases,
the assoclated relays RA-A,-B in the

marker will reoperate under the conditions

describing the register allotter circult,

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 from the
contacts of relays SMIA,B will pass through
the break contacts of the released relay
S- trunk hunting contact chailn shown on FS6
and cperate relays BYA,B, which will cause
relays HCA,B, BSYAA,BA, 2nd BSYA,R to
operate 1irn sequence,

3.30 When relavs BSYA,B operate:
{a) Relays SOA,B will operate, which
will, in turn, cause all of relays S-
corresponding to the trunks in the group
{as determined by operated relsys U-)
to cperate,.
(b) Relays HCA,B release.

3.31 Relays S-, in operating, operate
relays SEA,B and SEAA,BA, which:

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

(b) Release relays RUCA,B, which, in turn,
release the operated relays U- and
UEA,B in seguence,

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,P operated, will
cause relays BTTA,B, to operate.

3.33
{a) Operate relays TRKA,B and TRKAA,BA, f

Relays BTTA,B, in operating, will: ﬁ

(b) Release relays SOA,B,

3.234 Relsys TRKAA,BA, in operatipg at

this time, will releasse relays 'A,B.
Relays SOA,B, in releasing , will pelgese i
relays HMKA,B and operated relays S-. Re-

lays S-, in releasing, will release relays ..
SEA,B and SEAA,BA, which, 1in turn, will
czuse relays RUCA,F to operate.

3.35 Wilth relays SMTA,R and HMKA,B re-
leased and relays TRKA B operated,
relpys TRCA,B and TRCAA,BA will operate .
causing relays TRKA,B sud TRKAA,BA and

RCTA,B and TCTAA,BA to srélease =

3.36 Relays RCTA,B and RCTAA,BA, in
releasing, will: - .

(s) Release relays BYA,B, BSYA,B, BSYAA,BA
directly if option ZM 1s wired, or

release relays BYA,B, whig¢h, in turn,

will release relays BSYA,B and BSYAA,BA

if ZL option 1s wired.

(b) Relsase relays REA-, B-,C-,D-,E-.

3.37 Relays RCA-,B~,C-,D-,E-, in releasing,
will release relays TK9,A9,B9, which,
in turn, release relaya SMCO and SMC8,

3.38 with relays TRCA,B and BTTA,B, op-

erated and relays TRKA,B and TRKAA,BA
released, relays BTCA,B will operate and
the marker will cornect the busy tone trunk
to the calling station,

4 CENPRAL QFFICE OR RINGDOWN TIE TRUNK TO
§TIEI@ g%ﬁ TERMINATION 3C5)

A. _General i

4,01 The marker, in completing a2 call from

a8 code § trunk to & station, will
make a busy test of the called station and,
if the station 1s idle, complete the con- 5
neotion to the station via the link used for i
the dial tone connection. If the called
station is busy, the marker will look for -
an 1dle station in the same hunting group E
and connect to that station. |
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4,02 1If the called station and all other

stations in the same hunting group
are busy, the marker will test to determine:
whether another code 9 trunk is camped on
the called station and, if not, will camp
the trunk on the busy called station, usin
the link oonnected to the busy statlon. 1
another trunk is already camped on to the
busy station, the marker will pass appropri-
ate indications back to the calling trunk
and release the register,

B. _Register Reguests Service

4,03 When dialing 18 completed, relay DC

in the register will operate and, in -
turn, release register relay AC. When the
marker 1s ready to admit the request for
service, relays R-, TEAO,Al,A2,A3,BQ,Bl1,
B2,B3,MTA,B, TSDA,B, TCK1,2.3,4, RP-, and
RPAo w111 operate. -

4,04 Relay RPA-, in operating, will:

(a) Operate relays RUCA,B,

(b) Close a path for operitins relays
RCTA,B and RUTAA,BA over leads RCTA, B
from the register,

(c) Close a path for operating the central
office trunk relays COTA,B (PSQ) over
leads CTA-,B- from the register,

4,05 Relays RCTA,B and RCTAA,BA, in oper-
ating, operate relays RéA— B-,C~-,
D-,E-, whioch, in turn:

(a) Connect the tens leads from the reg-

ister to operate relays TCS-, THC-,
and TU- corresponding to the tens digit
of the oalled station number, If option
V@ is provided, relay TM- will elso
operate at this time. However, if option
VH is provided, the coperation of relay
TU- will operate relay TM-.

(b) With relays RUCA,B operated, connect
) the units leads from the register

to operate relays U- corresponding to the

units digit of the called station numbder,

whieh, in turn, operate relays UEA,B.

(c) Operate relay RV in the register,
which, in turn, causes relsys P and
MC in the trunk to operate in sequence.
4,06 ‘Relay MC in the trunk, in operating:

(2) Locks operated to leads RIS~ from the
marker,

(b) Connects the trunk to the common leads

M, RS, BY, FF, TT, TLA, and NT from
ths marker. . :
(c) Releases trunk relay P.

C. Ca Station Testing and Seleot
@ on

4,07 ' The operation of relays TM- and Y-

SECTION IX
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. magnet.aaspciatad

. located.

hotween the hold
1th- the called station
and-the primary Hindlng of. relsy S~ corres-
ponding to the.called station units digit.
If the station™is idle, the battery through

provides a p1

.the 1iné hold magnet will operate relay S-,
which, in-turn, will operate relays SEA,B

and SEAA ,BA.

I, 08 Relays SEA B and SEAA BA, 1n operating
will: )

(a) Release relays RUCA B, which in turn,.

will release relays vt end UEA B
in sequence.’

"(b) Prepare paths for operating relaya
) H"I'AA BA and SMRA ,B-and- SHRAA BA

4.09 Relay THC-
relay SMC- corresponding to the
switch in which the called station line 1is
Relay SMC-, in operating, will:

(a) Operate relays SNTA B

(b) Cause the :eleot magneta oorrespond-
‘ing to the link Gsed:for the dial tone
connection on the switch corresponding
to the operated relay SMC- to operate
from a ground through oontaéts of the:
released relays JREA,B -and COA,B, the -
operated relays ROTA B and RP—, and the
crosspointe-of the regieter memory
vertical THM-9,

D. _Hold Msgnet Operation

4,10 fThe operation of relays SMTA, B and—
SEA,B will:

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

(b) Operate relays SMRA,B and SMRAA,BA,
which ‘will extend ground £rom con-
tacts of relays SMTA,B through contascts
of the released relays HMTA,B, SQA,B,
TREA,B and 2U, and operated rellys s’
and TH— to operate the 1ine hold magnet
L¥M-- (or a relsy IN-- . which, in turn
operates the line hold magnet) aisociated
with the called station. :

4.11 The opération of the-hold megnet con-
neats leads T,R, and S of the line

circult to the trunk in parallel with the

register, via the 1ink used in the diel

tone connection,

4,12 When relay AMTAA,BA operates:

{a) The-operating paths for thé’gibv
operate relays HMTA,B are closed.g

(b) ‘Reley RV in the regiater 18 -
o . relgesed. -
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(c) The original operating psth for the
called station line hold magnet (or
relay IN--) 1s opened.

(d) Ground 1s connected to leads RS- t»o

the trunk, causing relay RS Jn the
trunk to operate snd lock to the trunk
off-normal ground,

4,13 PRelay RS in the trunk, in operating,

causes relay 13D in the trunk tc re-
lease, changling the 1link sleeve at the
trunk end from 945-ohm battery to a 1009-ohm
ground. The 100-ohm ground on the trunk
sleeve willl maintain the called station
line hold magnet (or relay IN--) operated
when the register 1s eventually released
from the connection. The trunk held magnet
THM- -will be maintsined operated by off-
normal ground in the trunk.

E. Hold Magnet Check and Marker and
Reglster Release

4,14 When relays HMTA,B operate, relays

HMKA ,B are connected to the line
hold magnet of the called statlon, and the
link sleeve ground present at the point
wlll 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 MTA,B, halting the
marker timing.

() Open the operate paths for the relays

in the tens preference chain on FS3,
causing relays TCK1,2,3,4 and RP- to
release,

(c) Release relays SMTA,B, which, in
turn, release relays HMPA,B and
HMTAA,BA and SMRA,B and SMRAA,BA,

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

{e) Remove the grounds on leads RLS-
to the trunk, thereby releasing re-
lay MC in the trunk.

4,16 The releasc of relay RP-:

(a) Releases relay RPA-, which, in turn,
releases relays COTA,B and RCTA,B
and RCTAA,BA,

(v) Relesses releys RCA-,B-,C-,D-,E-,
which in turn, cause relays TCS-,
THC-, TU, and TM- to release.

(¢) Relezse: the operated select magnets.

4,17 Relay THC-, in releasing, releases
the =szocisted relay SMC-; relay TM-,
in r<l=acing, v111 release relays HMKA,B.

§ 1% Relays CFNA,B, in releasing, will

celesse the operated relay S-, which,
in turn, will releese relays SEA,B and
CEAA,BA.

4,1 Tnelays RRLA,B 1n the register, in

operating, cause the register. to
restore to normal and relays R-, TEAO,Al,
A2,A3,P0,B1,B2,B3, and TSDA,B in the
markar to releacse,

4,20 Wnhen relays HMTA,B, TCK1,2,3,4, and

HMKA,B are all released, the DCKA,B
relays will reoperate, releasing relays
RLA,AA,AB,B,BA,EB, to restore the marker
to normzl,

F. Cslled Station Busy - Station in

TCI Library www.telephonecollectors.info

Hupting Grou e

4,21 If the called station 1s busy, the

corresponding relay S- will not op-
erate when the line test is made., When
relays SMTA,B operate, the grounds from
1ts contacts will pass through the break
contacts of relay S0-9 contact chain on
FS6 and operate relays BYA,B,

4.22 Relays BYA,B, 1in 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- from
the register corresponding to the
called station units digit to terminal H

assotlated with the called station,

4,23 This ground will be extended thro
the hunting group straps {option X
or any properly poled dlode H (option W
or ZR) to terminals H assocliated with sta-
tions in the same hunting group and will
operate relays U~ corresponding to those
stations. Relays U-, 1n operating, will
connect the primary windings of the cor-
responding relays S- to the line hold mag-
nets (or relays IN--) of these stations.
If any of these statlions are idle, the
corresponding relays S- willl operate.

4,24  pAny relay S-, 1n operating, will:
(a) Open the operating ground for relays
BSYAA,BA.

() Operste relays SEA,B and SEAA,BA,

SECTION IX
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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 willl release
when relays RCTA,B release at the end of
the marker operation.

G. Camp-On - Called Station and All Other
Stations 1n Huntl Group Busy - No
Other Trunk Camped On EaEIed gtaEIEh

(SC9)

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
relays HCA,B operate., The slow operating:
relays BSYAA,BA and BSYA,B will eventually
operato in sequence

4.27 The operation of relay BSYA,B will
operate relays SOA,B and release
relays HCA,B, Relays HCA ,B, in turn, re-
lease relays U~ associated with the stations
in the hunting group other than the called
station, Relays SOA,B, in operating,
operate relay S~ corresponding to the called
station over 1ts secondary winding, through
contacts of the operated relay U- corres-
ponding to the called station.
4,28 Relay S-, in 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 1n sequence.
4,29 With relays SMRAA,BA and relays S-
operated, relays HMKA,B are connected
to the called station line hold magnet
through contacts of the operated relays
SOA,B, SEA,B, TM- and Z2U. The 100-ohm
ground holding the called station line
hold-magnet will operate relays HMKA,B,

4,30 With relays SOA,B, SEAA,BA, HMKA,B,
SMRAA,BA, and COTA,B operated, the
camp-on nelaxs .COA B.and. GOAA BA. and CONA,B
111" éperate =

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

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

B) or the operated relay RPA- (option % 1)

under control of relays COTA,B,

(b) Operate relays SMCO and SMC8.

(¢c) Release the operated select nagnets
correspornding to the 1link used for

the dlal tone connection on the swltch

in which the czlled statlion appears.

(3) Operate relsy BY in the trunk.
(e) Start the link shift timing.

SECTION II
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(f) Pulse the link group sequence control
circult.

(g) Prepare a link in the operating 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 (options 9 and WS) or for

relays LT2-9 (options 22 and WT),

(1) Release relays SMTA,B,

4,32 The operation of relay BY in the

trunk at this time:

(2) Opens leads T and R at the PBX end
of the trunk

(b)

(c) Causes relay SL in the trunk to
release,

Operates relay DR in the trunk.

4,33 Relays CONA,B and CONAA,BA, in

operating: e

(a) Operate relays LTCA,B,
(b) Operate relays TRKA,B and TRKAA,BA.

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

(d) Connect s0lid ground to the called

station line hold magnet {or relay
IN-~-) through contacts of the operated
relays SEA,B, SMRAA,BA, S-, TM- and 2U.

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 WT,

the operation of relays LTCA,B and CONAA,BA

will connect;ghe DT2-9 relays to_ the sleeves

" . of the 11inks vIH EThé voltage ‘reduction -

detector and the non-operated LTA,B relays
as shown on FS28. Two voltage reduction
Jetector circuits VRDA,B are provided.
contalns 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 termlnal
of each LT2—9 relay to the collector of the
asscclated transistor in the voltage re-
duction detector circult, The emitter of
each transistor is connected to the sleeve
of the sssociated link. If the sleeve 1s
openn or has a negative potential to ground
~f 4.5 volts or greater, the assoclated
tranaistor in the detector circult will not
conduct. If the sleeve of the link is at
ground potential, the associated translstor
will conduct.

VRDA

R ¢
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4,37 1If a 1link 18 1dle, the assoclated
sleeve lead will be open and the
assoolated transistor in the detector
efrouit will not oonduct. A busy link
Adoclated with other than the called station
‘w#ill have the 100~ohm holding ground and
the battery conneoted line hold magnet (or
relay 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 of the link used by the

called station, however, will be at
ground potential. This ground will drive
the transistor into conduction. The con-
duction of the transistor extends the sleeve
ground to the associated LT relay to operate
it.

4,39 1If no LT- relay operates during the
testing of the first group of links,
the 1ink shift timing and link group control
circults will function and shift the 1link
testing relays to the second group of links.

4,40 A relay LT-, in operating, will:
(a) Prepare its own locking path.

(b) Operate relays LEA,B and LEAA,BA.
(o) Halt 1ink shift timing,

(4) Open the operate path of alarm relay
COAL,

4,41 If the line, 1link, and marker oircuit
is equipped with options 9 and WS,
the operation of relays LTCA,B 2nd CONAA,BA
conneots the midpoint of a potential divider
consisting of the grounded 200-ohm resistor
LTB- in series with 1200-ohm resistor LTA-
battery oconnected to the negative side of
the primary winding to relays LT-., The
poaitive side of the primary winding 1s
normally connected to the link sleeves of
the 1ink group through ocontacts of relays
TRLA,B. With relays LTCA,B operated, the
battery oonnected 1000-ohm resistor L--
is also connected to this point. In this
condition, the potential at the negative side
og the primary winding will be approximately
-8 volts. .

4 42 An 1dle 1ink will have only the po-
tential due to resistor L-- on it,
producing a voltage across the primary
winding of approximately 2 volts of the
wrong polarity. The voltage will not op-
erate relay LT-. A busy link assoclated
with other than the oalled station will
have the 100-ohm holding ground and the
battery connected line hold megnet (or
relay IN--) connected to 1t in addition
to the battery connected 1000-ohm resistor
I~--, resulting in a potential of somewhat

less thaa 1 volt of the correct polarity.
This voltage is 1insufficient to operate
the relay.

4,43 The 1link being used by the called

station, however, will have a solid
ground connected to 1t, producing a volt-
age of approximately 1.6 volts of the cor-
rect polarity, to operate relay LT-.

4 44 If no relay LT- operates during the
testing of the first group of 1links,
the 1ink shift timing end link group con-
trol circuits will functlion and shift the
link testing relays to the second group

of 1links,

L. 45 A relay LT-, in operating, will
operate its associated relay LTS-,
which, in operating, will:

(2)
(b)

Prqpare a locking path for 1itself,

Provide a locking path for the ...
corresponding relay LT-.

(c) Operate relays LEA,B and LEAA,BA,
(d) Halt 1link shift timing.

4,46 Relays LFA,B and LEAA,BA, in operating,

at this time:

(a) Cause the select magnets corresponding
to the link being used by the busy
called station /as determine? hv the

operated relay IT- {opvions 22 aim—wTy ="

or relay LTS- (Options 9 and WS) and
the state of relays TRLA,B/ to operate
in switches O and 8.

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

4L .47 The release of 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 LTCA,B, which, in
turn, release the operated relay LT-
(options 9 and WS).

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

4,48 The release of either relays SMRAA,BA
or SOA,B releases relays HMKA,B.

The release of the relays SOA,B releases -
the operated relay 8-, which, in turn, re-

leases relays SEA,B and SEAA,BA,

SECTION I1I
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4 45 with relays HMKA,B and SMTA,B re-

leased and relays TRKA,B operated,
relay TRCA,B and TRCAA,BA will operate,
These relays, 1n reoperating:

{a) Ioeck under control of relays RP-.

(p) Release relays TRKA,B and TRKAA,BA,

which, 1in turn, reoperate relays SMTA,B.

(c) Release relays RCTA,B and RCTAA,BA,
E 2

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- 1n the

marker and relay RV 1n the regilster.

(b) Release relays BYA,B, BSYA,B, and

BSYAA,BA 1if option ZM 1s used, or,
i1f option ZL 1is used, release relays
BYA,B, which, 1n turn, release relays
BSYA,B and BSYAA ,BA, Relay THC-, 1n
releasing, releases the assoclated
relay SMC-.

4,51 Relays SMTA,B, in reoperating, will:

(a) Reconnect ground to the leads M-

to the trunk via contacts of the
relessed relays HMTA,B, SOA,B and
ALBA,BB and the operated relays COA,B,
which will operate the trunk hold magnet
and relsy HM in the trunk,.

(v) Close the operating path for the
3low operate relays HMTAA,BA,

4,52 when the trunk hold magnet operates,

the crosspoints corresponding to the
1ink being used by the called station will
close. Although this connects leads T, R,
and S of the trunk to the busy link, there
wlll be no interference with the call in
progress, 8ince the operated relay BY in
the trunk keeps leads T and R open.

4,53 When relays HMTAA,BA operate:

(a) The operating paths for the slow
operate relays HMTA,B are closed.

(b) Leads RS- to the trunk are grounded,
causing relay RS 1in 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 SMTA,B through contacts of the oper-
ated relays COTA,B and COAA,BA will operate
relays HMKA,B. Relays HMKA,B, in turn,
release relays DCKA,B,

4,55 Relays DCKA,B, in releasing, will
operate relays RLA,AA,AB,B,BA,EB,
which will:

SECTION II
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(a) Releasec relays MTA,B, halting the
marker timing.

(b) Open the operate paths for the relays

in the tens preference chain on FS3,
causing relays TCK1,2,3,4 and RP- to
release,

(c) Release relays SMTA,B, which, in
turn, release relays HMTA,B and
HMTAA,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
clircuit.

(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 tile
trunk circult to central office from
operated relays RLA,B., A ground on leads
ME and MO must be provided until relay
MC in the central office trunk relesses
since the additlion of option YC delays
the release of relay 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 relays
COA,B and COAA,BA and HMKA,B. Relays COA,B
and COAA,BA released:

(a) Release relays SMCO and 3SMC8B,

(b) Release the operated LT- relay
(options 22 and WT),

{c) Advance the link group sequence
control circuit.

4,57 Operation of relays RRLA,B releases

relay DC. Relay DC releases register
relay L which, in turn, releasses relay SR.
The release of relay DC in the register
also will release relays R-, TEAO,Al,A2,A3,
BO,B1,B2,B3, and TSDA in the marker in that
sequence,

4,58 Relay SR in the register released,
releases relay ON in the register

and the register hold magnets THM-8,-9.

Relay ON 1in the register released will:

(a) Release relay COT in the register

{b) Reoperate the RA-A,-B in the reglster
allotter circuit,

(c) Release relays RRLA,B in the register
provided register hold msgnets THM-8,
-9 have released, : : .

TCI Library www.telephonecoll ectors.info
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4.59 Wwhen relays HMIA,B, HMKA,B, TCK1,2,

3,4 and TRCA,B are all released
relays DCKA,B will reoperate Relays
DCKA,B, 1in turn, will release relays RIA,
AA,AB,B,BA,BB, restoring the marker to
normal,

H, cigg-On Bus¥ - Called Station and
er ations 1n Hunt rou

Busy - Another Trunk Already Cam es

On EaIIea Station [JC20)
4,60 Bven though snother trunk is already

camped on to the busy ealled station,

the marker will proceed to camp-on the -
trunk exactly as 1f 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 the marker
(Options 9 and WS), or

(b) Drive the Q5 transistofs in the
voltage reduction detector circuits
VRDA,B (Options 22 and WT).

4,61 Relay COS (Options 9 and WS), in
operating, or transiators Q5 in

VRDA,B (Option 22 and WT), in conducting,

operates relays COSA ,B (F512 or FS28)

-which wi1ll:

{a) Lock operated through contacts of
the operated relays LEA,B and COAA,BA,

(b) Oround leads FF- to the trunk through
break contacts of relays HMTAA,BA
to operate relay FF in the trunk,

4 .62 The operation of relay FF along

with relays BY and RS in the trunk
will activate suitable audible and visual
signsls 1in the trunk to indicate to the
attendant that the camp-on busy condition
exists, Although the trunk 1s, in effect,
camped on to the busy called station along
with another trunk, 1t 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 (Optiona 22
and WT) will release when relays CONA,B
release; relays COSA,B will release Hhen
relays LEA,B release

Camp-On Busy - PBX on Remote Trunk
Answer retion {(XF Optlon

4.64 When the attendant has placed the
FBX on remote trunk answer opération

-TCI Library www.telephonecollectors.info

and the marker in attempting to connect

the trunk to a PBX station finds the oalled
station and all other stations in the hunt-
ing group busy, the marker will proceed to
camp on the trunk, However, when re-

lays CONAA,BA cperate, battery supplied
through the auxiliary position circuit will
operate relays COSA,B (FS12 or FS28).

4,65 Relays COSA,B operated:

(a) Lock operated through contacts of the
opersted relays LEA,B and coaa BA,

(b) Ground leads FF- to the trunk through
break contacts of relays HMIRA,BA
to operate relay FF in the trunk,

4,66 The operation of relay FF along with

relays BY and RS in the trunk will
activate sultable audible signale in the
trunk to indicate to the remote trunk
answering station that a busy condition
ex{sts. Although the trunk is, in effect,
camped on to the busy called statign 1t
will be prevented from cutting throagh by
the operated relay FF,

4.67 'Relays COSA,B will rwlg&ie wh!h re-
lays LEA,B velease.

4,68 The marker in attempting to aad a busy

station to either of the dial confer-
ence trunk circults or to transfer an in-
coming central office trunk call to a busy
station via the station dial transfer trunk
circuilt will function as a central office
trunk connection (SC9) to the point of
operation of relays COA,B end COAA,BA and
CONA,B and CONAA,BA, Relay cece oporated
openl the opnmnxing path of relays COA,B
and COAA,BA and CONA,B and counmﬁna Relay
cce operates relays BTTA B,C marker
makes a busy tone oonnoction and does not
camp on the busy station.

K. Called Station - Mes
EegIsEraEign F@Eae on_Sleeve

General

4,69 A station message registration will be
scored with every operatlon of relay
SX in the message register pulsé cirtuit.
The operatidén of relay SX will operste relay
COD in the station message register marker
controller circult. If relay COD 18 op-
erated prior to the operation of relays
uufing a camp-op call termination,
ing function of the merker
w111 te dinabled and the camp-on call
terpinatidh will not bé made. 'The manner .
in which this 1s abcomplished depends on
marker eptiédb XX and WV '

SECTION IX
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With

lt'fO Guconmntus

(a) m?re- i¢s own look pat.h under con-
f relays COTA,B,

(v) mreu the operating gath of relays
CONAA,BA to relay H in the station
me.saso regisur marker controller circuit,

(’) Prevents the operation of marker
+ alamm relays COAL and XCAL,

5,71 Wigh relays 30A,B, SEAA,BA SHRAA,BA
eB and 80D o opora'ced relay Kﬁl B
Eg} gpera relays H, COA,AA,B,BA, and

4,72 Relay H operated:

(a) Operates ro1az ST in the busy verifi-
cation oircuit if the marker is per-.

forming. the camp~-on operation in con-

nection with busy verification, .

(b) Prevents the operation of marker
plm relay LALl when relays CONA,B
operate and CONAA,BA do not,

(c) Ropovu ground from leads MRS and MR6
to" prevent relays LTCA,B from operating.

4,73 Relays COA,B and COAA,BA operated.
(a) Operates relay BY in the C,0., trunk
which in turn, operates relay DR and
releases relay SL in the trunk.
(v)

" (o)

wv

Releases relays SMTA,B

Starts link shift timing (SC34) and
all links busy timing (SC35).

(a)
(e)

Operates relays SMCO,8,

Opens the opomte path of buly bone
relays PTTA,B

4,74 With relays CONAA,BA and LTCA,B W
operated, no I~ relays will operato -

and the all-links-busy relesys ALBA,B will

eventually operate. Relays ALBA, B operated:

(a) Operates camp-on stop relays COSA,B
(FS28) which, in turn, operates trunk
relay FF.

(v) Operates 1link end relays LRA,AA,B,BA
in place of reley BTTA,B due to the .
previously operated COA,AA,B,BA relays,

4.75 Operation of relays LEA,AA, BA

ceeds to uloasq rel A, B )
and re H in the uﬁ ﬂz nl,-k'e
controller circuit, -the nlcau

of the marker and mistu ‘as though th

camp-on 1link had been feund add the tcuim
tion made. The trunk hold ' % and rélsy
HM in the trunk releasee ln pﬂpﬂ\tion for

SECTION 1Y
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‘ b.T! Rela'y ©cop :gpe_},atgdz
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reoperr@ing to reclose ¢rosspoints on to the
camp-ex 1:2fnk. However, in thims sequence,

no sell Bt magnets operate and whem the trunk
hold wignet reoperstes, no eroupb!nts are
nlggee and ehe tmﬂ!t »!s not connected 2

& 1link,

4, 76 Buﬂng the mg&‘cer relaaﬁ, relax FB

in the cordiess podition circuit’
operates. With tfunk reliys FF and DR and
cordless position circuif relasy FB operated,
the attendant. will receive ‘the ‘¢amp-en
denled indication or 120—1pm tom an&
flashing lamp SL. -

Marker c rcuit

~

(e). Propu-es 1t;a owh lock path undoz-
- oontrol of relays COTA,B, -

v e i

_ (b) 'rrdnsfers the Qperating paxh ot'

‘relays CONA,AA,B,BA-to reley Hin the '
station message x-egister mantel‘ eoﬂtroﬂu-
circuit. . ; ) .

4.78 With relays SOA,B, SEAA,BA, SMRAA,BA,
COTA,B and COD operated ’ relay HM(A,
w111 operate relays H, OOA B and COAA,BA,

4,79 Relay H operated:

(a) Operates trunk relsy RS.

e

- (b) Provides a holding ground for relays
DCKA,B.

(e) Provides a holding ground for the
trunk hold magnet THM-~ and trunk
relay HM,

Prepares a path to operate relsy BY -
in the register,

(a)

(e) Operates relay ST in the busy veriri-

cation cirouit

4.80 nelqn_pm,s and COAA,BA operated: .

(a) Operate relay BY in the trunk.
(v) Ref.ne !'.,1.,5 SOA,B am _MA,H."? .

{c) Operate relays HNTA,B, MAA BA

and SMCO,8B.

/—""/"v—-
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{d) Lock under control of relay RPA-.

(e) Start 1ink shift timing (SC1l0 or
5€21) and 211 1links busy tinming.

4,81 Relsys SOA,B 1in releasing release
relays HMKA,B,

4.82 Relays SMPA,B released release relays
SMRA,RB and SMRAA ,BA 1n turn releasing

relay S-. w1th relays S- released, relays

SEA,B wlll release operating relays RIICA,E.
Relays RUCA,B 1in operating will reoperate
relay U- operating relays UEA,B,

4,83 Wwith relays CONA,B and CONAA,BA re-

leased, no relays LT- or LTS- will
operate and the all-links-busy relays
ALBA,B wlll eventually operate operating
relays COSA,B and BTTA,B,

4,84 Relays COSA,B operated will operate

trunk relay FF With relays DR &nd
FF and cordless positlion circult relay #B
operated, the attendant wlll recelve the
camp~on denled indicatlon of 120-1ipm tone
and flashing lamp SL.

4.85

(a) Operate relays TRKA,B and TRKAA,BA,

Relays BTTA,B operated:

{b) Prepare a path to operate relays
BTCA,B.

{¢) Lock under control of relays ALBA,B,
4,86 Relays TRKA,P and TRKAA,BA operated

operate relays TRCA,B and TRCAA,BA
which:

(2) Release relays TRKA,B, TRKAA,BA,
RCTA,B and RCTAA,BA,

(b) Lock under control of relsy RPa-.

4,87 Relays RCTA,B and RCTAA,BA released
release relays RCA-, RCB-, RCC-, ERCD-,
RCE-, BYA,B BSYA,B and BbYAA ,BA., FRelease

of relays "RC(A -E)0,1 release relays TC5-,
THC~, TU-, TM-, U-, and reglster relay RV.
4,88 Releys TRKA,B and TRKAA,BA in re-

leasing operate relays BTCA,B, which:

(2) Operate relays UO and regilster relay
RY,.

(b) Relezse relays TOLA,B
4.89 Reglster relay BY operated releeses
relay R~ and reglster relay PC. With
relay DC released and trunk reX¥ey BY oper-
ated, opening the T and R conneetions tc the
register, register relay L will release,
Relay L released will result in tHe sub-
sequent release of all operated reglater
relays.
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G «wlay =- relezsed releases relays
"P-, TEA-, and TEB~, Relay RP-

relessed will result in subseguent release
oi zl11 previously operated marker relays.
With relays TEA- snd TEB- and TOLA,B re-
leased, marker tlme out check seguence
(2C1i8) will start.

L. Csilced Station 1s Inward Restricted
{8625) ~

1.91 7The merker in attempting to connect
an inward restricted station to a

wtral office trunk will functlon as 1n

) to the polnt of operation o6f relay

Relays AUO-9 1n the inward reéstric-

operate 1n parallel with re-

,,,

0
C2
o

7Lf1 €]

c
{
TCS
tlon circult
lave U0-0,

W \‘l

£,97  kelays TCS5 and AUY operated operate
’ iav IR- 3dn the 1nward restriztion
circuilt performing the followlng FUnCTIom——

re

Frevents reley 37 from operatlng and
zo provides the marker with the
essary signals to conslder the called
as unasslgned.

(b} Locks operated via released marker
relays RLA,B,

4.93 The marker proceeds to complete the

call to an attendant trunk. When
the call 18 completed, the marker releases
by the operatlion of relays RLA,AA,AB,B,BA,
BB, also releasing the 1nward restriction
circult.

5. CENTRAL OFFICE OR RINGDOWN TIE TRUNK TO
CODE 8 TRUNK CALL TERMINATIONS (SCH)

L. heneral
£,.01  In completlng a call from a code 9
trunk to a code 8 trunk, the marker
wiil meke a busy test of the trunks 1In the
code 8 trunk group dlaled and complete the
conmection to an 1dle trunk 1n the group,
vis the link used for the dial tone connec-
tilon., If all trunks 1n the dialed group
are busy, the marker will return a camp-on
busy 1niication to the code 9 trunk.

Y,02  Io the code 8 trunk 1s arranged for

p:<J control, then optlons 19, 20 and
2?1 #re 7yrovlded for the trunk. In the cour
of completlng the connectlon, the marker wi
21lgnzl the code & tie trunk to remove 1ts
switeh pao,

se
il

g'ser Requests Service

~.{3% The marker reazcts to the operation of
reliay DC 1n the reglster in the same
vay . in a code @ trunk to statlon call,
evcent that relays TK8,A8,B8 snd SMC2 will
oprr-te lnstead of relays TCS-, THC-, TU-,
TH-, &nd OMC-, Also, when relay MC 1n the
trurk osporates, relay TT in the trunk will
cuer:t2 ovar leads TR- from the marker =zs
(ooreenee 07 relay TT in the regilster

b1 orernted,

SECTION II
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C. Trunk Testing 21d lelect g o

Operation

The grounded lead '~ fron the registerp
will cperste the correrpondl g relsy
U- ard 511 other: groupedi fo 1% vi~ “orm-
inals H8-. The busy test is mnde by look-
lng for batrery through relzy OT2- or ground
ori leads IT- on FS25.

5‘04

D. Hold Mzgriet Oreration

SMTA,B wlll overate when relay
SMC2 opﬂrafes, relays SEA,B and
SEAA,BA w1lll operate when relay S- oper=ates,
Relays SMTA,B znd 3EA,R and SEAABA 1in

operating:

5.05 Relays

(a) Close the overzting psth for the slow
operate relsys HMTAA,BA.

5 3MRA,T 21d SMRAA,ES,
Relays SMRAZ,BA, in opersting, will
extend the ground from the contacts
of the operated relays SMTA,R through
contacts of the released relays HMTA,E,
SOA,B, TRKA,P znd ZU, the operated relay
“KS and an cper“ted relay S- to operste
-ela\ 0T2- corresponding tc the relected
trurk,
5,07 Relay 072~ 1in operating, will:
(a) Cperate the correspondinz line hold
msgnet LHUME -

(b) Close the operating ground for relay
0Te~- through to the slow orerating

relay SLg-.

(¢c) Conrect grourd through 1lhe 10
resizstor 50- to the cleeve ¢of the

iink.

(d) Trensfer leads 7 and R t¢ the links
from 1ts normali connection to leadrs
Ti and R1 arsoclated with the code 8

trunk to leads 72 =2nd R2 of the cocde &
trunk,
.08 The oper=tion of the hcld nagnet 171

close the crossproints =n¢ thus co' -
nect leads T2 =23 RZ of the code & trune
to leads [ zrd R of the ceode O trunk in
parallel with lezds T and 3 ¢f the reglster,
vis the 11lrnk used 1n the dizl tone connec-
tion. Wnen the tridging rel-r In the code
8 truni operates, 2 ground will be rotuoned
over lezd SZ from the code 3 *runk to the
lire circult to malntein relss 07T0- anrd
SL2~ operated.

5.09 The ground on iead 2 wlll be extanded
throuzh to lesd IT8- tc the wsrker
vntil relay SL2- operates., £t +hst {ime

3 ground from contacts of rel=y . LY- 1s
substlituted fcr leasd 52 grouni on lead IT- -

SECTION IT
Page 24
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5.1 When relays HMTAR ,RA operate:

{~) The operating paths for the slow
operate relavs BMTA,B sre closed.

{v) Relsy RV 1in the reglster releases,
causing relsy P in the trunk to
release,

(c) The original operating path for
»clays OT2- and SLZ2~ 1s opened,

E. Hold Magnet Check and Marker and
Reglsier Release

5.11 V¥hen relays HMTA,B operate, relays
HMKA,B are connected to lead ITS-

COﬂPeupcﬁiing to the selected trunk. The

greund on lead IT8- will operate relays

- B ard start the sequence to release

i2rker and reglster.

’chF*

211 Trunks Busy (SC15)

5.12 If all trunks 1in the code 8 group
dlaled are busy, none of the cor-

rezponding relays S- on FS6 will operate,

and relays BYA,B wlll operate. The

marker will then proceed to function as 1if

it were cappling the code 9 trunk on to

2 code 8 trunk up to the point where re-

lays COHA,B and CONAA,BA and COA,B and

CORR,BA operate.

5.13 VWhen relsys CONA,B operate, relays
COSA,B operate over a path through

he operated relays TK8 and COTA,B, Relays
S4,R, In operating, will cause relay FF
tte trunk to operate. The marker wlll

“hier rroceed to generate a camp-on busy

e 1iion 1n the trunk and release.

i+ When the merker finds all trunks
sre busy, audlble camp-on stop

2isnel 1s not returned to the attendant
when optlion XA 1s provided. Relay BTTC
oper=atling causes thls trouble condltion
by preventing the marker from slgnaling
thie trunk via leads RSE and RSO. Optlon
Vit 1z added and corrects thils trouble
connition ty placing relay BTTC under
zontrol of relay CCC, thus preventing
reiry BTTC from operating.

% When the marker finds all trunks
sre busy, an 311 links busy sequence

occurs 1n the marker during elther the first
or geccrd trlal., Thils 1s caused by sn
lucomplete path from ground supplled by
2 of relays CONA,B to the 1llnk
- relay LT-. None of the 1link test
relsvs operate, thus causlng the marker
toe oparate relays ALRA,R,

onsct

T T€I>L|bfarywwwte}ephonecollector5| Afo—— e e



N

S
T ¥

T conn

CD-657121-01 - ISSUE 9D -

5.16 The marker functions to cause the

central offrice trunk to remove the
resistance battery from the link sleeve,
allowing the 100-ohm ground from the reg-
ister to operate the LT- relay assoclated
with the link sleeve. The marker proceeds
to release, With option WC or options 22,
WT provided, normal marker actlon 1s allowed
by operating relay LT9 whlch prevents the
81l links busy sequence from occurring

6. CENTRAL OFFICE OR RINGDOWN TIE TRUNK
TO CENTRAL OFFICE OR RINGDOWN TIE
TRUNK _CALL TERMINATIONS

6.01 1If the PBX 1s equlpped with ringdown

tle trunks or if the central office
trunks are arranged into more than one
group that can be dial selected for outward
calls, the register will be arranged far
two-digit operation on code 9 calls, . Under
such circumstances, the attendant qay gpn-
nect code 9 trunks to each other.

-

6.02 'The marker will accomplish these

connections in mich the same mannér

it were establishirng & code 9 trunk
hon, except that: <

as 1if

(a) Relays TK9,A9,B9 will operatse in-
stead .of relays TK8, AB, A9, .

(b) Relay U- associated with all or bhe
trunks in the trunk group will, rate

through terminel straps H9- in asddit

to relay U- gssoclated with the units

digit dialed.

{c) The busy test will be made over leads
IT9- to the trunks.
6.03 If all trunks in the group are busy,
no relay S- will operate,. relsys
BYA,B will operate, and the marker wilYl
follow the all-trunks-busy sequence and

return camp-on busy indications to the
originating trunk.

7. DIAL BACK CALLS FROM CENTRAL OFFICE
OR _RINGDOWN TIE TRUNKS

7.01 If the PBX 1s arranged for restricted
access to the code 9 trunks, a re-
stricted station, upon dialing a 9 code,
will be conhected to the attendant via an
sttendant trunk. The attendant may then
connect a code 9 trunk to the restricted
station while the station remsins off-hook,
using the DIAL BACK key provided, To accom-

_ plish this, the attendant will seize &

registbr through an idle. coﬂe S trunk,
momentarily operate the DIAY, BACK Pey, and
dial the calling station.
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7.72 Overiaticn of the DIAL RACK key will
operate relay NT in the cordless
position clireult, vwhich will loek to ground

In the selected code 9 trunk,

7.03 The marker will proceed to process

the call 3s a central office call,
When relay MC in the trunk operates, the
no test relay N? (FS11l) in the marker
will operate 1n gerieq with relay NT in
the cordless positlion c¢ircuit.

7.04 Since the calling station 1s off-hook,
the line will test busy and the cor-
responding relav S- will not operate. When
relays IMTi,B operate, ground from their
contacts through relay S0-9 contact chain
on FS6 will operate relays BYA,B., Recause
relay NT 1is operated, the same ground wilil
operate relays BSYAA,BA, which, in turn,
v1ll operzte relays BSYA,B The operated
relay NT willl have opened the operating
paths lor relays HCA,B to prevent their
operating vhen relays BYA,B operated

7.05 The marker will then proceed to func-
tion as 1f it were cawmping on to the

calling statlon, except thet relay BY 1n the

trunk will not operate when relays €0A,B

operate, because the operated relay NT in

the marker opened leads BY- to the trunk,

7.06 The operated relay NT in ﬁhe marker
also:

(a} Grounds leads RT- (PS1l) to the

trunks, which will operate relay RT
in the trunk to prevent vingin; the
calling station

(b) Grounds lead KO (FS11) to the ettend-

ant trunks, which will release (kick
off) the attendant trunk beilng held by
the calling station.

7.07 When the marker completes 1ts func-

tions, the code 9 trunk will be con-
nected to the restricted calling station
via the link used for its connection to
the attendant trunk,

8. CALLED LINE OR TRUNK UNASSIGNED (SCil)

8.01 When s line 1s not assigned, the strep
between terminals $§ and S1 shown on

FS1 and FS26 will be omitted. An unassigned

code & trunk termination will have no

optional connectlon wired to the lead

IT8- shown on FS26, Code 9 trunks will

nct ususlly bc unassigned, but dial

access to a particular trunk (for ex-

ample, a code ringing ringdown tie trunk

or a one-way incoming central Qffice

trunk) will be prevented by onftting a

connection 1in the trunk equipment to lead

I79- f'rorm the marker,

SECTION IT
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8.02 A call to sn unascigned line or trunk

will be handled by the marker in the
same way as 8 call to an aseigned 1inc or
trunk as descridbed up to the point when
relays SOA,B operate, indicating that no
stations or trunks in the groups related to
the ddpled number are idle., SCl4 sssumes
that the c¢all 18 from s station, Code 8, or
attendant trunk (Junctor class call) to an
unassigned station line. For a ¢gll to an
unassigned trunk, the sequence would be
similar except that the junctor selection
circuitry would not be involved.

8.03 Wwhen relays SOA,B operate, relay S-

corresponding to the disled units
digit will operate over 1ts secondary
winding, which, in turn, causes relays
SEA,B and SEAA,BA and SMRA,B and SMRAA,RA
to operate, in that sequence, Relays
SEA,B, 1in operating, release relays RUCA,B,
U-, and UEA,B in sequence.

8.04 With relays SOA,B, S5-, SMRAA,BA, and

a tens connector relay operated,
relays HMKA,B are connected to lead S or
IT-~ of the dlaled trunk or station., Since
no ground will be present on these leads,
relays HMKA,B will not operate.

8.05 With relays SOA,B, SMRAA,BA, and

SEAA ,BA operated and relays HMKA P
released, the intercept relays ICTA,B (Fo2)
will operate. These relays will:

(a) Release the junctor selection and

1ink test portions of the circuit.
{During the release of the Jjunctor sel-
ection circultry, relays JREA, B will
release thereby releasing relays RCTA,
B and RCTAA,BA,)

{b) Operate relays TRKA,B and TRKAA,BA,
which, in turn, release relays
SMTA,B.

{c) Lock under control of relays RPA- or
RP-,

8.06 Relays SMTA,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 1s %o

an unassigned trunk.)

(b) Release relays SMRA,B and SMRAA,BA,

8.07 Relays RCTA,B and RCTAA,BA, in
releasing:

(2) Release relays RCA-,B-,C-,D-,B-,
which release the operated tens
connector and select magnet connector

relays in sequence.
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(b) Cause relzys P7A,B, BSYA,B, and
BSYAA,EA to release,

8,08 Relays BSYA,B, in releasing, csuse
relays SOA, B- »S-, and CEA,B and

SEAA,BA to release 1n sequence. The

release of the lstter relays wiil:

(2) In conjunction with relays TRCA,B
operated, releace relay: TRKA,B
and TRKAA,FP,

(b) Operate relays BUCA,B.

8.0 The relesse of relays TRXIA,FA wilil

cause relays TXC,AQ0,BO, :- oper=ste
at this time, which, in tura, ..iil1 operate
relsy SMCO,

8.10 With relays TKD and RUCA,E operated,

the operated relays ICTA,R will op-
erate relay: 10, Ul ¢..3d Uz. These relays,
in turn, will operate rel:,s UEA,E snd
complete a path' between the primary windings
of relays S0, S1 and 32 and leads ITOO,
IT01, and ITC2, respectively, from the
attendant trunks, Battery ghrough relays
TN in the 1dle attendant trunks will oper-~
ate the respective relays 5-.  Any relay
S-, in operating, will operate rplpys SEA,B
and SEAA,BA. ' :

8.11 Relay SMCO, in operéting, will: e

(a) Cause the select magnets corresponding
to the 1ink used in the dlal tone
connectlon in switch O to operate.

(b) Operate relay SMTA,B, which, in turn,

operate:z relays SMRA,B and 3SMRAA,BA
and closes the operating path for the
slow operating relayc HMTAA,BA,

8.12 1Beyond this point in the ecall, the
marker will function to connect the
calling station or trunk to sn idle attend-
ant trunk, make the hold magnet check, and
release 1tse1r and the registeéer in much the
same manner 8s desocribed previously., .

8.13 Because the attendant trunk was en-
tered via its IT00,01, or 02 appear-
ance instead of the ITOS, Oé or 07 sppear~
ance, the attendant will receive a burst of
tone upon answering, 1ndicat1ng to her that
the call was Intercepted.

9. .  LOCKOUT AND TENS PREFERENCE CONTROL

A. lockout Control

3.01 The operation of any station tena group
relay T2-7 will operate the tens end —
relays TEAO,Al,A2,A3,B0,B1,B2,B3. Conpetins
with these ststion groups ror gervice. are two
trunk groups and two reglater(. Thely qgsoci—
ated relsyes TRO,1 and RO,1 pérfbrn the ane

funetions ss relaya T2-7. 1};@ A2,
A3, BOHL, B2, 53 funotion sg - g 49§t§$;
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circult gsuch that, once the pate Is closed,
all calls outslde the gute re denled access
to the marker until those within the gate
are served,

9,02 This functlon 1s ensured by opening

up the operate path of relays T2-7,
TRO,1, and RO,1 with break contacts on
relays TEAO,Al,A2,A3,BO,Bl1,B2,B3, Further-
more, relays TEAO,Al,A2,A3,30,B1,B2,R83,
will lock operated to any operated relays
T2-7, TRO,1, and RO,1.

9.03 The marker proceeds to serve each

group within the gate only once. This
1s ensured by the release of relay T2-7,
TRO,1, or RO,1 at the end of each marker
usage. In the case of relays T2-7 and
TRO,1, this 1s done by the operatlon of an
assocliated relay TA2-7 or TRAO,1. In the
case of relay RO,1l, this 1s done by the re-
lease of relay DC in the regilster, which
opens the operate path of relays RO,1.

9.04 The release of all of relays T2-7,

TRO,1, or RO,1 allows relays TEAO,Al
A2,A3,BO,Bl1,B2,B3, to release. Thls opens
up the gate, allowing new calls walting
for service to enter and the cycle to be
repeated.

B. Tens Preference Control

9.05 Relays RO,1, TRO,1 and T2-7 are assoc-
l1ated with the following respective
relays in the preference clrcuilt: RPO,1,
TRPO,1, and TP2-7. These relays are arranged
in a transfer chaln circult such that one
and only one relay can remain operated if
more than one relay RO,1, TRO,1l, or T2-7 1is
operated. The register clrcults have the
highest preference, the trunk clrcuits have
the next preference, and the station lines
have the lowest preference, The exact pre-~
ference 1is as follows: RPO, RPl, TRPO, TRP1,
TP2, TP3, TP4, TP5, TP6, and TP7.

9,06 The preference relays have two inde-
pendent operating paths, one through

-thelr primary windings and one through their

secondary windings. The contlnulty of each
operating path 1s checked by two relays that
operate in series with each path. Relays
TCK1 and TCK? operate 1n serles with the
primary winding path, relays TCK3 and TCK4
in serles wlth the secondary winding path,

10. ABANDONED CALLS (SC17)

10.01 When a statlon or trunk originates

a call, the marker will try to estab-
1ish a dial tone connection. When relays
TACA,B and LUCA,B operate during the units
selection sequence, the operating path for
the slow operate abandon call relays ACA,B
(FS5) 1s closed. 1If the station or trunk
abandons the call before relays LUCA,B re-
lease (indicating that relay U- and relay
UEA,B have operated) relays ACA,B will
eventually operate.

10,02 llelays ACA,B, 1n operating, will
release relays DCKA,B, which, in

turn, operate relays RLA,AA,AB,B,RPA,EB, and

release the marker-to serve the next call.

10.03 It the abandonment occurs after re-
lays LUCA,B have released (relays

ACA,B never having operated), the statlon

or trunk wlll be.connected to a register in

normal fashlon, but the connection will fall

down for lack of holding brildge on leads

T and R.

10,04 If s station line or a trunk dials

a call Into a reglster and then dis-
connects after the reglster 1s selzed, the
marker never knows of thls abandonment and
proceeds to set the call up in the normal
fashion., After the marker releases, the
connectlon set up by the marker will also
drop off because of the lack of a holding
ground provided from the origlnating end.

11, ALLOTTING AND SEQUENCE CONTROL

A. Reglster Allotter

11.01 The reglster allotter relays on FS10

assoclated with registers 0 and 1,
RAOA,B and RAlA,B, respectively, operate
when the assoclated reglster becomes 1dle.
However, the operate path of relays RAOA,B
1s through break contacts of relays RAIlA,B,
Consequently, once released, relays RAOA,B
cannot reoperate until a call 1s served by
register 1., Relays RAlA,B can operate any
time that reglster 1 becomes 1dle. If both
register O and register 1 are i1dle and their
allotter relays are operated, the marker
will prefer register O.

11,02 1If both registers are i1dle and the
marker experlences trouble in con-
necting to register 0, the marker will pro-
gress to second trial and relays STA,B will
operate and release relays RAl1A,B. When the
marker attempts to complete the call on the
second trial, 1t willl again prefer register
0. However, 1f the marker 1initially prefers
register 1, the operation or relays STA,B
willl release relays RAlA,B and, assuming
that register O 1s 1dle, relays RAOA,B will
operate. In thls case, the marker will pre-
fer register O 1n the second trial attempt.

11.03 In either case, 1f 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, 1n operating, will oper-
ate relays BTTA,B which, 1n turn, cause
relays TRKA,B and TRKAA,BA to operate. Re-
lays TRKAA,BA, 1n operating, release relays
SMTA,B, which, 1n 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, relsys RA1A,B
will operate (1if not already operated) and
relays RAOA,B will release. On the next
marker usage, register 1 will be preferred.

B. ILink Group Sequence Control (SC24)

11.05 The link group tested first in a
marker operation 1s dependent upon
the state of relays TRLA,B (FS12). When
these relays are released, the link testing
and selection circults are assoclated with
links 02-09 and, when operated, the associ-
atlion 1s with links 12-19, :

11.06 The state of relays TRLA,B 1s depend-

ent, 1n turn, upon the state of relay
ZL3. Relay ZLG functions 1in 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 durlng the processing of calls involv-
ing link selection or camp-on, respectively)
will operste relay WLG. When relays LTAA,BA
or COAA,BA release, relay ZLG operates 1n
serles with relay WLG. Relay ZLG, 1n oper-
ating, will operate relays TRLA,B,

11.08 On the next operation of relays
LTAA,BA or COAA,BA, relay WLGA will
¢cperate, shunting down relay WLG. Relay
Z2LG, however, willl be held operated by
battery through resistor WLGA, The sub-
sequent release of relays LTAA,BA or COAA,BA
wlll 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 combilnation by
interrupting the operating grounds from
the contacts of the operated relays LTAA,BA
or COAA,BA. Relays LBA,? will operate
af'ter an interval 1f 211 1inks 1in the first
group tested are busy or, in the case of a
camp-on c¢all, the 1link belng used by the
statlon to be camped on I3 not in the first
group tested. The opevailon of relays LBA,B
wlll thereby cause relay: TRLA,I: to change
state and chift the 1ink testing and selec-
tlon circuitry to the nlternate group of
links,

C. Link Sequence Control [:C23)

11.10 The selection of » particular 1ldle
link 1n a link group belng tested 1s
governed by the state of relays WL, 7L, WIL,
and ZIL on FS13. 1If durlng link selectlon
relays ZL and WIL are operated, the link
reference order will be -2 through -9.
When relay ZL 1s released and relay ZIL
operated, the preference order 1s -4
through -3,-2,-3, With relay ZL operated
and relay WIL releaced, fthe preference
order 1s -6 through -9, -2 through -5,
Finally, with both relay: 71, and ZIL re-
leased, the prefercnce npder 1y -8,
through -7.

-2 0
y =
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11.11 The preference 1s changed every
marker operation involving 1link
selectlon. If the marker operation 1lnvolv-

ing 1link selectlion 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 1nitilally released, relays
LTAA,BA, in operating, will operate relay
WL. With relays LTAA,BA and WL operated,
relay ZL 1s shunted down. Relay WL, in
operating, will also operate relay WIL,

With relay WL and WIL operated, relay ZIL

1s shunted down, Thus, on this first marker
operation, the link preference order will

be that assoclated 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
willl remove the shunt from relay ZIL, allow-
ing 1t to operate. Thus, on thils second
marker operation involving link selectilon,
the 1ink preference order will be that
assoclated with relays ZL and WIL operated.
When relays LTAA,BA release, relay ZL
releases,

11.14 The third operatlon of relays LTAA,BA
willl reoperate relay WL, which, in
turn, will shunt down relay WIL. Relay ZIL,
however, will remeln operated, Thus, on
this third marker operation, the link pre-
ference order will be that assoclated with
relay ZL released and relay ZIL operated.
The release of relays LTAA,BA at thils time
will remove the shunt from relay ZL, per-
mitting 1t to operate.
11.15 The fourth operation of relays LTAA,BA
w1ll shunt down relay WL but maintaln
relay ZL operated. Relay WL, 1n releasing,
will release relay ZIL. Thus, on the fourth
marker operation, the link preference order
wlll be that assoclated wilith relay ZL opera-
ted and relay WIL released. When relays
LTAA,BA release, relay ZL wlll release,

11.16 At the end of the fourth marker
operation involving 1link selection,
the 1link sequence control circult will be
restored to the state 1t was 1n prilor to
the first marker operation.
11.17 If during any marker operation 1in-
volving 1link selectlon the marker
progresses to second trall, relays LTA,B
will operate, followed after a short inter-
val by the operatlion of relays SAA,B. Re-
ferring to F313, 1t can be seen that the
cperation of these relays 1nterrupts the
ground from the contacts of the operated
relays LTAA,BA to relays WL and ZL, which
wlll advance the link sequence control
clreult In the zame manner as 1f relays
U'AAVBA wore releaced and reoperated,
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D. Units Seguence Control (5C25)

11.18 The state of relay 20U on F50 will
determlne:

(a) The preferentlial order with which

stationa and code 8 trunks within a
tens group wlll be selected for dlal tone
calls,

{b) The preferential order with which
code 8 trunks or ststions within a

hunting group will be selected for the

completion of calls to them.

(¢) The preferential order with which the
Junctors wlll be selected for the
completlon of statlon-to-statlon calls.

{(d) The preferential order with which
code 9 trunks wlll be selected for
outgolng calls by the marker.

11.19 The preceding preference orders

change whenever the marker is Beilzed
for a dilsl tone call or whenever the marker
progresses to second trilal on any type of
call.

11.20 The preference order of statlons in

a tens group 13 related to the units
diglt of a station, When relay ZU 1s oper-
ated, the order 1s 5-9, O0-4. When relay
ZU 18 normal, the preference order 1s 0-9,
The code 8 trunks take their preference
order in the same manner from the units
digit of thelr number assignment.

11.21 The preference order of Jjunctor

selection when relay ZU 1s operated
is 3,4,5,0,1, and 2; when relay 2U is
released, the order changes to 0,1,2,3,4,
and 5.

11.22 The preference order for the out-

ward selectlon of code 9 trunks
when relay ZU 1s operated in accordance
with trunk equipment numbers is 4,3,2,1,
0,9,8,7,6, and 5. With relay ZU normal
the order changes to 9,8,7,6,5,4,3,2,1,
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 1its
own contacts.

(b) Shunt the winding of relay ZU to
prevent 1t from operating.

11.24 When relays TACAA,BA release, the

shunt 1s removed from relay 2U, and
1t 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 relay WU, When relays TACAA,BA
releases, relay ZU releasses, restoring the
circult to the state prilor to the first
relay TACAA,BA operatlon.

11.26 If the marker progresses to second
trial while 1t 1s processlng a dial
tornie call, the ground from the contacts of
operated relays TACAA,BA wlll be Interrupted
by the operatlon of the relays STA,B and
reapplied an interval later when relays
SAA,B operate, thus changlng the state of
relay ZU and changlng the unlts sequences.

11.27 If the marker progresses to second

trial while 1t 1s processlng other
than a d1sl tone call, relays TACAA,BA
will be normal, The operatlon of relay
STA,B and subsequent operation of relay
SAA,B will apply and release ground from
break contacts of relays TACAA,BA and
thus change the state of relay ZU.

12, PATHS BUSY

A. All Reglaters Busy

12.01 If all reglsters are busy when a
station line or trunk tries to make

a call, the marker will hold that call and

serve the first reglster wanting to complete

a call before the station line or trunk

willl 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, 1B, which were involved 1in the call
Just served.

12.03 With relays RLA,B operated and relays
RAOB and RA1B 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  When a register becomes idle again,
1ts assoclated relays RA-A and RA-B
operate, which, in turn, release relays
ARBA and ARBB. The marker willl then again
continue to serve statlion or trunk calls
within the gate.

B. All Links Busy

Station-to-3tatlon Call (SC11,8C22, or $C35)

12.05 ' If during the 1link 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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testing circultry to the second group of
links and look for an idle link in thsat
group. If there are no 1dle links 1n the
second group tested, the all-links-busy
relays ALBA,B (FS12 or FS28) will operate.

12,06 Relays ALBA,B operated:
(a) Operate the busy tone relays BTTA,B.

(b) Operate the camp-on stop relays
COSA,B (FS12 or Fs28).

12,07 Relays BTTA,R 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 optlon ZN 1s provided, the release
of relays LTA,B releases relays LBA,B

and LTCA,B, The release of relays LBA,B,

in turn, wlll release relays ALBA,B and

relays COSA,B in sequence,

12,10 If optlons 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, willl
release relays LSHA,B, The release of
relays ALBA,B willl release relays COSA,B.

12,11 After relays TRKA,B and TRKAA,BA

operate, the marker wlll function to
complete the call to a busy tone trunk
using the link used for the dlal tone
connectlon,

Dlal Tone Call

12,12 1If, while the marker 1s processing a
dlal tone call, 1t finds all links

busy, relays ALBA,B wlll operate., Since,

on this type of call relays TACA,B and

TACAA,BA are operated, the operatlon of

relays ALBA,B willl close paths for operating

the slow operate relays ACA,B on FS5.

12,13 When relays ACA,B operate, relays
DCKA,B release, which, wlth relays

ACA,B operated, cause relays RLA,AA,

AB, B, BA, BB relays to operate, releasing

the marker,

12,14 When the marker 1s released, it will

continue to try to complete calls
required of 1t even though s8ll links are
still busy.

C. All Junctors Busy (SC12)

12,15 When a marker 1s trylng to complete
a call requiring a Junctor and all
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Junctors are busy, the call will be routed
to a busy tone trunk,

12,16 When relays 1j- operate during the
Junctor selectlon sequence, no re-
lays will operate, since 211 Junctors are
busy, and the ground from the contacts of
relay JTAA,BA willl operate relays BYA,B.
Thiz will operate relays HCA,B, which will
then provide a path for operating relays
BSYAA,BA and BSYA,B, 1in sequence,

12.17 Relays BSYA,B, in operating, will
operate relays SOA,B and release
relays HCA,B., Relays SOA,B, 1n operating,
wlll operate relays S0-2 and S$5-7, 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,

S0A,B, and JTA operated, relays
HMKA,B are connected to the hold magnet of
Junctor 0. The ground at that polnt will
operate relays HMKA,B, Meanwhlle, relays
RUCA,B, 1n releasing, cause a sequence
releasling relays U0-2, U5-7, and UEA,B,
Relays UEA,B, 1in releasing, wlll release
relays BYA,B, BSYA,B, and BSYAA,BA 1f option
ZM 1s provided or, 1if optlon ZL 18 used the
release of relays UEA,B wlll release relays
BYA,B which, in turn, release relays BSYAA,BA
and BSYA,B. However, 1f option WX 1s pro-
vided, the release of relays BYA,B, BSYAA,BA,
and B3YA,B (whether option ZL or ZM 1is pro-
vided) wlll delay until relays JTAA,BA
release,

12.19 With relays SOA,B, SMRAA,BA, and
HMKA,B operated, relays BTTA,B

wlll 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, $5-7, and SEA,B and
SEAA,BA, 1n that sequence,

(¢) 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 wlll operate.

12.21 The release of relays SEA,B and SEAA,
BA will:

(a) In conjunction with relays TﬁbA,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 1f option WZ 1s provided -
relays BYA,B released), relays BTCA,B will
operate. Relays BTCA,B, in operating, will
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operate relay SMCO and relesse relays TOLA,B,

Relay SMCO, 1n operatling wlll:

(a) Provide a path for operating the
select magneta on swltch QO used for
the dial tone connectlon from grounds at
the contacts of the operated relays
TRCAA,BA pessling through relay RP- and
the register memory hold magnet THM-Q.

(b) Operate relays SMTA,B,

12.23 With relays BTCA,B and RUCA,B oper-
ated, the relay U0 willl operate,
which, 1n turn, wlll operate relays UFA,B,
If the busy tone trunk 1s 1dle, battery
through 1ts trunk hold magnet THMO7 will
operate relay SO, which, 1n turn, will
operate relays SEA,B and SEAA,BA,
12.24 Beyond thils point in the sequence,
the marker willl functlon to connect
the calling statlon to the 1dle bulsy tone
trunk and release 1itself and the register.

D. Busy Tone Trunk Busy (SC13)

12.25 When the marker reaches the point in
a sequence where 1t starts to set up

the call to the busy tone trunk as described

previously, 1t willl first make & busy test

on the busy tone trunk by connecting relay

SO primary winding to the hold magnet of

the trunk.

12,26 1If the trunk 1s busy, the ground at

the hold magnet wlll prevent relay
S0 from operating. When relays SMTA,B
are operated by relay SMCO, ground from
the contacts of relays SMTA,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 FS10,
which wlll operate relay RY in the

register,

(2) Open leads RRA-, B- from the marker to
the register to prevent the release

of the register during the marker relesse

{(optlon VM provided).

12.28 Relay BY 1n the register, in
operating, will:

(a) Lock operated Lo relay ON 1n the
Regleter,

(b) Relesse relsy DC 1n the regluater.

{c) Open lecads RRA-, B- from the register

to the marker to prevent tne release
of the reglster during the marker release
(option VI provided).

(d) Apply busy tone over the tlp and ring
conductors to the calling statlon or
trunk.

12.29 The release of relay DC 1n the
reglster wlll release relay R~ 1n

the marker. The operation of relays RLAA,BA

or the release of relay K- wlll:

(a) Relesse relay RP-, whilch, in turn,
willl release relay RPA- and the
opersated select magnets con swltch O,

(b) Relerne velsys TCK1,2,3,4,

(c) Release relay MTA,B, which stops the
marker timlng.

12.30 The release of relay RPA- releases

relays BTTA,B, and RUCA,B, Relays
BTTA,B, in releasling, wlll release relays
TRCA,B and TRCAA,BA and BTCA,B, The re-
lease of relays RUCA,B wlll cause the release
of relays U0, UEA,B, BYA,B and HCA,B, 1in
sequence. The release of relays BTCA,B
willl release relays SMCC and SMTA,B 1n
sequence.

12,31 With relays TCK1,2,3,4 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 wlll continue to fur-

nish busy tone to the calling sta-
tion or trunk untll 1t times out and re-
lesses.

12.33 When the called statlon 1is busy,
dial tone in place of busy tone
may be returned to the callling station
when the busy tone trunk 1s 1in use, This
trouble occurs when the marker timing
becomes such that 1t signals the regilster
to release before the reglster hss tlme to
regpond to the previous signal to hold and
return busy tone., Optlon VM 1s added to
prevent thils trouble conditlion. When the
register 1s signaled to hold and return
busy tone, optlon VM prevents the marker
from signaling the reglster to release.

. All Attendant Trurnks Busy on
Interccepted Call [SCI19])

12.34 If a call has been intercepted but
all attendant 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 walt for
1ts timing circult to direct 1t to second
trial. If on second trilal the same con-
dition results, the marker wlll block

agaln and wait lor the timing circult 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.

i3. LINK SHIFT TIMING

A. General
13.01 Whenever the marker is processing a
call requiring link selectlon or
completing a camp-on sequence for the
completlon of a trunk call to s busy station,
relays LTA,B or COA,B wlll operate at the
start of the 1link hunting sequence. These

relays operated wlll close the operating path

of the slow operate relays LBA,B (FS12 or
FS28).

13.02 1If all 1inks are busy 1n the first

group tested or if the 1llnk to be
camped on 1s not 1n the first group tested,
relays LBA,B will operate. The 1link group
sequence control circuilt will advance and
change the state of relays TRLA,B., Relays
TRLA,B, in operating or releasing, will
shift the link testlng circultry from one
group of links to the other.

B. Link Shift Timing {Option 22 - SC34)

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

1s connected to battery through break

contacts of the released relays LSHA,B and

the break contact chaln of relays LT2-9 as

shown on F328. 1If no LT- relays operate

within spproximately 50 milliseconds,

relays LBA,B will operate.

13.04 Relays LBA,B, 1n operating, wilil:

(a) Lock operated to theilr own contacts
under control of relays LTA,B or
COA,B.

(b) Advance the link group seguence con-
trol clrcult.

{(¢) Open the operating path for relays

LEA,B and LEAA,BA to prevent them from
operating prematurely 1f a LT- relay has
operated Jjust prlor to the operation of
relays LPBA,B,

(d) Release relays LTCA,B to open the

circult to relays LT2-9 to prevent
them from operatling or to release any
that may have operated durlng the link
shifting operation.

(e) Operate relays LSHA,B,
13.05 Relays LSHA,B, also slow In operating,
willl operate in approximately 29
milliseconds. These relays, in operating,
will:
(a) Reoperate relays LTCA,B,
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(b) Restore the operating paths for
relays LEA,B and LEAA,BA,

{(¢) Start the ail-links-busy timing by

connecting relays ALBA,B to battery
through the chain of relay LT2-9 bLreak
contacts.

13,06 If a LT- relay operates during

the testling ol the second group of
links, relays LEA,V and LEAA,BA will operate
and the marker willl proceed to process the
call and release., Relays LBA,B will release
when relays LTA,B or COA,B release. Relays
LBA,B, 1n releaslng, will release relays
LSHA,B thereby returning the 1link shift
timing circuit to normal.

C. Link Shift Timing (Option ZO - 3C21)

13.07 The operation of relays LTA,B or
COA,B w1ll connect ground to one
slde of the winding of the slow operate
relays LBA,B, The other side of the wind-
Ing 1s connected through break contacts of
the released relays LSHA,B to the break
contact chaln of relays LT32-9 to battery,
as shown on FS12, If no relays LTS~
operate within approximately 50 milli-
seconds, 1ndicating that all links are busy
in the first group tested (or that the link
to be camped on is not 1n the first group
tested), relays LBA,B wlll operate,

13.08 Relays LBA,B, in operating, will:

{(a) Lock operated to thelr own contacts
under control of relays LTA,B or
COA,B,

(v) Advance the link group sequence
control circult.

{¢) Open the operating path for relays

LEA,B and LEAA,BA to prevent them
from operating prematurely if a relay
LTS~ has operated Just prilor to the
operatlon of relays LBA,B,

{(d) Release relays LTCA,B to open the

circult to relays LT2-9 to prevent
them from operating or release any that
may have operated durlng the link shifting
operation.

(e) Operate relays LSHA,B,

13.09 Relays LSHA,B, also slow 1n operating,

wlll operate 1n approximately 29
mllliseconds, These relays, in operating,
will:

(a) Reoperate relays ITCA,B,

(b) Restore the operating paths for
relays LEA,B and LEAA,BA,

(c) Connect relays ALBA,B to the chain
of relayLTS2-9 breask contacts to
start the 2l1l-links-busy timing.
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13.10 Relays LBA,B will release when
relays COA,B or LTA,B release.
Relays LBA,B 1in releasing, will release

relays L3HA,B.
D, Link Shift Timing {(Optlon ZN - $C10)

13.11 The operatlon of relays LTA,B or
COA,B wi1ll connect the slow operate
relays LBA,B to battery thrcugh the chaln
of relay LTS2-9 break contacts as shown
on F3812. If no relays LTS~ operate within
the operating time (approximately 50 milli-
seconds) of relays LBA,B, these relays will
operate,.

13.12 Relays LBA,B, 1n operating, will:

(a) Advance the 1link group sequence
control circult.

(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 slde of
the wlnding to relay LTS2-9 break contact
chalin in parallel with relays LBA,B to
start the all-links-busy timing.
13.13 If a relay LTS- operates durling 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

14.01 Whenever the marker is selzed to
process a call, a relay timing cir-
cuilt shown on FS14 begins to function. The
circult 1s arranged to recycle three times,
timing three distinet intervals. The tim-
ing will be stopped and the circult re-
stored to 1its starting conditlon whenever
the marker has completed 1ts functlons and
released 1n the normal manner.
14.02 If the marker has not released
before the timing circult has run
through 1ts 1initial cycle, the marker will
restore the call sequence to an earlier
state and lnitiate a second trilal.
14,03 If the marker has not been able to
complete the c¢all and release 1in
the normal manner on the second trial be-
fore the timing clrcult has completed 1ts
second cycle, 1t 1s assumed a no-connection
condition exists; the marker will attempt
to complete the call to the busy tone trunk.
If the marker has stlll not dlsposed of the
call by the time the timing circult has
recycled for the third time, the marker
wlll release on a trouble-release basia,

B. Second Trisal

14,04 When the marker 1s seized for any

type of call, relays MTA,B will

operate s described previously to start
the marker timing. Relays MTA,B, in op-
erating, will operate relays TMA,B, whilch,
in turn, will operate relays TOA,B, Relays
TOA,B, 1n operating, operate the slow op-
erating relays TAA,B,

14,05 When relays TAA,B operate, the slow
releasing relays TMA,B release,

When relays TMA,B relesse, the slow releas-
ing relays TOA,B release,

14,06 VWith relays TOA,B released and
relays TAA,B operated, relays STA,R
and STAR,BR wlll operate and lock to the
operated relays MTA,B.

14,07 The release of relays TOA,B will
also release relays TAA,B, which
will:

{a) Reoperate relays TMA,E to start
the timlng ecircult on 1ts 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 MTA,B
and the 3TA,B and STAR,BR 18 600 milli-
seconds, The approximate time interval
between the operatlon of relays STA,B and
SAA,B 1s 70 milliseconds.

14.09 The operation of relays STAR,BR
wlll release relays SMI'A,B and

also release relays RPA-, 1f operated.

Relays STA,B, 1n operating, will:

(a) Release any operated relay JR-.
(b) Release relays RA1A,B, 1if operated.

14,10 The subsequent operation of relays
SAA,B will:

(a) Release relays STAR,BR which will
restore the operating path for relays
SMTA,B,

(b) Resteore the locking path for relays

JRO-5. The =sequentlal operation of
relays SAA,B willl also advance the 1link
and unlts sequence control circult.

14,11 On a dial tone call, the release of
relays SMTA,B willl cause the release
of relays SMRA,B and SMRAA,BA, HMTIA,B, and
HMTAA,BA. The advance 1n the link sequence
control circuit willl cause & new link to be
selected (if another link 1s 1dle in the
same group).
14,12 If on the first trial the marker pre-
ferred register 1, the release of
relay RA1A,B wlll cause the marker to at-
tempt to connect to register G (if 1dle)
on the second triasl,
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14,13 If the marker preferred register 0O
on the first trial, the release of

relay RA1lA,B wlll cause the marker to pre-
fer reglster 0 agalin on the second trilal.

The advance of the unlts sequence control

circult will change the state of relay ZU.
When relays SMTA,B reoperate, the grounds

from thelr contacts willl pass through re-

lay S- contact chaln on FS6 by the alter-

nate route,

14,14 1If the msrker 1s processing a termi-
nating call, the release of relays

RPA-, JR-, and SMTA,B wlll cause the re-

lease of most of the relays involved in

processing the call on the first trial.

On the second trlal, the marker will make

new 1link and Junctor selections.

C. No Connection

14,15 While the marker 1s processing a
call on a second trilal basis, the
timing circult 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
wlll operate and relesse relays JTA,B,
ICTA,B, and TRCA,B and TRCAA,BA 1f operated.
When relays TAA,B release, relays TMA,B
willl operate to start the timing circuit
on 1ts next cycle and operate relays NAA,B.

14,16 Relays NAA,B, in operating, will:

(a) Release relays RCTA,B and RCTAA,BA,
i1f 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, 1n operating with
relays TRCA,B released, wlll operate
relays TRKA,B and TRKAA,BA, which, 1n 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 willl
reoperate when relays SMTA,B release. When
relays TRCA,B operate, relays TRKA,B and
TRKAA,BA willl release; since relays BTTA,B,
are operated, relays BTCA,B willl 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 1s unable to complete
processing the call to the busy tone
trunk on a no-connectlon basls before re-
lay TOA,B releases on the third cycle of
the timing circult, relays TRA,B will
operate over a path through contagts of
the released relays TOA,B and the operated
relays TAA,B and MTA,B.

14,20 Relays TRA,B, in operating, will:
(2) 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 2and RLSAA,BA from ground at make

contacts of the operated relay TRA,B,

14,22 The trouble release relay, 1in oper-
ating, will:

(a) Release relays TEAQ,A1,A2,A3,BO,Bl,
B2,B3, and TCK1,2,3,4.

(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, 1if
operated.

(d) Operate relays RRLA,B 1in a register
1f a register 1s 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 release and the slow operate
relays RCKA,B reoperate.

14.24 Wwhen relays RLSAA,BA operate, relay
TA- or TRA- correspondling to the
operated relay TP- or TRP wlll operate
and lock to the released relays RCKA,B,
The released relays RCKA,B willl also main-
taln 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,RBA,
LEA,B and LEAA,BA, and SMTA,B willl otherwise
restore the marker to normal.

14,25 The release of relays TEAO,Al,A2,

A3,B0,B1,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,BA release, any operated relay
T-, TR~, or R- wlll operate relays TEAQO,Al,
A2,A3,B0,B1,B2,B3, which will maintain the
locking path for any operated relays TA-
and TRA- when relays RCKA,B release,

14,26 The marker will then process the

calls 1n the preferential order
omitting those tens and trunk tens groups
which had been served before the trcuble
release,

OPTION VR
A. General

14,27 Whenever the marker 1s selzed to
process a call, a relay timing cir-

TCI Li brary www.telephonecollectors.info



1

CD-65741-01 - ISSUE 9D - SECTION II

cult shown on FS14 begins to ftunction. The
circult is arranged to recycle three times,
timing three distinct Intervals,
will be stopped and the circult restored
to its starting condition whenever the
marker has completed 1ts functions and has
released in the normal manner.

14.28 If the marker has not released

before the timing circuit has run
through 1ts initial cycle, the marker will
regtore 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 1its

second cycle, 1t 1s 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 timlng circult has
recycled for the third time, the marker
will release on a trouble-release basis,

B. Second Trial

14.30 When the marker 1s 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

MTA,B.

14,32 Relays STA,B operated:

(a) Prepare the operate for relays
SAA and SAB.

(b) Release relays JR(0-5) and
RA1A,B if operated.

(c¢) Stop the link and unit sequence
control circult.

14.33 Relays STAR,BR operated:
(a) Stop the timer.

(b) Release relays -SMTA,B RPA(0,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 STA,B and STAK,BR 1s

“ 800 ms. The approximate time interval

The timing

betweernt the operation of relays STA,B

and SAA,B 1is 70 ms,
14.36 Relays SAA,B operated:
(a) Lock to the operated relays MTA,B.

(b) Release relays STAR,BR which
restore the operatling path for
relays SMTA,B. h

(c) Restore the locking path for

relays JR0-5. The sequential
operation of relays SAA,B will also
advance the 1link and units sequence
control circult.

14.37 On a dilal 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 clrcult willl cause a new
link to be selected (if another link is
idle in the same group).

14.38 It on the first trial the marker

preferred register 1, the release
of relays RAlA,B will cause the marker to
attempt to connect to reglster 0 (if idle)
on the second trial.

14.39 If the marker preferred register 0

on the first trial, the release of
relays RA1A,B will cause the marker to
prefer register 0 agaln 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 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 will operate to start the timing
circult on 1ts next cycle.

14.42 Relays NAA,B operated:

(a) Release relays RCTA,B and
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ROTAA,BA 1f operated.

(b) Restore the operalting patnh for
relays TRCA, B and TRCAA, BA.

(¢) Start the timer.

(d) Operate relays BTTA,B through con-
tacts of the released relays
TRCAA,BA.

14.43 Relays BTTA,B, 1n 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 1n 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 conplete
the connection to the busy tone trunk.

D. Trouble Release

il.4 If the marker is unable to complete
processing the call to the busy
tone trunk on a no-connection basls 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 MTA,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 will:

(a) Release relays TEAO, Al, A2, A3,
BO, Bl, B2, B3, and TCK1, 2, 3,
and 4.
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(b) Stop the timer.

(c) Release any operated relays RP-;

TRP-; TP-; TACA,B; TACAA,BA;
SEA,B; SEAA,BA; LEA,B; LEAA,BA, and
SMTA,B.

(d) Release relay MC in a trunk,
if operated.

(e) Operate relays RRLA,B in a register
i1f a register is connected.

(f) Release 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.

14,50 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
otherwlse restore the marker to normal.

14.51 The release of relays TEAO, Al,

A2, A3, BO, Bl, and B3 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, B1l,
B2, and B3, which will maintain the locking
path for any operated relays TA- 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-QUT CHECK (SC18)

15.01 The time-out check circuit on FS16
Js provided to exercise the marker

timing circuit on FS1l4., When the marker is

functloning normally, the timing circuit
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will never run through 1its full sequence.
The time-out check circuit 1s designed to
run the timing circuit through its full
sequence whenever the normally operated
time-out lock relays TOLA,B (FS16) release,
due to a power fallure, 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 chaln and relays
TEA2,BO,B2 release.

15.03 Relays TOKA,B, 1n 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,B1,B2,B3 and the
tens preference chain on F33.

(d) Reoperate relays TOLA,B,

15.04 When the marker timing circuit has

completed 1ts 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

16.01 Contacts on relays in the marker
are provided for operating internal
and external reglisters in the traffic reg-
ister control circuilt as shown on FS24,
These leads may be grouped as peg count
and overflow and may be cross-connected
to a maximum of six 1lnternal and ten ex-
ternal registers,.

B. Peg Count Register Control

16.02 Whenever the marker attempts to
serve a lilne or code 8 trunk for
a dlal tone call, relay TP- will operate
and ground lead OPC to the traffilc reg-
ister circult, scoring the assoclated reg-
ister. On a code 9 or attendant trunk dial
tone call, relay TRP- will operate and
ground lead TPC to score the assoclated
register. A code 9 trunk dial tone call
willl cause lead OPC9 to be grounded, and
a code 8 trunk dial tone call will cause
the lead OPC8 to be grounded, The grounding
occurs as a result of relays RGAA,BA and
RA-A 1n the marker belng operated in con-
Junction with relays COT or TT in the
reglster.

16.03 Whenever the marker attempts to
complete a call to a code 9 trunk,
relay TKBY willl operate, grounding lead

TPCY and thereby scoring the corresponding
register, Attempts to complete calls

to code B and attendant trunks will operate
relay TKB8 or TKO, respectively, grounding
leads TPC8 or TPCO and scoring the assoclated
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 circult has been exercised,
ground 1s 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
wlll ground lead JPC and score the corres-
ponding register,

C. Overflow Register Control

16.06 1If relay T- or TR- 1s operated, in-

dicating a dlal tone call 1s wait-
ing to be processed, and relays ARBA,BB
operate, indicating that all reglsters are
busy, lead ROF willl be grounded, which will
3core the corresponding regilster.

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. 1If all trunks in 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, 1f all trunks

in 2 code 8 trunk group are busy
when the marker attempts to complete a call
to such a group, lead OF8 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 reglster scored.

16.10 1If the busy tone trunk 1s busy when
the marker attempts to connect a
call to 1t, relays BTCA,B and BYA,B will
be operated, causing lead BTOF to be ground-
ed and the corresponding register operated.
If all junctors are btusy when the marker
1s attempting to complete a station-to-
station or code 8 trunk-to-statlon call,
relays JTAA,BA and BYA,B will be operated,
causlng lead JOF to be grounded. The cor-
responding register wlll be scored.

D. Trouble Reglster Control

16.11 The trouble registers indicate the
‘ number of tlmes the marker timing
clircult 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 trilal stage, lead
STPC 18 grounded and the corresponding reg-
ister scored., If the marker progresses to
the no-connection state, relays NAA,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
1s exercising the timing circult as well as
when actual trouble conditions are encoun-
tered.

17. UNIVERSAL LINE QROUP 20-29

A, General

17.01 A 1line circuit 1in the 20-29 group
may be connected to a station line,
2-way (Dial-Repeating Type) Tie Trunk, Dial
Conference Clrcuits, Recorded Telephone
Dictation Trunk, Loudspeaker Paging Trunk,
Auxilisry Position Circuits, or either the
calling or answering end of a 3A Code Call
Circult., When the line circult 1s assigned
to & station line or the answering end of
the 3A code call cirecult, 1t 1is reached by
dialing the corresponding number in the
20 series. Otherwlse 1t 1s reached by
dialing the corresponding number in the
80 series. If the line circuit 1s un-
assigned, calls to it will be intercepted.

17,02 If the line circult is assigned to

a connecting circuilt requiring a
number in the 20 serles, calls dialing the
corresponding number in the 80 series will
be intercepted as an unassigned number.
Likevise, 4f the 1line circult 1s assigned
to a connecting circuit requiring a number
in the 80 serles, a call dialing the cor-
responding number in the 20 series will
also be intercepted.

B. Station Line (Options M, ZD, WP, VC, and

17.03 Options M, ZD, WP, VC, and VE are
provided when a line circult 1s 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 18 operated
by relay IN. The 100-ohm ground on the
sleeve of & connected link will hold relay
IN operated after the marker completes 1ts
functions and leaves the connection

C. Two-Way Tie Trunk {Options 2D, ZF, WQ,
Ve, and VE)

17.04 When a line circult 1s assigned to
a 2-way tie trunk, lesds T1,R1l, T2,
R2, and S2 are connected to the trunk and
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options 2D, ZF, WQ, VC, and VE are used.
However, if delay dial signaling 1s required,
option VC must be removed and replaced by
optlon VD. NOTE: With some types of tie
trunks lead S1 may also be required in
addition to the leads mentioned sbove,

17.05 When the circuilt is seized for en in-
coming call, a bridge on the tip and -
ring or a ground on the ring in the trunk
wlll operate relay L over leads Tl and Rl
and the marker will process the call as 1if
it were & station. Relay L, in operating,
willl close a path between lead S to the
marker and the winding of relay IN. This
path 18 maintalned 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 ss described for Pad Control
Circuit (Paragraph 24),

17.06 After the connection has been estab-
lished, relay IN 1s held operated by
the 100-ohm ground on the sleeve of the link.
This ground willl in some cases also cause
a relay to operate in the trunk {over lead
S1) that will return ground to the line cir-
cult over lead S2 operating relay SL. In
other trunks the ground on lead S2 is pre-
sent immediately upon seizure.

17.07 Thermistor T in serles with relay

SL delays the operation of .this
relay by approximately 250 milliseconds.
The purpose of this delay 1s explained
cubsequently. Relay SL, 1n operating, opens
the operate path for relay OT and places a
ground on lesd IT to the marker as s busy
indieation. Until relay SL operates, how-
ever, this make-busy function 1s performed
in sequence by relsys L and IN.

17.08 when the marker seizes the circuit

for an outgolng csall by grounding
lead IT, relay OT operates. Relay 0T, in
operating:

(2) Operates the line hold magnet, thus
closing the crossbar switeh cross-
points.

(b) Transfers the link tip and ring leads
from their normal connection to the

incoming leads of the trunk (leads T1

and R1) to the outgoing leads of the trunk

(leads T2 and R2).

(c¢) Disconnects the 1link sleeve from its
normal connection to lead S1 of the
trunk and connects 100-ohm ground to 1t.

(d) Prepares a path for locking itself
to lead 32 of the trunk.

(e) Starts the operation of relay SL.
17.09 1If the trunk 1s of the type that

requires a forward ground on lead
82 for selzure on an outgoing call, this
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requirement s ontls “ied by the uncxltlon
of relay OT aince the ground fr-m the
merker which operotes 1t 13 ¢« vtende] to the
lead 82 when thc relay opera'ep.

17.10 The cal]a¢g pr-tyta pridege on the
Yy ot g e the 1o rL will op-
crate a Jelay in Cime o v, =ing it to
ret_ . n g ground over i-ad 82 tn keep re-
18y O” operated wher the marker removes
grounc from lesd IT. fThis ground on lesd
82 aleso coperates checkIng relsys 1in the
marker sn¢ completes the operation of re-
lay SL. .

17.11 Reley SL, in operating, opens the
operate path for relay OT and grounds
lead IT to the marker ss a busy indicetlon.
Relay SL is made slow in operating to sllow
sufficient time for the trunk to return
locking ground on lead S2 to hold relsy OF -
operated before the operating path for re-
lay CT is opened. When relsy SL operates,
thermistor T 1s short-circuited by contacts
o reley SL toc sllow it to start cooling
irme?istely, thus ensuring that relay 8]
will opsrate in spproximately the same
time interval on subsequent operationq,_

17.12 1If the trunk 1s of a type -rraﬂl‘i‘

for Jjoint usage with a switchboard,
ground will be connectcd to 1uad S2 when
the trunk 3s being used by the switchboard.
Tha trusnk may also be made busy for maintean-
sy o tialffic reessons at the trunk equip-
ment. In this case, & ground wiil also be
.conneotsd to lead S2. Oround on lesd S2
wiJl operate relay SL, grounding lead IT to
the marker and preventing its selection
for an vutgoing call at the PBX,

17.1% Dicde L (option J - F335) in the
natiery supply lead for relays
L20-09 nreveats the tiin«ler relays AT and
APA of 1y alrrr, trarafee, eond test cirecult
frnm be*ng hale op faT«=77 vis a tle trunk

e tha girtant ©3d 0 T e FBY power falls,
Pl xfgrﬁﬂ

R ”i'ff{ - Sheat DNIB)
17.1% Yhen s Yipe circult Ie assigned to s

terningl of the dial ocunference eir-
cuit, optionz N, ZD, WP, Vi, esnt VE are pro-
vided ond lszde T2, R2, snd 32 are conneoted
to the disl ounference giruuit.

p
¥hen canneoatirs » ataetion or trunk to
the d1s#l aonfescuce terrinel vias thls
line cirouit, the mar.2r wlll ground lead

IT opsisting relay OT in the same manner

so whan settlng up a connection to e 2-way
tie trunk, Uhen the crosgbhsr switch cross-
polits optato, connenrting the link through
to tine d1rl contfarerce oirsult, the station
or tridt Lridgs <1)1 cperaste s relay in the
disl c:nfercace clrvult, whieh causeas gvound
%0 de “sturned on losd 52,

17.16-

17.15

ground on lead S2 locks relsy 07 0)- 

ernted and grounds lesd PFT ap. the. , -

' sre used,.

. release,
 the 1ine hold nnsnet, restoring

busy indicotion. Relay SL will operaste
whenever lead ' ir grounded and replaces
lead 52 on lead IT v»ith 8 ground from fts
own contacty,

E. Recorded Teleggone Dictation Trunk
IGDEIOHB . LR AT ]

17.17

When a line circult {u assigned tc s
recorded telephone dictation trunk,
leada T2, R2, and S2 are connected to the
trunk, and options ZD, ZF, WP, VC, and VE
However, if a cord switchbosrd

is used in oconnection with the PBX, option
VE must be removed and replaced by option VF

17.18 The marker will connect s calling
station to the recorded telephone

dictation trunk in the same manner as when

setting up a call to a 2-way tie trunk. The

_trunk will return ground over lesd 82 to

‘complete operating relay SL and look rclay

OT operated.
17.19 Vwhen the celling station hangs up, .
the trunk normally removés the ground .
on lesd S2, causing relays OT and SL to
Mhy OT, in relessing, releasea
the eircuit
to normel, 51‘ however, diotation trunk
sttendant ls been eslled in on the connecs’
tion and the éttendant remalns on the line
after the calling statlon disconnecte, the
trunk will remove ground from lead S2 for
an Inztsnt, after which the ground is
res{ored,

©17.20 During the momentsry removal of. 13%6 "

32 ground, relsys. SL snd OT will’
lease, causing the line hold magnet to re-.
lesse., The relesse of the magnet froes the.
1ink and restores the Iine circuit to nor-
mal. The resppesrance of the ground on lesd
S2 will reoperate rclay SL and ground leed
IT to the marker as 2 busy indtestion, If
the trunk is taken out of service for main-
tenanca of the trmink or the assoclated
dictetion machine, lead S2 will be grounded,
which will operate relsy SL and connect a
busying ground to lead IT,

17.21 Yhen 8 line circuit i» assigned to
the loudspeaker paging trunk, options

2D, 28, WP, VC, and VE are used, and leads

T? R2 snd 32 are connected to the trunk

17.22 A cslling atetion or {runk is oon-l
nected to the loudspeaker paging
trunk by the marker in the sams manner as
when a cslling station or trunk dials the
recorded telephone dictetlon trunk.
If the loudspeaker trunk 1e selzed by

17.23

the attendsnt, ground will de con-
nacted by the trunk to le#d S2, which will
cperate relay SL. Reln ‘8L, in ospersting,
vill ground lead IT to the merker, thue
prevent§n* l;; ee)ection for #n outcoln;
eall 2t the
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q. ia ggde Call Circuit
ons _ZD, 20, ZE, WP, VC, and VE)

17.24 Two line circuits are required to
connect to one channel of the 3A

code 081l circuit; one circuit 1s required

for assoclation with the calling end and the

second circuit for sssociation wlth the

answering end. The lines circuit assigned to

the calling end should be provided with

options 2D, 20, WP, VC, and VE and leads

T2, R2, and 82 connected to the code csll

circuit.

17.25 The line oircuilt assigned to the
answering end should be provided with
options ZE, WP, VC, and VE and lesds T1, Rl
A and 81A connected to the code call circuit.
It 1s also required that leads HM, IT, and S2
be interoconnected between the two line cir-
cuits and that the line hold magnet contacts
in the line circuit assigned to the answer-
ing end be permanently insulated with s
blocking tool to 1isolate the associsted relay
L windings from the circult,

17.26 A calling party will originste s call

to the 3A code c3ll circuit by dial-
ing the number ir the <O cerles correspond-
ing to the line circul+ tc which the calling
end 1s assigned. Assuning the snawering end
line circuit 1dle, the marker will process
the call in the same manner as when con-
necting a csll to 8 2-way tie trunk.

17.27 The ground on lead IT originating

in the marker will operate relay OT
in the c¢alling end line circult through
rreak oontects of relsv IMN and SL in the
anawering end line circuit and breakx con-
tacts of relayc L and IN in the c3lling end
line c¢circuit. Wwhen relay OT opersates,
operating the line hold magnet, the calling
party bridge on the tip and ring of the link
will funotion relays in the code call cir-
cuit, csusing it to return a holding ground
fer relay OT on lead S2.

17.28 Ground on this lead will slso operate

relay SL in the line circult associ-
ated with both the calling and snawering
ends, However, only relsy SL assoeciated
with the calling end performs » useful func-
tion in this =2pplication. The answering end
relay SL, in operating, will open the oper-
ating path of relay OT in the calling end
1ine circuit and connect ground to lead IT
a® & busy indication.to the marker.

17.29 After the connection to the calling
end of the code call circuit 1ia com-
pleted, the calling party will henr the code
esll circuit disl tone, indicating that the
code of the desired party shoulcd be Gilsled,

17.30 When the code call circult 1s idle,
lesds S and Si) to the answering end
line circult will bhe opened, Conmequently,
a atstion dialing the iine number corres-
ponding to the snswering end will be inter-
cepted in the same manner as » c»ll to »n
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unassigned line, lowever, when s oalling
party hao selzed the calling end, s relay
in the code call circuit wil) oclose a path -
between leads S and S1A, thus mabing the
snewering end line circuit avallsble for
selzure by the marker,

17.31 Also, when relay SL operates in the

answering end line eircul% due té »
seizure of the cslling end of the code call
cirocuit, the tip snd ring conductors from -
the answering end of the sode ¢#ll sirouit
will be extended to the ocrossber switch
croasspoints prepered for connection to the
answering call, )

17.32 A called party responding to the

code signal broadosst By the code

call circult will originate s oall to the .

ansvwering end of the oode ¢all cirtuit frow
any station in the PBX. The ocalled party
will disl the number in the 20 series ocorres-
ponding to the line vircuilt assigned to the
answering end of the code ceall circuit. The
marker will process this ocell as a station-
to-station call, using a jJunctor in the
connection. When the marker grounds lesd S
of the anawering end line circuit, relay IN
will operate.

17.33 Relay IN, in operating, willl operate
the 1line hold magnet, cutting through
the tip and ring conductors of the answerihg
end of the code call circuit to the termi-
nating end of the junctor vis the connected
link. Relsy IN will lock over the sleeve
lead of the link to & 100-ohm ground in the
Junctor.
17 2: The operstion of relay IN will open
z Iink 1n the operste psth of relay
0T in the calling end line circuit and pre-
pare s path for connecting ground to lead
IT assoclated with the calling end line cir-
cult 1f the snsvering end relay SL should
releace before relay IN.

17.35 When s calling party is connected to
the code call cirocuit to the answer-
ing party for conversation, lead S to the
marker in the answering end line ocirouit
will be grounded by the same ground that
holds relay IN operated. Thus, if s sta-
tion tries to dial the number of the answer-
ing end 1line circuit during this period,
it will receive a dusy indication rsther
than be intercepted as sn unassigned line.

17.36 1If the calling party disconnects

first, the removal of the station
bridge from the ocslling end of the code osll
circult will csude ground to be removed from
lead 32, This will release relsy OT in ¥he
¢3lling end line circult snd relesse relay
SL in the snswering end line circuit, Re~ -
lay OT, in releasing, will relense the line
hold maznet, restoring the calling and line
circult ¢ normal, er:ept that the operate
path of relay T 1g held open ana ground ia
maintsired on le-d IT by the oparsted relsy
IY 1in the snsowering end line circuit.
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17.37 1In the sanswerling end line clircult
relay IN 1s held operated by the junc-
tor that 1s .under control of the ansvering
party. The answerling end relay SL, in
releasing, opens the code call circul
bridge on the tip and ring conductors at the
answerling end, releasing » relay 1in the
termlnating end of the Junctor,
17.38 When the answering party finally dis-
connects, the junctor removes the
100~ohm ground on the sleeve lead of the
1link, relecacing relay IN. Relay IN, in
releaslng, releases the lline hold magnet
in the answerlng end llne c¢ircuilt, restoring
that clrcult to normal. 1In the calling end
line circult, relay IN, 1n releasing, re-
moves the ground from lead IT and closes
the operating path of relay OT, thus re-
storing that circuilt to normal and making
the code call circult available for another
call,
17.39 If the anawerlng party should dis-
connect first, the removal of the
bridge at the originating end of 2 junctor
willl release only the link between the
originating end of the Junctor and the
party respondlng to the code call signal.
The remalnder of the connection will remaln
intact under control of the calling party.

17.40 When the calling party finally dis-

connects, the code call circult will
remove ground from lead S2 to the calling
end llne clircult, releasing relay OT in
that 1llne circult and relay SL 1in the
answering end line circult. Relay OT, in
releasing, will release 1ts assoclated line
hold magnet,

17.41 The answerling end relay 8L, in re-
leasing, wlll remove the bridge

towards the termlnating end of the junctor,
allowlng the Jjunctor to release. The Jjunc-
tor, in releasing, wlll release relay IN

in the answering end 1line circult, which
releases the assoclated line hold magnet.
Thus, both line clrcults are restored to
normal and the code call circult 1s avail-
able for another call,

17.42 When the code call circult is made
busy for malntenance reasons at the

code call equipment, the ground will be

connected to lead S2. This ground will

operate relay SL 1n the answerlng end

line circult, which will ground lead IT

to the marker at the calling end line

circult as a busy indication.

H. Auxiliary Position Circult for Remote
Trunk Answering (Options ZD, ZF, WP,
VC, and VE

17.43 When a line circuit i1s assigned to

the auxiliary position circult,
options ZD, ZF, WP, VC, and VE are provided
and leads T2, R2, and 32 are connected to the
auxlliary position circult.

S 17,47

17.44 The marker wlll connect a calling
statlon to the auxlliary pvosition
circult In the same manner as when setting
up a call to a Z-way tle trunk. 7TThe aux-
1liary ponition circuit willl return ground
over lead 32 to complete operating relay SL
and lock relay O7 operated.

17.45 Wher the calling ststion hangs wp,
the auxlllary posltisn c¢lrcult re-
moves the ground on lead 382, causlng relays
0T and SL to releasse. Relay OT, in releas-
lng, releaies the line hold magnet, restor-
ing the circuilt to normal, If the auxiliary
position clrcuit 1s taken out of service for
malntenance, lead SZ wlll be grounded,
causlng relay SL to operate, which connects
o busylng ground to lead IT.

I. Dilal Conference Trunk Circuit - Station
Controlled [Options 2D, ZF, XD, WP, VC,

and VE]
17.46

Six line circults may be used zs
conference norts of the dlal confer-
ence trunk circult - statlion contrclled.

The line cilrcult assigned as the conference
control port {(port 0) should be provided
wlth optlons ZC, 4%, WP, VC, and VE and leads
T2, R2, and S connected to the dilal confer-
ence frunk clrcult. The line circults
asslgned as conference ports 1-5 should be
provided with optlons ZD, WP, VC, and VE

and leads T, Kl, and 31 connected to the
dlal conference trunk clilrcult. In sddition,
the 1line circult assigned as conference port
5 should be provided with option XD.

To originate a conference, any PBX
statlion may disl the number 1n the

80 serles corresponding to the line circuilt
to which the conference control port O 1s
asslgned. The marker wlll process the cail
i1n the game manner as when connecting a call
to a 2-way tie trunk. The ground on lead

IT originnting in the marker will operate
relay 07T 1In the control port line clrcult.

17.48 When relay OT operates, operating
the line hold magnet, the bridge on
the tip and ring of the line willl functilon
relays in the dial conference trunk cilrcult,
causling 1t to return a holding ground for
relay OT on lead S2. Ground on this lead
also operates the checking relays 1n the
marker and relay SL. Operation of relay
SL opens the operating path for relay OT
and grounds lead IT to the marker as a busy
1ndication.

17.49 Operated relays 1in the dial confer-
ence trunk circult short-circuit the
tilp and ring of the trunk vertical asso-
clated with conference port 1, which sig-
nals the marker to connect the trunk term-
lnation to a reglster and return dlal tone
to the originator (now the control station).
After receilving dial tone, the control
3tation dilals the statlon code of the first
conferee statlon. The marker will process
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the call 1n the same manner as when con-
necting a call to a central offlce trunk.
Addltional PBX statlons are added as con-
ferees 1ln the same manner,

17.50 The line circuit assigned as con-
ference port 5 1is arranged so that
a central office trunk may be added to the
conference by the controller with attendant
assistance. The dlode SCC 1s provided so
that under the all-ports-busy conditlon
when the controller dlals 0 to reach the
attendant, the conference circuit 1s not
activated by operatlon of the assoclated
relay IN,

17.51 However, relay TKO 1s operated and

a path prepared between punchings
IT and HM through the relays COTA,B
operated to operate the assoclated relay
OT and ground lead IT as a busy 1indlcation.
After reachlng the central offlce trunk
party, the attendant dlals the assigned
line circult code for port 5. The marker
functions in the normal manner for con-
nectling a central office trunk to a tile
trunk,

J. Dilal Conference Trunk Circult -
Attendant Controlled {Options ZD, XC,
WP, VC, and VE)

17.52 Flve lilne clircults may be used as
conference ports of the dial confer-
ence trunk clrcult - attendant controlled.
The 1ine circults assigned as conference
ports 1-5 should be provided with optlons
2D, XC, WP, VC, and VE and leads Tl, R1,
and S1 connected to the dilal conference
trunk circult., However, only the line cir-
cult assigned as conference port 5 should be
provided with the wiring of terminals IT
and HM and the strapping of leads T1 and R2,
Rl and T2, and S1 and S2,

17.53 A PBX station, tle trunk, or a cen-
tral office trunk party may request
a conference when connected to the attendant
by normal means, A PBX station or tle trunk
party must hang up after the request has been
made. After thils release, the attendant can
connect the originator through to the con-
ference circult. A central office call
requestling a conference can be held and con-
nected to the conference circult on a dial-
back basls by the attendant.

17.54 The attendant initlates conference
connections by depressing the CONF
key at the sttendant posltlion. Operated
relays 1n the dial conference trunk clrcuit
place a short circuilt on the tip and ring
of the trunk vertlcsl assigned to confer-
ence port 1 as a slgnal to connect vertical
81 to a register and return dial tone to
the attendant. The attendant dials the
station code of the first conferee station
and the marker processes the call 1n the
same manner as when connecting a call to
a central office trunk., Additlional PBX
statlions are added as conferees in the same
manner.
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17.5%5 The 1llne clrcult asslgned as confer-

ence port 5 1s arranged so that a
central offlce 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 assoclated
relay OT.

(b) Grounds lead IT as a busy indication.

(c) Grounds lead central office to
functlon relays 1n the dilal conference

trunk circult to connect the central office

trunk party to the conference amplifier,

17.57 The marker contlnues to function
in the normal manner for connecting
a central offlce trunk to a tle trunk,

K. Interface Trunk Circult - (Options
ZD, 2G, ZE, N, WP, VC, and VE

General

17.58 The interface trunk circult may be

ugsed to connect to customer owned
and maintalned (COAM) equipment, It has
two channels.

17.59 Depending on the COAM equilipment,
1, 2, or 4 universal line circults
may be used wilth the interface trunk circuilt,

Connections

17.60 Whenever the second channel 1is
employed, the llne circuilts should
be arranged for one-way hunting from the
line clircult connected to channel 1 to the
corresponding channel 2 llne circult. One-
way hunting 1s explained 1n SD note 302.

17.61 The line circult assigned to the
calllng end of a channel should be
provided with options 2ZD, 2ZG, WP, VC, and
VE and leads T2, R2, and S2 should be con-
nected to the interface trunk circuit.

17.62 If the COAM equilpment requires no

answerlng end, a line circult as-
slgned as a calling end should be provided
wlth option N in addition to options ZD,
WP, VC, and VE.

17.63 When answering line circuits are

used, a line circult assigned to
an answering end should be provided with
options ZE, WP, VC, and VE and leads T1, R1,
S and S1A should be connected to the corres-~
ponding leads of the interface trunk circuit.
For each channel which has an answering end,
1t 1s also necessary that leads HM, IT, and
32 of the calllng and answering line circuits
be connected together. The llne hold manget
contacts 1n line clrcuits assigned as an
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answerling end must be permanently 1nsulated
with blocking tools to isolate the assoclated
relay L windings.

Operation
Originating 2 Call to Recorded Mescage or

Message Recorder COAM Equlpment

17.64 A calling party originates a casll

to the interface trunk clrcuit (ITC)
by dlaling the number 1in the 8C serle: cor-
responding to the line clrcuit assigned te
the calling end of ITC channel 1. If the
ITC 1s 1dle, 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 clrcult through strap-
plng provided by optlon N and break contacts
of relays L and IN in the line circult as-
soclated with the calling end of ITC chan-
nel 1.

17.66 When relay OT operates, operating

the 1line hold magnet, the ITC channel
1l calling end tilp and ring are bridged by
the calllng party via the links and make
contacts of relay OT. This causes the
COAM equipment to be selzed and causes a
ground to be returned on lead S2 of channel
1. Thils ground holds relay OT operated.

17.67 After the connection to the calling
end of the ITC 1s completed, the

calling party hears dial tone through

the ITC, indicating that the COAM equipment

1s ready to receive dial pulses.

17.68 When dialing 1s completed, ringing

1s returned to the calling party
until the COAM equlpment connects a trans-
misslon path through to or from the calling
party.

Origlnating A Call to Called-Party-Answer
Uﬁxﬁ‘Equipment

17.69 A calling party originates a call

to the ITC by dlallng the number in
the 80 series corresponding to the line cir-
cult assigned to the calling end of ITC
channel 1, If the ITC 1s 1idle, the marker
processes the call in the same manner as when
connecting a call to a two-way tile trunk.

17.70 Ground on lead IT originating in the
marker operates relay OT in the call-
end line circult through break contacts
of relays IN and SL in the answering end
line circult 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.
This causes the COAM equipment to be selzed
and causes a ground to be returned on lead
82 of channel 1. This ground holds relay
OT operated.

17.71 Ground on lead 32 operates relay SL

in bvoth the llne circult associated
with the calllng end and the answering end.
Relay SL assoclated wlith the answering end
performs no function. The anawerling end
relay 3L cperated opens the operating path
of relay 0T 1n the calllng end line circult
and connects ground to lead IT as a busy
indication to the marker,.

17.72 After connectlon to the calling end

of the ITC is completed, the calllng
party hears dlal tone through the ITC 1in-
dicating that the COAM equipment s ready
to recelve dial pulses.

17.73 When dlaling 1s completed, ringing

1s returned to the calllng party
until the COAM cqgulpment connects a trans-
misslon path through to or from the calling
party.

17.74 When the called party 1s to answer
an lncomlng call, he originates a
call to the llne clircult assigned to the
answerlng end of channel ITC through which
he 1s being called. The marker processes
this call as a statlon-to-station call.
When the marker grounds lead S of the ans-
werling end line clrcult, relay IN operates.

17.75 Relay IN opersted operates the line
hold magnet, cutting through the

ip and ring conductors of the answerilng

end of the ITC channel to the terminating

end of the Junctor via the connected 1lilnk.

Relay IN locks over the sleeve lead of the

link to s 109-ohm ground in the Junctor.

17.76 The operation of relay IN opens a

1link 1n the operate path of relay OT
in the calling end line clrcult and prepares
a path for connectlng ground to lead IT
assoclated with the calling end line circuilt
1f the answering end relay SL should release
before relay IN.

17.77 When a calling party 1s connected via
ITC to the answering party, lead S

to the marker 1n the answering end line

circult 1is connected to the same ground that

holds relay IN operated. 1If a station dials

the number of the answering end llne circult

during this period, it will receive s busy

indication rather than be Intercepted as

an unassigned llne.

Disconnection from Un-Manned Equipment

17.78 When the calling party disconnects,

the removal of the statlion bridge
from the calling end of the ITC causes
ground to be removed from lead S2. This
releases relay OT in the line circult.
Relay 0T, in releasing, releases the lilne
hold magnet restoring the line circult to
normal,

Disconnection form Called-Party-Answer
COAM Equipment

17.79% Cs11ing party disconnects first:

SECTION II
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(a) Removal of the statlon ITC bridge
from the calllng end of the ITC

causes ground to be removed from lead

32, This releases relay OT in the call-
ing end line clrcuit and releases relay
SL 1n the answering end line circult,
Relay OT released releases the line hold
magnet restoring the calling end line
circult to normal except that the operate
path of relay OT 1s held open and ground
1s malntalned on lead IT by operated re-
lay IN in the answering end line circult.

(b) In the answering end line circuilt,

relay IN 1s held operated by the
Junctor that 1s under control of the
answering party. The answerlng end
relay SL released opens the ITC bridge
on the tip and ring conductors at the
answering end.

{c) When the answering party dilsconnects,
the Jjunctor 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 circult restoring that
clrcult to normal. 1In the calling end
1ine circult, relay IN in releasing re-
moves ground from lead IT and closes the
operating path of relay OT restoring
that cilrcuit to normal.

17.80 Called party disconnects first:

{a) Removal of the bridge at the orig-
lnating end of a Junctor releases
only the 1link between the origlnating 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 352
to the calllng end line circult releasing
relay OT in that line circult and relay
SL in the answering end line circuilt,
Relay OT released releases 1ts assoclated
1ine hold magnet,

{c) The answering relay SL released re-

moves the brildge towards the termin-
ating end of the Junctor allowilng the
Junctor to release. The Junctor released
releases relay IN 1n the answering end
line circult which releases the assoclated
line hold magnet.

Allotted Time Exceeded

17.81 When a calling party exceeds the

allotted time, he 1s disconnected
from the COAM equipment and the COAM equilp-
ment 1s connected to the second ITC 1f 1t
1s not busy and busy ground 1s 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 52. Thils ground operates relay SL 1n
the answerlng end line clrcuilt which grounds
the calling end llne clrcult lead IT as a
busy 1ndlcation,

18, STATION AND TRUNK HUNTING GROUPS

A._ General

18,01 Any number of stations within the
same tens group may be formed 3into
a huntlng group. Each statlon has a corres-
ponding terminal H~- shown on FS1 snd FS26.
A huntlng group 1s formed by connecting
optlon X or ZR between palrs of terminasls
untll the deslred pattern 1s established.
A varlety of patterns can be created; 1in
general, they can be classified as 2-way
huntilng groups, one-way hunting groups,
combined 2-way and one-way hunting groups,
or one-way sequentlal huntlng groups.
18,02 Groups of code 8 trunks are estab-
lished by strapping terminals H8-
shown on FS5 as desired. Lilkewlse, code 9
trunks are grouped by strapping terminals
H3- also shown on FS5 as desired.

18.03 As described previously, the msrker,

in completing a call to a station,
wlll first attempt to connect to the station
corresponding to the dizled number, Only if
this station is busy will the marker attempt
to complete the call to an 1dle station in
the same hunting group. In completing a
call to a trunk, however, the marker will
connect to any 1dle trunk in the group on
the first attempt,

B, _Two-Way Station Huntlng Group

18.04 Two-way statlon hunting groups are
created by connecting option X straps

between terminals H-- corresponding to the

stations to be 1included 1n the group.

18,05 If the statlon dlasled 1s busy, the
marker wlll progress to the station
hunting sequence and operate all of relays
U- correspondlng to statlons in the hunt-
ing group, and relays S- corresponding to
the 1dle statlons in the group will oper-
ate. The marker wlll then connect to
the statlon assoclated wlth the first op-
erated relay S- in the line hunting chain
circult on FS6. It should be noted that if
relay ZU 1s operated, the preference order
of selectlon 1s S5-59, SO-S4. If relay ZU
1s released, the preference order 1s S0-S59.

C. One-Way Station Hunting Group

18.06 A one-way station hunting group 1is
created by connecting dlode H
{option ZR) between palrs of terminals H--

corresponding to statlions to be included

in the hunting group, being careful to

pole the diodes so that the arrow direction
corresponds to the hunting directlon
desired.
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18.07 In this case, when the marker pro-
gresses to the hunting sequence,

only relsys U- correspondlng to the stations

veyond the dlaled station in terminal H--

strapping order will operate. The marker

willl connect the call to an 1dle station

corresponding to the operated relays U-

in a preference determined by the state

of relay 2ZU and the position of the relays

S- corresponding to the operated relays

U- in the line hunting chaln on FS5.

D. Combined Two-Way and One-Way Station
Hunting Group

18.08 A combilned station hunting group

1s created by using optlon X
between palrs of termlnals H-- and
option ZR between other palrs, to
accomplish a desired result. For example,
if it 1s desired that a call to station 40
or 46 be routed to the other station 1f the
dilaled station 18 busy, optlon X will be
connected between terminals H4O and HU6E,
If it 1s further deslred that calls to
station 47 be routed to elther statlon 40
or 46 when station 47 1s busy, optlon ZR
willl be provided between terminals H47 and
H46 (or HHO) with the dlode arrow pointing
in the direction of punching H46 {or HLO).

18.09 In this case, 1f the marker 1s
processing a call to station 47
but finds 1t busy, 1t wlll progress to the
hunting sequence and operate relays UO and
U6; if both statlons 40 and 46 are idle, re-
lays SO and S6 will operate. The marker
willl then complete the call to elther sta-
tion 40 or 46, depending upon the state of
relay ZU. ’

18.10 However, if the marker 1s processing

a call to station 46 and finds 1t
bucy, the marker, after progressing to 1ts
hunting sequence, will operate only relay
UO; 1f station 40 is 1idle, relay SO will
also operate. The marker wlll then complete
the call to station 40.

E. One-Way Sequentlal Statlion Hunting
Group

18,11

A one-way sequentlal huntlng group
may involve only statlons wilthin

the same gubgroup of flve statlons 1n a tens
group. Such a group may be formed by con-
necting option ZR between palrs of termlnals
H-- corresponding to the stations involved,
with the dlode arrows always pointed 1in 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 wlll be routed to station 52 un-
less that station 1s also busy {(in which
case 1t wlll be routed to statilon S54). Fur-
ther, calls to a busy statlon 52 wlll be
routed to station 54, but calls to a‘busy
station 54 will not be routed to any other

#tation, To creste this pattern, option ZR
should be provided between terminal H50 and
H52 and between H52 and H54, with the dilode
arrow polnted towards the higher-numbered
terminals 1n each case.

18.13 In thils case, 1f the marker 1s pro-
cessing a call to statlon 50 but
finds 1t busy, 1t willl progress to the hunt-
ing sequence and operate relays U2 and U4
which, in turr, will cause relays S2 and S4
to operate 1f statlons 52 and 5% are 1dle.
Regardless of the state of relay ZU, relay
S2 will be ahead of relay S84 in the line
hunting chain on F36, and the marker will
always connect the call to station 52 1if
1dle. If statlion 52 1s also busy, relay

S? willl not be cperated and the call will

be connected to station 54,

18.14 If the marker 1s processing a call to
station 52 but finds 1t busy, it will
progress to the huntlng sequence and operate
relay U4 through dlode H between terminals
H52 and H54, Relay UO willl not opersate,
since dlode H between terminal H50 and Y52
1s poled 1n the wrong direction to pess

the ground on terminal H52, 1If station &4
is 1dle, relay S4 will operate, and thre

call will be completed to that station.
18.15 1If the marker 1s processing a call to
station 54 but finds 1t busy, 1t will
progress to the hunting sequence. No relays
U- willl operate (other than relay U4 which
1s already operated), since dlodes H between
terminals H50, H52 and 54 are poled 1n the
wrong dlirection to operate relsys UO and U2
from the ground on terminal H54. The marker
willl therefore attempt to connect the call
to the busy tone trunk {or camp on to sta-
tion 54 1f the originating c¢all 1s from a
code 9 trunk).

19. CORD SWITCHBOARD (OPTION Y AND ZT, OR
OPTION XW, OR OPTION A XX

19.01 On some installations, a cord switch-
board willl be required to supplement
or replace the cordless attendant posltions.
If a S56A cord switchboard 1s used, optlons
Y and ZT wlll be provided. These optlons
will furnish Jacks L20-79 and relays C020-
79 and MON2-7 shown on FS1 end FS26, 1If a
608A or 608D cord switchboard 1s used,
option XW will be provided for 40 line

PBX and optlons XW and XX willl be provided
for 60 line PBX. Optlon ZW furnishes re-
lays C020~-59, and MONA,B shown on FS1 and
F$26, Option XX furnishes relsys C060-79
and MONC relays shown on FS1. Thils equlp-
ment 1s located 1n the swiltchboard when the
556A 13 used and 1n an apparatus cabinet
when the 608A or 608D 1is used. The purposes
of relays CO-- and MON~ are to minimize
interference from swiltchboard attendant to
marker operation as well as provide an ex-
change of statlon busy indlcatlions between
the switchboard and the marker,

19,02 When the marker 1s processing a call

[

SECTION II
Page 43

TCI Library www.telephonecollectors.info



CD-657H1-01 - 1SSUE 9D - SECTION II

to a statlon, ground furnished by
the marker over lead S, will operate line
hold magnet LHM-- or relay IN--, and also
operates the assoclated relay CO--.
13.03 Relay CO--, 1n operating, will:

(a) Connect busying ground to the sleeve
of the assoclated switchboard jack L--.

(b) Conneet the tip and ring of the sta-

tion to the associated switchboard
Jack to permlt the swiltchboard attendant
to override the busy test and talk to
the busy statlon,

(¢) 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.

13.04 A switchboard attendant wishing to

complete a call to a station through
the statlon 1line Jack willl make a busy test
looking for ground on the jack sleeve. Find-
ing the 1line 1dle, the attendant will plug a
cord 1nto the Jack, which will operate the
assoclated relay CO-- and line hold magnet
LHM-- from ground at the Jjack contact.

1G.05 Relay CO--, 1in operating, will:
(2) Lock to the ground at the Jack contact.

{(b) Cut through the tip and ring of the
Jack to the statlion line.

19.06 With relay CO-- operated, the asso-

clated 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 1t, thus furnishing the appropri-
ate busy potential to the marker.

19.07 Relays MON2-7 wlll operate every time

the marker 1s 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 willl prevent the
assoclated line hold magnet from operating
while select magnets may be operated and
thus connecting the station to a link to
cause an unintended double connectlon.

20. ALARMS
A. General

20.01 The alarm relays shown on FS18 through
FS22 are arrsnged to check varilous

parts of the marker, For the most part,

these relays check that both relays of a

palir 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 1n unison. However,
other marker operations are also checked as
described 1n the followlng paragraphs.

20,02 The alarm relays are provided with
locking paths to the alarm, transfer,
and test circult, which functions to lock
an alarm relay only after alarm conditions
have been encountered on several succegsive
marker usages. The three exceptlions to this
are the timeout aslarm 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, 1in operating, will cause
the alarm, transfer, and test clrcult to

‘activate the locking path for all the

alarm relays on its initlal operation,

Once locked, the alarm relays can be released
by the operatlon of an zlarm release key in
the alarm, transfer, and test circuit.

20.03 The operatlon of an aslarm relay will
light 1ts assoclated lamp as shown
on FS23,

B, Units Alarm

20.04 The units alarm group consists of
relays UAL, UAL1lA, UAL2, and JRAL
shown on FS18. Each of these relays in
operating, will light thelr assoclated
lamp on FS23 with exceptlion of relay UALlA

which will light lamp UAL1.
20.05 Relay UAL willl operate if:

(a) The following palrs of 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.,

(¢) If more than one relay JR- 1s oper-
ated at one time during a marker
usage.

(d) Relay WU and ZU combination in the
units sequence coantrol clrcult 1is
not functioning properly.

20.06 As 1s shown on SC25, relay WU (FS6)

and relay WUA (FSIBS will always
both be elther operated or released to-
gether 1f the unlts sequence control ¢ir-
cult 1s functloning properly.

20.07 Relay UAL1A is connected in tandem

with relay UALl to 1increase the
effectlve operating time of the combination
since this alarm relay is wilred 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 Relays UAL1 and UALle will operate
if:

{a) "he followlng pairs of relavs do

not operste or release 1n unicon
within the limits of the combined slow-
operatlng characterlstics of the two
alarm relays: Relays ACA and ACRB, BSYA
and 33YB, HMIA and HMTB, HMTAA and HMTBA,
BYA, and BYB, zsnd BSYAA and BSYBA,

{b) If the units sequence circult does
not advance when the marker pro-

gresses to the second trilal stage while

trying to complete a dial tone connection.

20.09 Relay UALZ2 will operaste 1if:

(a) The foliowing pairs of relays are not
in the same state for a longer perilod
tian the operate time of relay UAL2:
relays RGA and RGB, RGA and RGAA, RGB and
RGBA, JTAA and JTBA, RCTAA and RCTBA,
. BTTA and BTTB, ICTA znd ICTB, RAOA and
RAOE, RAlA and RA1B, and COTA and COTHE,

{b) Relays SHMRA,B snd SMRAA,BA are not

311 in the Same state For a longer
pericd than the operate time of relay
TJALZ .,

20.10 Relay JRAL checks that at least

one relay JB-> operates during the
Jurictor selectior seguence of the marker.
If whlle releoy: SEAA,BA are stlll operated,
nc relzy JR- operatess but relays J7TAA or
JTBA release znd relays JREA or JREE op-
erate, signifying the completlon of junctor
selection, relay JRAL will operate.

C, Release Alarns

20,11 ‘The releese alarm group consicts of
relays ®LAL, T&AL, and MAL shown

T

o FEI
26,12 Relay RLAL will operate 1f:

Y The folliowing pairs of reiays are not
in *tre czwme state for a longer period
tharn the operate time of relay RLAL: re-
layys RLSA znd “LSP,. RLSB and RLSBA, RLA
né RLE, RL3A srd RLSE, snd TSDA and TSDB,

{b; Relsys RLA, RLAA, snd RLAR are not
311 in the same Htatc for a longer

period thizn the cperzte time of reiav RLAL.

f2) Relays ALB, RLBA, and RLBE sre not all
in the same state for 2 longer perilod
then the operate tire of relay RLAL,

ny

.13 The operate path for preley RLAL is
syenad whenever relzye ALE:Y or ALBB
cperzte, <lince durlng an ali-links-busy
conditlon the marker willl releace and make
repeeted new attempts to complete calls,
which under certain unfavorable conditions,

(

s

can couce the alarm relay to operate falsely.
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20.14 Zelay TAAL will operate whenever

the merker progresses to the trouble
releage stzge. The operatlon of relays
TRA,B will operate relays RLSA,B and RLSAA,
BA, which, In turn, release relays MTA,B
and the :ziow release relays TRA,B.

Z0.15 While relsys RLSAA,BA and TRA,B

are operated, relay TAAL wlll operate
unless relays TOKA B are operated, indlcating
that the marker timing circult 1s belng
exerclsed 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 1n the same state for a longer

period that the operate time of relay MAL;

relays LUCA and LUCB, BTCA and BTCB, HMKA

and HMKB, and LTA and LTB,

D. Tens Alarms

20.17 The tens alarm group consists of
relays TRAL and TAL shown on FS20,

20.18 Relagys TRAL check that the marker,
having completed a dial tone con-
nection request, will properly operate
relay TA- or TRA- assoclated with the tens
group that was Jjust served. Relay TRAL
wlll operate, 1f, whlle relays RLAB, RLEB,
RLSAA, or RLSBA, TRP-.or TP-, and TR- or T-
are operated, relays TRA~ or TA- assoclated
with the tens group just served operate
within the operate time of the alarm relay.

20.19 Relay TAL will operate 1f:

(a) The following pairs of relays are not
in the samé state for a longer period
than the operate time of relay TAL:
relays TU2 and TCS2, TU3, and TCS3, TU4
and TCS4, TU5 and Tcs5, TU6 and TCS6,
TU7 and TCR7, RCC1l and RCD1, RCAl and
RCB1, RCAl and RCC1l, TACAA and TACEA,
RCAC and RCBO, RCAO and RCCO, RCCO and
BCNDO, RCDO and RCEO, RCD1 and RCE1,
ARBA and ARBR, TKO and TKAO, TK9 and
TKA9, TK8 and ’TKA8, TRC1 and TRU1, TRCO
and TRUO TU2, end THC2, TU3 and THC3,
TU4 and THCLL TUS and THCS, TU6 and THC6,
TU7 and THCT, TCK1l and TCK3, and TCK2
and TCK4,

{b) A relsy RP-, TRP-, or TP- 1s operated

whille relay RLAA or RLBA is operated
for a longer perlod than the operate tilme
of the alarm relay.

(¢) Relays TEAC, TEAl, TEA2, TEA3, TEBO,

TEBl, TEBZ2, and TEB3 are not all
operated uhenever relays TAZ-T7, TRAO,1,
or RO,1 are operated.

(@) If option Y 1s provided and any one

of the relays MONZ-7 does not operate
while any relay TP2-7, TRPO,1l, or RPO,1
15 operated (relay: TEAl and TEB1 are
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Page I5



CD-65741-01 - ISSUE 9D - SECTION II

assumed to be functloning properly and
operated at this time).

(e) On a dial tone call, more than one

of relays TRMO,1 and TM2-7 are op-
erated while one of relsys TRO,1 or T2-T7
are operated.

{(f) On a terminating call when relays

RCEC,1 willl be operated, more than
one of relays TKB8, TKB9, TKBO, and
TM2-T7 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, in operating, will
light thelr assoclated lamp on FS23 with
the exceptlon of relay LAL2A which will
light lamp LAYL2.

20.21 Relay LAL2A 1s connected in tandem

with relay LAL2 to increase the
effective operating time of the combination
since this alarm relay 1s wired to detect
the malfunctioning of some slow acting
pairs of relays.

20.22 Relays LAL2 and LAL2A will operate
in tandem 1if: ’

(8) The following pairs of relays do not
operate and release in unison within
the 1imits of the comblned slow-operating
characteristics of the tandem alarm re-
lays: relays SMTA and SMI'B, ALBA and
. ALBB, LBA and LBB (option ZN), and LSHA
and LSHB (option Z0 or 22).

(b} The link sequence control circult
functions 1improperly.

(¢} The 1link group Sequence control
circuit functions improperly.

20.23 Relay LALl will operate if:

(a) The following palrs 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,
W1L and W1LA, and WL and WLA,

(b) Relays LCK1 or LCK2 operate,

(c) Relays WLG and WLGA operate for a
longer perlod than the operate time
of the alarm relay.

20.24 Relays LCK1 and LCK2 shown on F313
operate if false grounds appear on
the leads that operate the select magnets.

20.25 Relay XCAL (option WT) will operate if
relay XC(option 22-FS28) operates,
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Relay XC 18 a marginal relay which will
operate only 1f two or more LT2-9 relays
operate during the link testing sequence
for a camp-on call termination,

20.26 Relay COAL (option WT) will operate

if no LT2-9 relay operates during
the 1ink testing sequence for a ecamp-on
call termination.

F. Time-Out Alarm

20.27 The time-out alarm group consists of
relays TOAL and TOALA shown on FS22,

Relay TOALA, in operating, will light lamp

TOAL. :

20.28 Relay TOALA is connected in tandem

with relay TOAL to increase the ’
effective operating time of the combination.
Relays TOAL and TOALA will operate in tandem
if the following pairs of relays ére not in
the same state for a longer period than the .
combined operate time of relays TOAL and Lii
TOALA: relays MIA and MTB, NAA and NAB, STA o
and STB, and TOLA and TOLB,

G. Alarm Control

" 20.29 fThe alarm control circuit 1s also

shown on FS522, Relays MTA,B operate

whenever the marker 1s in use and furnish a

ground over lead MT to the alarm, tranafer,

and test circuit. Relay TS or any of the

alarm relays, when operated, will ground lead

AT to the alarm, transfer, and test circult.

The alarm, transfer, and test circult will

relate the number of times ground 1is received

over lead AT with respect to marker usages.

20,30 If an alarm indication 1is received - .. _ .. _. >
for two successive marker usages for :

terminating calls, the alarm locking relay -

in the alarm, transfer, and test clrcuit

willl 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 FS11l.

20.31 Relay TOALA, COAL (Option WT), or

XCAL (Option WT), in operating, will
ground lead TT to the alarm, transfer, and
test clrcuilt, which will cause 1t to dis-~
regard its alarm signal versus marker opera-
tion-counting circuitry and operate the
alarm locking relay immedilately.

20.32 Relay TS is an alarm relay shown

on FS11 that wlll detect false
standing grounds on leads TT, TLA,RS, BY,
and FP to the central office and ringdown
tie trunks. Relay TS 1s connected to
these leads through break contacts of
relays TSDA,B, which operate during every
marker usage.

21, MESSAGE WAITING SERVICE (OPTION ZQ)

21,01 When the PBX 1s arranged for message
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walting nervice, optlon 4 on FS1
and »526 will be provided and & Message
Waltlng Service Key, Interrupter, and Power
Supply Clrcult furnished as a connecting
circult. Also the station sets wlll be
equipped with message walting lamps.

21.02 The connecting clrcult provides a

diode across iezds L end R poled to
permlt the line relay to operate from a
switchhook operation.

21.03 If the megsage waltlng lamp of a
statlon 1s to be 11t, the assoclated
key 1n the connecting clircult will bte
operated, connecting -150 volts DC 1n-
terrupted at 60 1ipm to lead R. This volf-
age will flash the neon-type message walf-
Ing lamp in the statlon subset Lo the
ground on the tip side of an 1dle lilne.

21.04 The back rezistance of the dlcde in
the connecting circult between leads

L and R 1s suffilclently high to prevent

the line relay from operating from the

message walting slgnal voltage.

21.05 The message walting lamp at the
station will be extinguished:

(a) By ithe operation of the line hold

magnet resulting from the statlon
origingting a call or a call being
completed to the station.

(b) When the key in the connecting
circult 1is restored to normal.

22. DIRECT STATION SELECTION

A. Attendant Direct Station Selection
(Options ZY and ZX)

22,01 W1th direct statlon selectlon, the

attendant may enter a call into the
PBX over an attendant trunk or complete a
call into the PBX from a central office,
long distance, or ringdown tile trunk.

22.02 When an attendant trunk, ringdown

tie trunk, long dilstance, or central
offlce trunk inltlates a request for dilal
tone, one of the marker relays TRCO or TRC1l
wlll be cperated. Depending on which reg-
1ster 1s avellable to serve the call, ground
from the operated relay TRCO or TRC1l 1s ex-
tended through the marker relays RGA and
RAOA or RGB and RAlA 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
position (612 type telephone set) or (4A or
4B console).

23. SINGLE-DIGIT DIALING
A. Make Busy and Lamp (Option YD)

23.01 When a statlon i1s arranged flor selec-

tion by s'ngle diglt dlaling and z make
busy key and lamp are required, the opera-
tion ol key MB opens lead S and 31 and
lignte Tamp MB as ar indlecation to the sta-
tion thi wey MB 1s operated. With leads

S and 51! open, any <22l directed to thiz
station will be intercepted.

B. Single-Digilt Dialing 8 for Long
Distance {CnTions YE,¥¥, YO and YP)

23,02 When the dial pulse reglster recelves
the necessary Information for long
distance by sinpgle-dlgit dialing 8, the
reglster completes to the marker. The marker
will make the connectlon to one of the
central office trunk units No. 9,8,7, or 6.

24,  PAD CONTROL CIRCUIT (OPTIONS WF,

19,20,21)
A. General

24,01 When a code 8 tle trunk faclility
specifles pad control, options 19,
20 and 21 are provided for that trunk.
These options, when used with option WF
constltute a pad control circult to be
associated with the trunk. Over a control
lead designated as lead O, thils circult will
perform two functlons, The first and pri-
mary functlon 1s to control the switch pad
of the assoclated trunk. The seconédé func-
tlon which 1is operative only if a manual
switchboard 1is in use 1s to seilze the
switchboard applique cilrcuit of the trunk
whenever the trunk dials "0" 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.

24,03 Cholce (a) 1s provided by optlons 19,
20, 21, WF and WK and dial pulse

register circult option XC. Choice (b)

1s provided by optlons 19, 20 and 21 and

register optlon XD.

24,04 With option WK and register circuilt
option XC: when a code 8 trunk forms

a tandem connection (that 1s: elther a

code 8 to code 8 trunk connectlon or a

code 8 to code 9 or a code 9 to a code 8

trunk connection), a resistance ground 1s

placed on control lead O to signal the

trunk to remove 1ts pad from the trans-

mission path.

20,05 If the trunk forms a non-tandem
connection or 1f the trunk forms

a tandem connection from code 8 +runk to

code 9 trunk - or vice versa - when marker
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optlon WK 1s not used and reglster optlon
XD 1s used, no slgnal 1s sent over control
lead O and the switch pad of the trunk
remains in the transmission path.

24,06 If a manual swltchboard 15 used with
the PBX, then upon dialing "0" through
the trunk and 1nto the PBX, a solid ground
wlll be momentarily placed on control lead O,
This will cause the swltchboard appllque
clrcult of the trunk to be selzed which re-
sults in the call belng diverted from an
attendant trunk to the Jjack and line circult
of the trunk at the switchboard. The respon-
siblllty for pad control now rests 1in the
hands of the swiltchboard attendant. The
attendant must determlne whether the manual

connectlon to be made 1s tandem or non-tandem.

If tandem, then the attendant removes the
switeh pad simply by using the "thru" Jacks
of the trunks. Otherwlse, the standard con-
necting Jacks are used. However, 1f 1lnstead
the call 1s "intercepted", then the call
wlll be routed through to an attendant trunk
on a non-tandem basls and appear at the Jack
and line circult of the attendant trunk.

24,07 If an attendant console 1s used with

the PBX, then upon disling "0" or
belng "intercepted", the call will be routed
o1 8 non-tandem basis through to an attend-
ant trunk.

B, Incoming Calls (S€30)

24,08 A selzed incoming trunk will be

serviced by the marker first for a
d1lal tone connectlion. When relay IN-- of
the assoclated 1llne circuit operates, either
relay A or B of the assoclated pad control
circult will operate.

24,09 Ground passing on lead MS-- of the
assoclated line clrcult from a con-
tact of relay IN-- operated, through a
contact of relay MS released, and dlodes
A and B of the assoclated pad control cilr-
cult 1s available to both relays A and B .
However, operating battery 1s avallable
to only one of these relays. Battery
passing on contacts of relays HMTA,B re-
leased and relays RGAA,BA operated can
pass on either control lead RO or R1l, but
not on Yoth, dependlng on the state of
relays RAOB a2nd RA1B,

24,10 1If allotment of reglster O had been
made by the marker to process the
call, then the reglster 0 allotment relay
RAOB willl be operated and battery willl be
avallable on control lead RO. However,
1f allotment of register 1 had been made,
then the reglster 1 allotment relay RA1B
wlll be operated, relay RAOB wlll be re-
leased, and battery willl be avallable 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 followlng dis-
cussion 1t will be assumed that reglster O
has been selected and consequently relay A
has operzted,
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24,12 Relay A operated:

(a) Provides a2 locking ground for itself
and an operate ground for relay B
subjJect to relay IN-- operated,

{b) Transfers 1ts operate battery from
control lead RO to control lead RILO
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 0.

{(d) Prepares a locking battery for
relay B.

{e) Extends control lead TKOO to associ-

ated tle trunk control lead O, A
solld ground 1ls placed on control lead
TKOO when the trunk dials "0" into reg-
ister O.

(f) Partially extends a 3000 ohm ground
to control lead O,

(g) Operates marker seizure relsy 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 tie trunk, trunk terminating
relay TT in register 0 will have operated
as soon as the reglster receives class of
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 connectilon.

24,16 1If option WK 1s 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 circultry action as des-

cribed below under "Incoming Call; Non-

Tandem Connection".

24,17 If option WK 1s used or relay TKR8
1s operated, clrcuit action will

be as follows: when relays HMTAA,BA

operate, relay B operates over control

lead TDMO through contacts of operated re-

lays HMTAA,BA, elther relay T or TKB9

operated, register O relay TT operated, re-

lay RCAO operasted, and operated relay A.

24,18 Relay B operated:

{(a) Transfers 1ts 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
leed TKOO and control lead 0.

(d) Extends a 3000 ohm holding ground
over contrcl lead 0. ' This holding

.ground signals the associated tie trunk

to remove its switch pad out of the trans-

mission line.

24.19 However, if the dialed code 8 or

code 9 trunk was busy with all other
trunks in the same hunting group also busy,
then the aswitch pad of the incoming trunk
will not be removed. This ia because re-
lay RCAO releases while the marker proceeds
to direct the call to the busy-tone trunk
and before relays HMTAA,BA operate., Con-
sequently, the bsttery path over control
lead TDMO is never completed and relay B
remsins normal. Since relay B remains
normal, the pad control circuit will handle
the call as if it were a non~tandem con-
nection.

Incoming Call: Non-Pandem Connection:

24.20 Wwhen a code 8 or code 9 trunk 1is not

digled, relays TKBS and TKB9 remain
normal. Therefore, operate battery is not
avallable over control lead TDMO and relay
B remains normal.

24.21 when digit O is dialed into the PBX,
relay TKAO will operate and the reg-

ister will pass ground on leada US5-7 to

the marker., With relay A operated, a solid

ground will pass from control lead TKOO to

control lead O seizing the switchboard

applidque circuit of the trunk.

24,22 The switchboard spplique circuit
responding to this aignal will:

(2) Open the T and R loop between the
tie trunk and the PBX,

(b) Light the trunk lamp at the switch-
board,

(¢) Ring for the switchboard attendant
snd extend audibdle ring tone to the
tie trunk.

24.23 In the meantime, the marker proceeds

to connect the tie trunk to an at-
tendant trunk because the register oontinues
to bridge leads T and R until the marker
releases.

Release of the pad contrel circult

24,24 when the down check relays DCKA,B
release on & d1al completed con-

nection basis, ground will pass through

contacts of relays DCKA,B released, relays

HMTA,B operated, and rel=2y RPO opcrated

to operate relsy RLO,

2k .25 This would be the normal way

in which relay RLO 1s operated.
However, two important special cases

exist that do not require relays HMTA,B

to operate when the marker prepsares for
1tsirelease cycle on a completed connectior
basis.

24,26 One case 1s created when the busy

tone trunk is busy and the marker
therefore requests the register to give
busy tone. For this csse, when the busy
test relays BYA,B operate, ground passes
through on contacts of the buasy tone trunk
connector relays BTCA,B operated, relays
BYA,B operated, and relay RPO operated
operating relay RLO,

24,27 The second special case exists when

the marker releases on a trouble
release condition. With relay RPO operated
diodes RLSA,B provide the operating ground
for relay RLO when the trouble release
relays RLSA,B, AA,BA are operated,

24,28 Relay RLO operated locks to relay

DCKA,B released and with relay B
normal, releases relay A over control lead
RLO.

24,29 Relay A released opens operate

ground for itself and relay B and
opens the conneoction between control lead
TKOO and control lead O,

24.30 Relay MS remains operated while the

trunk 1is busy to prevent the re-
seizure of the associated pad control cir-
cuit, When the trunk releases relay MS
will release,.

24,31 Wwhen a switchboard applique circuit
was seized by the pad control cir-
cuit as described in non-tandem call -
dial O with 8 manual switchboard, then
relay MS will release differently. When
the register is dismissed by the marker
during its release oycle, the T and R
loop to the attendant trunk is left open.
The attendant trunx then proceeds to
return to normal.

24,32 When the attendant trunk releases
its 100-ohr holding ground from the
sleeve lead, relay IN-- of the assoclated
line circuit will release., Thus, both
the attendant trun< and line circuit re-
turn to normal, Fclay IN-- released re-
leases relay MS of the assoclated pad con-
trol circuit, returning the circult to
normal,

24 .33 When the merker returns to normal,
relays DCKA,B operate releasing

relay RLO,

C, Outgoing Calls

24 34

An outgoing trunk will be seized by
the norker on 8 dial completed con-
noction basis., When relay O0T-- of the
asnoclated line circult operates, then as
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with incoming cslls either relay A or B
will operate first,

24,35 Wwhen register 0 18 proceasing the
cazl, relay A will operate or when
register 1 is processing the call, relay B
will operate. Oround is availadle to both
relays over control lead MS-- from a oon-

tact of relsy OT--operated.
24,36 Assuming that register O procesaes

the call, operating battery will
be avallable over control lead RO through
contaots of relay RCAC opsrated and relay
RLO released operating relay A.

24,37 Relay A operated performs the ssme
funotions as it did for the ocase of

an incoming trunk being serviced by the

marker in a dial tone connestion basis.

Qutgoing Calls: Tsndem Connection jggs;]

24.38 WwWith relay A opersted, the psd son-
trol ocircuit functions for the out-

going trunk the same as descridbed feor in-

coming osll - a tandem connection, except,

8 oclarification will be made ragarding the

situation when the inocoming ¢all i from

a code 9 trunk,

24,39 When the incoming trunk is a code 9
trunk, relsy COT in register O will
operate 38 soon as the register reoceives
class-of-service information {rom the
marker., When the attendant dials a code £
trunk, relay TT in the register operates,

24 .40 1If, per paragrsph 24.03, register
option XD is used, regiater relay

COT keeps the operate peth of rslay B
from being complete; this prevents removsl
of the pad. Pad control cimeuit release
is as described under "Incgmip 1; ¥on-
gandem Coggeoggog“g , Der paragrap

.03, register option XC 13 used, ralay B
wiil operate from control lead TDMO and

oBeration will proceed as in paragraph
24,18 above.

NGLRALE

Qutgoing Calls: Non-Tendem Connection gsgggz

24,41 when the incoming cail is not from

a code 8 or ocode S trunk, relay TT
in the register willl not operate., Con-
sequently, operating battery for relay B
will not be avallable over control lead
TDMO and relay B will remain normsl, Yith
relay B normal, the pad control cirsuit
will release in the same manner &3 des-
cribed for release of the pad contral 6ixr-
cuit for an incoming call - non-tandem
connection,

2%. MAKE BUSY AND BUSY DISPIAY CIRCUIT

A, Function of s with e _Pus )
sy visplay circu

Link Key Normal
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25.01 With the link key (LINK key) normal
in the make busy snd busy dlsplay
circuit, the link busy lamp (LINX lamp) will
light when » direct or resistance ground ies
applied t~ the sssociated S sleave lzad.

25.02 The: "7+ , when the marker operates
the LT relays associated with the
idle links during the link testing sequence,
thoae busy lamps asaociated with idle links
will light momentarily. As the marker pro-
ceeds to select and busy one of the idle
1links during the link selection sequence,
the busy lamp associated with the seleoted
link will relight the resistsnoe

g{::na arplied to the sleeve of the selectad

25.03 The re-lighting of thc assoclated

LINK lamp indicates t>..¢ the link
has heen made busy to the marker through
normal opsrations.

25,08 JIf 1t Y& ired tc make a link buay

‘to the marker', the associated LINK
key in the mske busy and busy diaplay oir-
ouit is operated. Key LIFK opars ap-
plies a 909-chm resistor and & wol% =cner
diode voltage divider cimcult ¢n the asso-
ciated slegws 1nad,

25.C5 The zeper diocde cornsated to tha
tileeve:

(&) Hclds the sleesve to ground voltage
at spproximtaly -£ volts, thereby
@aking the link busy to ths merker,

(d) Laghts the asrosinted LINK iasmp in
the make busy and dbuzy 4dispiay eir-

evidt irdisnting that thoe 14nk g@

2ade busy.

2 been

25.06 With the Junctor key (JCTR key)
normsl in the make busy and busy
diapla{ cirocuit, the Junctor terminesting
lampa {JCTR TERM lamp=) asscciated with the
idle junotora will light momentarily during
the junctor teating sequenca, As the
marker proceeds to select and busy one of
the 1dle juneters, the JUTR TERM lamp
essogiated with the selected junctor will
re-light when relays SMT2 and SMI® ir the
marker oircuit oparats the terminating
hold megnet of the melecied Junator., She
Junstor criginating lamp {JCTR CRIG lamp)
will 1l4ght when the originsting hold magnet
is oparated,

25,07 The lighting of lomps JCTR TEAM and
JCTR ORI0 Ancicates that the junator
has besan mada busy through normsl averations,
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Junctor Msde Busy

25.08 1If-1t 1: desired to make o junctor

busy, key JCTR is the make dbusy and
busy display circuit 1s operated, YKey JCTR
operated grounds leads THM of the terminsting
hold magnet in the marker circuit.  COround-
ing lead THM:

(a) Operates the terminsting hold magnet
of the associated junctor in the
marker circuit. - .

(b) Makes the junctor appear busy to the
marker on subsequent requests for
service, ’

{c) Lights the asssocisted JCTR TERM latip
in the mske Dusy snd busy display
circulit,

25.09 The lighting of lemp JCTR TERM 1indi-
cates that the Junctor has been made
buey.

tion -
8y an 8 PCU

Busy Tone Trunk gei Normal

25.10 With the busy tone trunk key (BT key)
normal in the make busy and busy dis-
play circujit, the busy tone trunk lamp (BT
lamp) will light when the marker, in plaocing
a busy test on the idle dusy tone trunk,
operates relay 30. As the marker proceeds
to seize the 1d4le busy tone trunk dy
operating the trunk hold magnet THMOT7,
lamp BT will remain 1it,

25.11 The lighting of lamp BT indicates
that the dusy tone trunk has been

made buay by the marker through normal

operations,

with Msk

3

Busy Tone Trynk Made Busy

25,12 1If 4t is desired to place the busy

tone trunk in.a busy condition,
key BT 1s operated, Xey BT operated -
grounds lead HM 4in the line, link, and’
merker circuit, Orounding lead HM in the
marker circulit:

{a) Operates the busy tone trunk hold
magnet (THMO7) in the marker circuit.

{b) Makes the busy tone trunk dusy to
the marker en subsequent requests
for service,

{¢) Lights lamp BT in the make busy and
busy display eircult,

25.13 The lighting of lamp Bl indicaten

that the busy tone trunk has been
made busy, Under this condition, the
marker directe the register to furnish the
busy tcne to the calling station on aub-
sequent Lusy connections,

D, Functinn of Universal Linec with Mzice
tusy 2nd Pusy DIsplay Circuit
(OptYen 7] .-

Universel Line Key Normal

25,14 The mske busy and busy display cir-
’ cuit 13 used in conjunction with a
universsl line circuit only when the uni-
versal line is assigned to a two-way tle
trunk,

25.15 Vvhen a universal 1ine circuit ir
assigned to & two-way tie trunk,
the associated line Yuay lamp (LINE lamp)

--in_the make busy and Yusy displey circuit
will light when dirdci or res¥stance ground

_ relay OT.
25.16 The lighting ot’tﬁé\illociated LINE

lamp indicates that' the 1l4ne circuit
assigned to the assciinted two-way tie trunk
hes bdeen pnde dbusy ¢t normal operations.

Universal [ine Mede Busy

25.17 1If it is desired to make a universal

1&ne circuit busy to the marker for
outgoing tie trunk calls, key LINE in the
make busy and busy-&isplay circuit 1is oper-
ated. Key LINE operated:

1s applied to the operate path of

(a) Opens the operate path for relay OT
irf the marker cirouit.

(b) Applies ground to lamp LINE in the
make busy and busy display circuit.

25,18 The lighting of lamp LINE indicates
that the tie trunk has been made

buay. Opening the operate path of relay OT
prevents the operation of the sssociated

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,

25.19 To prevent the use of the tie trunk

for an incoming call, the tie trunk
mst be made busy at the distant PEX.

26 'R

AFPIC MEASUREMENT S
REMUTE SCANNER CIRCU]

A of Links with TMS Remote
532%&&% !:EEEZt

26,01 When a link 1s.requeated, the marker

operates relays LTA,B and LTCA,B in
the line, link, and marker circuit., If a
link 1s 1dle, the respective sleeve will bde
open, If a 1link 13 busy, the respective
gleeve will have & potential of approximately
-8 volts to ground. ‘'™is ground signsl will
be extended over lead L-~ to the TMS Remote
scanner t0 indicate # busy condition.

B. Function of Universal Lines with 'TMS
amote canner roult

~ SECTINN 1
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Sutge . ag Cas.
26 -z «hen -he marker applies a obusy test
on the line by applving dbattery
~hrough relasy OT, the asso~iated S relay
operates. The resistance ground of relay S
1s extended over lead 18-- to the TMS Remote
Scanner to indicate a busy condition. In
the following sequences, the marker operates
relay SMR-- to operate relay OT. After the
marker completes and releases from the
connection, relay OT is maintained by the
ground applied on lead S2 from the tie trunk.
The TMS Remote Scanner will receive a ground
signal until relay OT releases.

cOo Csll

26.03 When the universal line circuit is

seired and made busy to the marker
by the operation of relay L in the line
circuit, a ground signal is extended over
lead 18-~ to the TMS Remote Socanner. Ths
marker operates relay IN whieh in turmn
releases relay L. After the marier completes
and releases from the connection, relay IN
is maintained by thie ground applied on lead
S2 from the Tie Trunk. The TMS Remote
Scanner will receive a ground signal until
relay IN releases,

C. Function of
emote

Tone T. .
canner u

26,04 When a PBX line or trunk other than
a two-way central office trunk
originates a call to a PEX line or trurk
vwhich 1s found busy by the marker, the
marker will attempt to establish a ¢onneotion
between the calling line or trunk and thy -
busy tone trunk., Before seizing the bus
tone trunk, the marker will proceed to place
a busy test. If the trunk is dusy relay.
SO will be operated. With relay SO operated
a ground signal 1is extended over lead PTT
to the TMS Remote Scanner, -

2 MISC OoUs

27.01 A reported troudble of pretripping in
the central office trunk on a ocall

being completed by the attendant to a station

is as desoribed in the following parsgraphs.

27.02 The first possibility of r-triwim
occurs when the marker releases

relay MC in the trunk and operates relays

RRLA and RRLB in.the register., Both

of these acticns result from the operation

of relays RLAB and RLEB in the marker,

27.03 The release of relay MC in the
trunk connects ringing current to

the ring side of the trunk, and the opere-

tion of relays RRLA and RRLB opens the

tip and ring conductors in the register.

If relay MC releases befors relays

and RRLB operate, the tip and ring bdbridge

in the register can trip the trunk,

SECTION II
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27.04 The first possibility is correcte:
by transferring control of the re-

lease of relay MC in the trunk from marke’

relays RLAB and RLBB to relays RLAA and

RLBA, Relays RLAA and RLBA are slower

to operate, theredby inoreasing the tiwe

of release of relay MC.

27.05 The second possidbility of pretripping
‘ osours when relays RRLA and RRIB

in the register release, At the end of a

call, relays RRLA snd RRLB operats to:

(a) Open the tip and ring conductor to
the register,

(b) Lock to relay ON.

27.06 As the register releases, relay ON

releases, in turn releasing relays
RRLA snd RRLB, which reconneot the tip and
ring conduotors. Pretripping may ocoocur 1if
relays RRLA and RRIS release before the
crosspoints are opened,

27.07 To eliminate this pretripping, the

release of relays RRLA and RRLB are
connected under control of the register
memory hold magnets, theredy delaying the
release of relays RRLA end RMLB until the
crosspoints are open,

27.08 The slimination of pretripping in
the register 1s oovered dy wiring

option ZH on SD-65742-01 and by wiring

option- YC in this oircuit. :

27.09 Available dreak contacts of relays
RLA,B sre added (options WN or YR)
in leads ,0 to prevent false tion of
trunk re RS on dial 8 or 4isl H calls,
Ground on leads RSE,0 must be removed before
relay TX8 or TK9 reiouu, since the addi-
tion of option YC has delayed the release of
trunk relsy MC. Option WM, in addition to
preventing false operation of trunk relay RS
from a ground in the marker oirouit, pre-
vents operation of trunk relay RS from
trunk cirouit off-normal ground over leads
TLAR,0 through break contacts of marker
cirouit relays TSDA,B during maricer release
of toll-allowed dial 9 calls.

27.10 In option ZR, dlodes H were formerly

- speocified on the dial oconference
cirouit. They are for hunting as desoribed
in the circuit descriptions for that oirouit.

27.11 The difference between the switch
328A7 &optionn ZV¥ and ZV) and the
3248AK switch {options ZY and ZW) is in the
hold magnet off-normal spring assembly.
A 328AJ switch may be converted to a 324AK
switech by changing out the hold et off-
normal spring assembly to a P463 spring
assenbly,

27.12 If relay TA- or TRA- fails and
relay TRAL is operated, the marker
advances to no-connection, a; which time
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a buzzing condlitlon exlsts between re-
lays TRC- and TRK-. Thls buzzlng prevents
the slow release timing relays TMA,B from
releasing and the tliming 1s disabled. The
marker will now be locked up 1n thls state
until another station in the troublesome
tens group goes off-hook. Thils condition
1s eliminated by option YL, which re-
places option YK. This option opens, on
dial tone connectlons, the operate path

of relays TMA,B which 1s affected by the
buzzing condition.

27.13 Optlon VR 1s added and rated 3Standard
to provide for an 1mproved advance,

timeout, and release circuilt. Optlon VQ

1s deslgnated and rated Mfr Disc. Option

VS 1is designated and rated Standard.

Options A and YL are rated Mfr Disc.

27.14 Option 22 is designated on relay ZU
to agree wilth the Western Electric
manufacturing drawing.

27.15 On a dial tone connectlon, 1if both
reglsters are 1dle and the marker ex~
periences trouble 1n connectling to register
l, there exlists a race condition in the ad-
vance, time-out, and release circultry
resulting 1in the failure of the marker to
connect to reglster 0. Option VT 1s
added and rated Mfr Pisc, Optlion VU is
added and rated Standard. Optlon 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 unti
the operate paths of the line hold magnet
and register 0 hold magnet have been re-
established.

27.16 This circult 1s reissued to reduce

voltage transients present on lead SL
when this system 13 used with 608- manual
switchboard. Optlon VZ is added and rated
Standard.

27.17 When statlon C flashes for dlal tone,
and the PBX attendant subseqguently
depresses a DSS key during an incoming
central office trunk call or an attendant
trunk call, statlon C will be connected to
the station the attendant 1s trying to
direct statlon select. Investigation shows
that when station C flashes for dial tone,
relay AC-~ 1n the dilal pulse reglster
operates, permlitting station C to be con-
nected to the party the attendant 1s trying
to direct station select. Option UA 1is
added and rated Standard. Option UA adds
a new TR lead to glve a locking path for
relays RCO and RC1l (in the station dial
transfer controller circuit) through con-
tacts of marker relays RCGA and RGB, thus
assuring that relay AC- 1n the register
does not operate when station C flashes for
dial tcne.

27.18 Option UC provides the equipment

and wiring necessary for the switch-
ing ot six additional outgolng one-way
central office trunk circults and the re-
qulred wiring for the first trunk clrcult.

27.19 Each trunk clrcult is connected to
a universal line circult starting
with 89 and descending to 84 depending
upon the number of trunks added. Each
trunk must be strapped for two-way hunting.

27.20 All staticns must be elther toll
allowed or restricted.

27.21 T™e PBX must be arranged for single
digit 9 selection of central office
trunks.

22.22 The added outgolng trunks are con-

nected to relay ATB whlch operates
when all trunks are busy using a seriles
ground clrcuit through each trunk.

27.23 The diallng of a single diglt 9
into the dial pulse reglster operates
register reilay TD9 which connects ground
to lead TD9 through the reglster connect
relay contacts to the marker circuit. If
the ATB relay 1s 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 1s normal the ground will
operate marker relays TK8 and U9 resulting
in the marker making a connectlon to
universal line circuit 89, thus the origi-
nating station line 1s connected to an
outgolng one-way trunk.

27.24 To prevent the improper selzure of
the outgolng one-way trunk by dlal-
ing a 2-diglt code, 89 through 84, an
arrangement 1s made to intercept the call.
The dialing of the code 89 will operate
the TDB and U9 relays in the reglster
resulting 1in ground belng connected to
leads T8 and U9 toward the marker. The
ground on lead T8 will operate marker
relay INT when the register preference
relays RP0 or RP1l and the register con-
nector relays RECO or REC1l operate. The
ground on lead U9 wilill operate marker
relay IN8 after relay INT operates. Relay
IN8 operated opens the operating path for
marker relay U9 and connects ground to
operate relays Ul and Uk. With relays
Ul and U4 operated the marker will connect
the call to an attendant trunk on an
intercept basis.

27.25 Options UL, UE, UF, UG, and UH pro-
vide wiring and dicdes for the
additlional five trunks.

SECTION II
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SECTION III - REFERENCE DATA co3 22 Camp On
1. WORKING LIMITS CURA,CCHR 22,60 Camp-On Stop
1.31 Lines and Trunks COTA L COTE B Central Office
Trunk
s Maximum external circuit loup
RS resistance - 1500 ohms SUKE,DCKD 26 Down Check
) Minimum insulation resistance -~ HCALHCE G Hunt Ccnnector
10,000 ohms
HMKA ,HME a Held Magnet Check
1.02 Voltage Limits
HMTA JHMTAA 15 Hold Magnet Timing
Potential Minimum Maximum -
HMTB ,HMTBA Hold Magnet Timing
~48 =I5 ~-52 ’
ICTA,ICTB 16 Intercept
+48 +45 +52.6
} INT 5B intercept
2. FUNCTIONAL DESIGNATIONS
IN8 8B Intercept 8
2.01 Relays
IN25-29 35 In
SD
Loecation JRO-5 13 Junctor Reglster
. B Sheet :
Designation Number Meaning JRAL 29 Junctor Register
Alarm :
A 36 Pad Control
A Sequence JREA,JREB 13 Junctor Register
End
ACA,ACB 8 Abandoned Call R
JTA,JTAA 14 Junctor Terminating
ALBA,ALBB 22,40 All Links Busy
JTB,JTBA Juncter Terminating
ARBA, ARBB 2 All Registers Busy
) L20-29 35 Line
ATB 5B All Trunks Busy
L30-79 1 Line
B 36" Pad Control
B Sequence LAL1,LAL2,
LAL2A 32 Link Alarm
BSYA,BSYAA i2 Circuits Busy
. LBA,LBB 22,40 Link Busy
BSYB,BSYBA Circuits Busy
LCKI,LCK2 24 Link Check
BTCA,BTCB 15 Busy Tcne Trunk
Connector LEA,LEAA 23,38 Link End
BTTA,BTTB,BTTC 16 . Busy Tone LEB,LEBA- ) Link End
‘) BYA,BYB 12 Busy Test LSHA,LSHB 23,40 Link Shifg
L cce 15 Cancel Camp-on 1.7T2-5 20,38 Link Test
C020~29 35 Cut Off LT6,7 . 20,39 Link Test
C030-79 1 Cut Off LT8,9 21,39 Link Test
CCOA,COAA 16 Camp On LTA,LTAA 22,40 Link Test
— COB, COBA Camp On LTB,LTBA Link Test
<;) COAL . 32 Camp-0n Alarm LTCA,LTCB 22,14¢ Link Test
. Connector
CONA,CONAA - Camp On
CONB, CONBA Camp On LTS2-6 21 Link Test Slave

SECTION III
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LUCA,LUCB
MAL
MOMNA,B
MONC
MON2-7

MS

MTA ,MTB
NAA,NAB

NCA,NCB

NT

0T20-29

RO,R1
2AOA,RAOB
RALA,RALB
RCAC,1,RCEO,1
RCCO,1,RCDO, 1
RCEO, 1
RCKA , RCKB
RCTA,RCTAA

RCTB,RCTBA

RGA,RGAA
RGE, RGBA
RHKA , RHKB

RLA,RLAA ,RLAB
RLE,RLBA, RLBB
RLAL
RLO,1

RLSA,RLSAA
ALSB,RLIBA

RPO,RP1
2PAC,RPAL

SECTION IIT
Pasge 2

ny
ny

36
25
25

25
18
35

17

26
14

17

17

15

30

37

25

Link Test Slave

Line Units
Connector

Miscellaneous
Alarm

Marker Off Normal
Marker Off Normal
Marker Selzure
Marker Timing

No-Connection
Auxiliary

No Connection

No Test

Out

Register

Register Allotter
Register Allotter
Reglster Connector
Register Connector
Register Connector
Release Check

Reglister Cut
Through

Register Cut
Through

Register Group
Reglster Group

Reglister Hold
Magnet Check

Release
Release
Release Alarm

Release Reglsater
0,1

Trouble Release
Trouble Release

Reglster
Preference

Register Prefer-
ence Auxiliary

TCI Library www.telephonecollectors.info

9D - SECTION ITI
RUCA,RUCB 8
S0-4 10
S5-9 11
SAA,SAB 25
SEA, SEAA 12
SEB, SEBA

SL20-29 35
SMCO-8 24
SMRA , SMRAA 15
SMRB, SMRBA

SMTA, SMTB 23
SOA, SOB 15
STA,STB 25
STAR, STBR 25
T2-7

TPA2-7

TA,TB 25B
TAA,TAB 25
TAAL 30
TACA,TACAA, .
TACB, TACBA

TAL 31
TCK1~4 3
TCS2-7 Y
TEAO=3 2
TEBO-3

THC2-7 Y-
TKO , TK8,TK9 5
TKAO,TKA8,TKAG

Register Units
Connector

Sleeve
Sleeve

Second Triasl
Auxiliary

Sleeve End
Sleeve End
Line Sleeve

Select Magnet
Connector

Select Magnet
Reglster

Select Magnet
Reglster

Select Magnet
Timing

Sleeve Operate
Second Trial

Second Trilal
Reglster

Line Tens

Line Tens
Auxiliary

Timing

Time-out
Auxiliary

Trouble’AdVanceJ

Alarm

Tens Auxiliary
Connector

Tens Alarm

Tens Chegk

. Tens Class -

' Tens End

Tens End

Tens Hunt
Conniector

Trunk Connec¢tor

. Trunk Conﬁaétor

ke e




TKBO, TKES , TKB9
TM2-7 ,TMA, TMB

TOA , TOB
TOAL, TOALA
TOKA , TOKB
TOLA, TOLB
TP2-7

TRO, TR1
TRA, TRB
TRAO, TRAL

TRAL
TRCO, TRC1

TRCA,TRCAA,
TRCB, TRCBA

TRKA , TRKAA,
TRKB, TRKBA

TRLA, TRLB
TRMO, TRM1
TRPO, TRP1
TRUO, TRU1
TS
TSDA,TSDB
TT

TU2-7
U0-3

U4-7
u8,u9
UAL,UALL
UAL1A,UAL2
UEA,UEB
ULA,ULB
WIL,WL,
ZIL,ZL

A

I
25
33
26
26

31

14

14

22,40

19
18
18

29

24
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Trunk Connector
Tens Magnets
Time Out
Time-Out Alarm
Time-Out Check
Time-Out Lock
Tens Preference
Trunk Tens
Trouble Relays

Trunk Tens’
Auxiliary

Tens Release Alarm
Trunk Class

Terminating Route
Complete

Termlnating Route
Check

Transfer Links
Trunk Magnets
Trunk Preference
Trunk Units

Test

Test Dilsconnect
Tie Trunk

Tens Units

Units

Unlts

Units

Units Alarm
Units Alerm
Units End

Units Lock

Link Sequence WZ

Link Sequence WZ

WLG,ZLG 22,40 Link Sequence WZ
WU, 7ZU 1z Unlts Seguence WZ
W1LA,WLA 32 W Auxllliary

WLGA PUTIRTY) W oAuxilisry

WUA 29 W Auxiliary

xC 38 Cross Check

XCAL 32 Cross Check Alarm

3. FUNCTIONS

3.01 Connects a calling station line or
trunk to » dlal pulse regloater

.02 Connectas a station line to a statlon
1line through a Junctor,

[UY)

3.03 Connects a statlon llne to a trunk.
3.04 Conrects a trunk to a station line.
3.05 Connects a trunk to a trunk.

3.06 Connects a station line or trunk to
the busy~tone trunk 1f the called
line or trunk group 1s busy.

3.07 Sets the dlal pulse register to re-
turn busy tone 1f the busy-tone
trunk 1s busy.

3.08 Connects a station line or 2 trunk

to the I1ntercept portion of the
attendant trunk 1f the called 1line or trunk
group 1s unassigned.

3.09 Sets a central office or ringdown
tle trunk circult to camp on the

called statlion line 1f that line 1s busy

and no other trunk 1s camped on that 1line.

3.10 Signals a central office or ringdown

tie trunk and refuses to set up a
camp-on 1f 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 1f the
called station line 1s busy when the PBX
18 provided with an auxlliary position
circult and the attendant has placed the
PBX on remote trunk answer operatlon.

3.12 Cancels camp-on 1f the marker encoun-
ters a busy station when attempting:

(a) To add = station to elther of the
dial conference trunk circuilts
(attendant or ctatlon controlled),

SECTION III
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(b) To transfer an incoming central office

trunk call via station dial transfer
trunk clircuilt.

3.13 Release and abandons a call under
the following conditions:

(a) The calling party disconnects before
recelving dial tone.

(b) The calling party disconnects after
the dial pulse register seizes the
marker and before the call 1s completed.

{c) The ecalling station line or trunk
does not test 1dle,

3.14 Serves calls from register, trunk,

and statlon lines 1n a predetermined
order and prevents calls from Interfering
with each other,

3.15 Selects an 1dle link for a call,

3.16 Allots an 1idle dial pulse register
for a call.

3,17 Selects an idle trunk from the group
deslred.

3.18 Hunte over lines strapped in a hunt-
ing group,

3.19 Recognlzes an all-reglsters-busy
condition and blocks until a busy
reglister has been served and becomes 1dle.

3.20 Releases the dilal pulse regilster
when a call has been completed.

3.21 Goes to second trilal if a call 1s
not completed 1n a predetermined
length of time.

3.22 Connects the calling party to the

busy~tone trunk 1f the call 1s not
completed on a second trial in a predeter-
mined length of time.

3.23 Releases and glves an alarm 1f the

call cannot be completed to the busy-
tone trunk in a predetermined length of
time.

3.24 Checks the time-out circults every
time the busy-tone trunk 1is used.

3.25 Operates an alarm relay whenever a

faulty operation 1s detected, but
otherwise completes most calls as 1f the
faulty condition did not exist.

3,26 Signals the PBX alarm circult when
a marker alarm relay operates.

3.27 Provides a visual indication of a
trouble.

SECTION III
Page U4

3.28 Recognizes the class of service on a
line or trunk when a ¢all is origin-
ated and extends this to the register.
Sends TLA and TT class of service indica-
tions from the regilster 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 walting service
on an optlonal basls,

3.32 Cross-connect terminals are added to
provide for operating external as
well as internal traffilc 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 statlon dlal conference at
608A 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 dilsplay
circult,

3.37 To provide a means for links to be
made busy by the make busy and busy
display circuit.

3.38 To provide a busy indication to the

make busy and busy display circuit
that the terminating slde of the Jjunctor
is connected.

3.39 To provide a means for Jjunctors to
be made busy by the make busy and
busy display circult.

3.40 To provide a busy tone trunk busy
indication to the make busy and busy
display circult,

3.41 To provide a means for a busy tone
trunk to be made busy by the make
busy and busy display circult.

3.42 To provide a universal line (assigned

to a two-way tie trunk) busy indlca-
tion to the make busy and busy display
circuit.

3.43 To provide a means for a universal

line (assigned to a two-way tile
trunk) to be made busy to outgoing tie
trunk calls by the make busy and busy
display circult.
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3.44 Provides a means of releasing relay

SV 1n the telephone dictatlon trunk
when the attendant plugs 1into a2 station
line Jack whlich 1s connected to a dlc-
tation machine (Optlon VF).

3.45 Provides a means of battery and

ground reversal on leads T and R
as a delay dlal signal when the 756A
1s connected for delay disl tle trunk
operation (Option VD).

3.46 To provide for operation of the

Line, Link and Marker Circult with
the Traffilc Measurement System No, 1A
Remote Scanner.

4., CONNECTING CIRCUITS

4,01 When this circuit is listed on a key
sheet, the informatlon thereon 1s to
be followed:

(a) Dial Pulse Regilster Circult -
SD-65T42-01.,

(b) Alarm, Transfer, and Test Circult -
SD-66796-01.

(¢) Traffic Register Circult - For
Internal Traffle and Trouble

Registers - SD-65T44-01.

(d) Dial Conference Circult - SD-65745-01.

{e) Junctor Circuit - SD-65750-01.

(f) Two-Way Central Office Trunk Circult -
SD-65752-01,

(g) Attendant Trunk Circult - SD-55753-01.
(h) Busy-Tone Trunk Circult - SD-65754-01.
(1) Dial Repeating Type Tie Trunk

Circults - SD-65755-01, SD-65718-01.
SD-65535-01 (typical).

(3) Dial lo
(typical).

Line Circult - SD-66060-01
(k) Loudspeaker Paging Trunk Circult -
SD-65T47-01.

(1) Cordless Position Circuilt -
5D-65751-01, SD-65757-01,

(m) Ringdown Tie Trunk Circult -
SD-65756-01.

(n) 3A Code Call Circuit - SD-66610-01,

(o) Recorded Telephone Dictatlon Trunk -
SD-65788-01.

(p) Message Walting Service Key,
Interrupter, and Power Supply
Circuit - SD-65784-01,

(q) Busy Verification Auxiliary Trunk
Circult - SD-66911-01.

(r) Statlon Dial Transfer Trunk Circult
with Add-On Conference - SD-66921-01.

(s) station Lial Transier Contruller
Cilrcuit - S5D-66909-01.

(t) Auxilliary Position Circult -
SD-66910-01.

(u) Dilal Conference Trunk Circuit -
Station Controlled - 3D-66902-01.

{v) Dial Conference Trunk Circuilt -
Attendant Controlled - SD-66908-01.

{(w) Traffic Reglster Circuit - For
External Trafflc and Trouble
Reglsters - SD-5E010-01.

(x) Station Message Register Pulse
and Surcharge Circult - SD~-5E021-01,

(y) Message Reglster Circult - SD-65852-01,

(z) Inward Restrlction Circuit -
SD-5E003-01.

(aa) Interface Trunk Circult - SD-66926-01.

(ab) Tie Trunk Access Circult -
SD-1E052-01 or SD-1EQ34-01.

(ac) 608D Jack and Lamp Cilrcult -
SD-65997-01.

(ad) 5524, 552B, 552D, 552E, 605A, 607A,
. 607B, or 608BA Jack Circuit -
SD-65778~01.

(ae) Line or Trunk Access Circuilt
(ground start) - SD-1EO45-01.

(af) Make Busy and Busy Display Circult -
3D-5E029~-01.

(ag) Voltage Reductlon Detector Circuit -
SD-5E037-01.

(ah) Traffic Measurement System No, 1A
Remote Sc¢anner and Encoder Circult
Portable Type - SD-3B200-01.

(al) Relay Delay Timer - SD-33361-01

(aj) Trunk Circuit to Central Offlce -
SD-5E001-01

5. MANUFACTURING TEST REQUIREMENTS

5.01 The 1line, link, and marker circuilt
shall be capable of performing all

the functions specified in this circuilt

description and meeting all the requirements

of the Circuilt Requirements Table.

6. TAKING EQUIPMENT OUT OF SERVICE

6.01 Statlon Lines: A station line 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



SR

CD-65T741-01 - 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 1link.

6.03 Marker: There 1s 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 effect
of the marker operation 1s noted in those
tables.

6.04 Trunks: Instructions for taking

trunks out of service are given 1in
the circuilt description applying to the
specific trunk circuilt.

7. ALARM INFORMATION

A. Indication

7.01 A marker alarm relay, in operating,
will transmit information to the
alarm, transfer, and test circult and light
the assoclated alarm lamp in the marker cir-
cult. Except for the time-out alarm condi-

tion, the alarm relay will normally rnot
remain operated (unless the trouble condi-
tion remains when the marker releases).
However, 1f the same or any 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 1s opened manually. Any marker alarm
relay that operates on subsequent marker
operations before the alarm release key 1is
operated will also lock operated. In the
case of 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 1lit to indicate the part of the

marker in which trouble was encountered. If
on the next marker usage after an alarm con-
dition was encountered, no marker alarm re-
lays operate, the alarm, transfer, and test
circuit will release the alarm memory and
restore 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 lamps will
relight on subsequent calls. If the
alarm lamp or lamps do relight, the
circuits of the marker involved as
indicated by the lighted lamps should
be observed to see 1f any relay or
relays are out of step with the other
of a pair. The faulty relays can be
teated in accordance with the Circuit
Requirements Table.

TCI Library www.telephonecollectors.info



CL-657Th.-01

SECTION IV -~ REASUNS WX REISSUL

Changed and Added Functlcns

A.1 Provision iz nade to add up to 3ix
additional outgoing nne-way central
office trunks.

5, Changes in Apparatus

B.1 Added

INT relay, AK6, UC option, FSli, App
Fig. 4

ATB relay, 1/2 AK6, UC option, FS4,
App Fig. 4.

INS relay, AF515, UC option, FS5H,
App Fig. 4

Ul diode, 4467, UC option, FS5, App
Fig. 4

U4A diode, LU6F, UC option, FSS,
App Fig. &

U9 diode, 446F, UC option, FS5, App
Fig. 4

INT1 diode, 446F, UC optlon, FSiy,
App Fig. 4

INT2 diode, H46F, UC option, FSi,
App Fig. 4

TK3 diode, Ui46F, UC option, FSU,
App Fig. &

ATBY diode, MEOF, UC optlon, FS4,
hApp Fig. 4

SELL TELEPHONY LABOGKATORIES, INCORPORATED

DETT 3221-WVS-ReP

- ISSYUE ;D < SECTICH Y

AN

Lon

josd

oo, MheEL V0 onmtion, FSA,

«
Py .
<1 L

GG

U¢ diode, 4465, L option, F35, App
¥lg. &

U7 diode, 4U5F, UZ optlon, FS5,
App Flg. 4

U6 dlode, LUEF, UF option, FS5,
Apn Flg. 4

US dlode, U46F, UG optionn, FS5, App
Fig. U4

Ul diode, 4U6F, UH option, FS5,
App Filpz. 4

Description ¢f Changes

D.3

D. 4

The apparatus and option indexes are
changed.

Options UB, UI, UJ, UK, UL, and UM are
designated and rated Standard.

Options UC, UD, UE, UF, UG, and UH are
added and rated A&M Only.

The connecting information for leads
2, K<, and S2 of the universal line

circult is changed to add reference to out-
going central offlce trunks.

B.5

D.6

Circult Notes 102 and 10L are revised
to reflect Issue U6D,

Circuit Note 131, 132, 324, 325, and 326
are added.

SECTION (V¥
Page }
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CTIRCUIT DESCRIPTION

CD-65742-01
ISSUE 14D
APPERDIX 1D
DWG ISSUE 31D

PBX SYSM NS
NO. 756A
DIAL PULSE REGISTER CIRCUIT

CHANGES
A. Changed and Added Functions

A.1 The disl pulse register circuit is

modified to function with the Traffic
Measurement System No., 1A Remote Scanner
Circuit.

D, Description of Changes

D.1 Option XZ is added and rated Standard
to provide a new TU(R-) lead for connec-
tion to the TMS Remote Scanner.

D.2 On sheet Al, the Sheet Index is brought
up-to-date.

D.3 On sheet A2, the TMS Remote Scanner
lead TU(R=-) is added to the Lead Index
and option XZ 1s added to the Option Index.

D.} On sheet B3, contacts 1,10 and windings
1L,U of relay SW are interchanged to
read 10,1 and U, 1L respectively, to indicate

proper coordination with options XL and XM,

D.5 On sheet D1, Circuit Note 10 is re-
vised to reflect changes in this issue.

D.6 On the E sheets the sequence charts
are modified to reflect the addition
of option XZ.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5122HW-SHA-WEA
DEPT 5331-3GS

Printed in U,.S.A.

F. Changes in CD Sections

F.1 In SECTION IT - DETAILED DESCRIPTION
change 1.07 to resd as follows:

Relay SR operated:
(g) extends ground over lead TU(R-) to
the TMS Remote Scanner.

F.2 In SECTION II - DETAILED DESCRIPTION
change (.02 to read as follows:

Relay SR relsased:
(g) remores ground from lead TU(R-) to
the TMS Remote Scanner,

F.3 In SECTION II - DETAILED DESCRIPTION
change o read as lIollows:

Relay DC releases relay L. Relay L re-
leoases relay SR. Relay SR releases relay
ON, both register hold magnets in the mark-
er and removes ground from lead TU(R-) to
the TMS Remote Scanner,

F.4 In SECTION III - REFERENCE DATA
3. FONCT1ONS, add:

3.23 To provide for operation of the regis-
ter with the Traffic Measurement Sys-
tem No. 1A Remote Scanner,

F.5 In SECTION III - REFERENCE DATA
CONNECTING CIRCUITS, add the fol-

lowing‘to paragraph 4.01:

(m) Traffic Measurement System No. 1A
Remote Scanner and Encoder circuit
Portable Type - SD-3B200-01,

Page 1
1 Page
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, PBX SYSTEMS
NO. 756A
DIAL PULSE REGISTER CIRCUIT
TABLE OF CONTENTS PAGE TABLE OF COMNTENTS TIPAGE®
SECTION I - GENERAL DESCRIPTION . . . 1 5. OPERATION WITH "TOUCH-TGNE"
CALLING RECEIVING CIRCUIT
1. PURPOSE OF CIRCUIT. . . . . 1 (SC29) . 8
2. GENERAL METHOD OF OPERATION . . . 1 A. Type A3 Receiver 8
B. Type Cl Receiver . 9 .
SECTIONI II - DETAILEL DESCRIPTION . . 1 ~\_
6. REGISTER COMPLETES TO THE MARKER. 9
1. REGISTER SEIZURE. . . . . . . . . 1 '
/. Dial Completion . . 9
A. Register Selection. e e e e 1 B. Transfer of Reglstered Digits
BR. Registeration of Class. . 1 and Class Information . g
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(SC1Y . . . . . ... e .. 1 Calling Line (SC20) . . . . . . 10
2. DTAL PULSE COUNTING AND 7. RELEASE OF REGISTER. . . . . . . 10
RESISTRATION. . 2
A. Abandoned Call (SC2) . . . . . . 10
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peating Tie Trunk Provided Ac- 9. EGISTER TESTING . . . . . . . . 12
cess to Code 8 - Option X (SC8
sc15 . . . 4 10. FUNCTION OF MAKE BUSY AND BUSY
I. Toll Denied Station to Central DISPLAY CIRCUIT . . . . .. 12
Office or Ringdown Tie Trunk
Cell - Option V or T provided A. Register Key Normal. . . . . ... - 12
(scr) - . e e e 4 B. Register Made Busy . . . . . . . . 12
7. Attendant Trunk Dialed (sc23) . . 5 _
K. Central Office or Ringdown Tie SECTION III - REFERENCE DATA . . . . I
Trunk Class of Service (SC12, - v
SC13 5 1. WORKING LIMITS . . . . . . . . . 1
L. Tens and ﬂnlts Digit Register
rec1y . e e 5 2. FUNCTIONAL DESIGNATIONS. . . . . 1
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3. FIUNCTIONS. . . . o . v v v v u . 1 H
2. DIRECT STATION SELECTION. & .
4. CONKECTING CIRCUITS. . . . . . . 2 -
A itrtendant Direct Station Selec-
tien (SC27) e e e e 6 5. MAIUFACTURING TEST REQUIREMERTS. 2
B. Staticn Tirect Station Selection
Sption ZE . . . . . . . . . . .. 7 6. JAYING ELUIPMENT OUT OF SERVICE. 2
4 STNGLE DIGIT DIALING ., . . . . . . 7 SECTION IV - REASONS FOR REISSVE . . 1 .
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SECTION I - GENERAL DESCRIPTION

1. PURPCSE OF CIRCUIT

1.01 The dizl pulse register functions

as a dial pulse counter and digit
and class infcormation store on all calls
passing within the PBX. It is not opera-
tive on outgoing central office calls
arter the central office has been engaged.

D

1.02 When either a station or a trunk

originates a call into the PBX, the
marker selects and ccnnects 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 tc 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 *c the
called station or trunk to the marker.
When the connection has been established,
the marker releases the register.

C

1.03 If the marker finds the busy tone
trunk busy when trying to complete a

call to it, 1t 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 1s arranged to recelve
either dial pulses, direct station

selection key signals, or the output of a

TOUCH~-TONE calling receiving circuit.

1.06 The dial pulse reglster functions to

receive units and tens information
from a direct station selection console
key and transmit this information to the
marker 1n 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
2 timed interval of 3 seconds, the digit O
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 & 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 1is
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 lnward PBX service, the respective

line or trunk tens relay in the marker
operates. This operation sets off s train
of events that result in the marker con-
necting the line through an idle link to
an idle register.

2.02 As soon as the class identity of the

calling circult 1s known, after the
register has been allotted, the marker
transmits originating class informastion
which 1s stored in the register for use
when dialing is completed. The following
classes of service exist: '

(2) Restricted Line or Dial Repeating

T e Trunk: All restricted lines
are restricted from central office
trunks, and may or may not be restricted
from dial repeating tie trunks.

{(b) Restricted Central Office Trunks

and Ringdown Tie Trunks: ALl .
central offlce and ringdown tie trunks
are restricted from other central office
and ringdown tlie trunks and may or may
not be restricted from disl reresting
tie trunks.

(c) Nonrestricted Central Office Trunks

and Ringdown Tie Trunks: A1l
central cofflice and ringdown tie trunks
are permitted access to other central
office trunks, ringdown tie trunks, and
dial repeating tie trunks.

1

(d) Toll Denied Line or Dial Repeating

Tle Trunks: The 1lne or Lrunk can
dial Intralocal central office and
extended area central office calls but
not toll calls.

(e) Toll Allowed Line or Dial Repeating
Tie Trunk: The lline or Irunk can
dial all calls.

2.03 When the register hold magnet closes

the tip, ring, and 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. This
connection is known as the dial tone con-
nection and is an indication that dialing
may proceed.

SECTION I
Page 1

TCI Library www.telephonecollectors.info



TR P

CD-63742-01 - IS

2.04 The dial pulse reglster ig arranged

to recelve 1- or 2-digit codes for
statlion lines, ringdown tie trunks, mis-
cellaneous trunks, or central office trunks,
and a 1-diglt code for attenddnt trunks or
long distance trunks.

2.05 Access to trunk code 8- may be re-

stricted or nonrestricted without
regard to the accegs to the central office
code. Thus, a line may be restricted from
both codes é— and 9-, or .it may be restrict-
ed from code 9~ only. ’

2. 06 After the calling line dials the one
or two digits required for identifi-

cation of the called line, the register

recognizes dial completion and 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 1n the pulse counter and the

UD register relays.
2,08 If a 1~-digit central office trunk
cede is provided and a 9 or O is
dialed, the steering circuit recognizes
that only one digit will be dialed, and
therefore engages the marker to either a
central office ‘or attendant trunk to com-
plete the call., If a restricted line dials
codes 8- or 9- (code 8- being reatricted)
or should an unequipped code be dialed, the
call will be diverted to an attendant trunk.
If code % 43 used for long distance, a code
8 will be transldated into a 2-digit code
90. With single digit dialing, any tens
digl*t so arranged will be translated into-
2-digit code by the addition of a zero.

SECTION T
Page 2
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2.09 The number dialed determines the

terminating class of call, which
directs the marker in its method of eall
completion. There are two terminating
classes of calls:

(a) Junctor Class - Calls which require
a Junctor,

(b) Trunk Class - Calls which do not
require a junctor.
2.10 When the digit registration is
completed and the marker engaged,
the register transmits the class infor-
mation and the called number data to the
marker.

2,11 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 1link can

be reused when the call 1s later termlnated

via a Jjunctor or a trunk.

2.12 After the marker performs its funce

tions in terminating the call, it
transmits a release signal to the register.
The register then opens the tip, ring, and
sleeve connectlons to the link, restores to
normal, makes itself available to the marker
for reseizure, and releases the register
work and memory hold magnets.

If the marker encounters a busy
condition and the busy tone trunk is
also busy, 1t signels the register to
transmit busy tone to the calling line.

2.13
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i . DLTAILED DESCRIFTION

Helection
ister is idle, battery
through break contacts of
the associated register
> in the marker. Operation
ter relay prepares an operating
e register hold magnets and the
. In the process of link sel-
ae marker operates the register
ragnets.

[

3

.‘
M 2wy

B. Kegistration of Class

1.02 As soon as the class and originating
line selection circuits have operated
in the marker, an operate path for the )
clacss 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.

Originating Class

Class Relays Operated of Service

Nene Restricted Station,
' or an Attendant
Trunk
TT Restricted Dial
Repeating Tie
Trunk
TLD Toll Denied Station
™" & TLD Toll Denied Dial
Repeating Tie
Trunk
Toll Allowed
Station
Toll Allowed Dial
Repeating Tie
Trunk
CcoT Restricted In-
coming Central
Office or Ring-
down Tie Trunk
Nonrestricted In-
coming Central
Office or Ring-
down Tie Trunk

TLA & TLD

TT, TLA & TLD

COT, TIA & TLD

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,
he register work and memory hold magnets
8 nnd THM-Q opcrate.

JOE L4D - SECTION 11

1.05 Cperation of hold msgnet THM-9 pre-

pares paths in the mazrker that are
used when the marker terminates the call,
and also prepares a holding path for relays
RRL (A, B).

1.06 Operation of hold magnet THM-8 closes
reglister leads T, R and S to the

calling line circult via a link in the

marker. The tip and ring closure operates

relay L iIn series with the tone coll

(FS1). Relay L operated, operates relay SR.

1.07 Relsy SR operated:
(a) Operates relay Ol.

(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 a2 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) Lights the all registers busy lamp

at the attendants console (if direct
station selection by the attendant feature
i1s 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, RRL (4, B), STR,
UD and pulse counting relays.

. {c) Connects battery tc 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,
0T, OTA, TMO & TR.

(g) Opens the operate path of the re-

gister allotter relay in the marker
by removing battery and grcund Irom leads
ONB and ONG respectively, thus preventing
the marker from selecting the same re-
gister for the next call.

SECTION 31T
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1.09 HOTE: Relays operated: L, SR and ON.

2. DIAL PULSE COUNTING AND REGISTRATION

A. General

2.01 PFor any digit, a train of pulses con-

sisting of one to ten equally spaced
momentary line openings is generated by the
dial on the calling line. The number of
opens corresponds to the number dialed, one
for the number 1, two for the number 2, etc,
Retween 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 1s transferred to the tens
digit register and the counting relays are
released prevaring the circult 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 blased

polarized mercury contact relay
with three windings. The primary winding
i1s 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. Thls opposition of ampere
turns, when the relay is operated, tends to
ald the release of the relay when the
primary winding is opened.

2.05 The tertiary winding acts as a pulse
alding winding. The winding is wired
in series with the pulse helping capacitor
PH and a make contact of relay L. When
relay L operates, 1ts operated contact
closes ground tc capacitor PH which charges
through the tertiary winding, causlng an
instantaneous current in a direction to
hold relay L operated. As the capacitor
charges, the current 1s reducing until,
when fully charged, it is zero at which
time the other windings have full control.

2.05 Relay I releases when the circuit

of the primary windilrg 1is opened.
Capacitcr PH discharges through the winding
of relay SR. This discharge current flows
through the tertiary winding and is such
a2 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 each open pulse on these lines,
the line current momentarily dips and then N
increases as the bridged capacitor charges
in series with the inductive ringer. Capa-
citor |LW holds relay L over the dip in
line current.

2.09 Capacitcer 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 1is reinserted in loop at the end

of each dialed digit.

C. Supervisory Control (FS1)

2.10 Relay SR is under control of relay

I.. Relay SR remains operated when
relay L releases during dial pulses. Re-
lay SR will release when the calling line
dlsconnects before completion of dialing,
when register time out occurs, or when
the reglster is dlsmissed by the marker
after completion of diallng.

2.11 Relay RA operates when relay 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 circuilt consists
of relays Pl to PS5 and P2A. Relays

Pl to PS5 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.

Digit Dialed Relays Remaining Operated

1 P1, P2

2 P3

3 P1, P2, P3, Pk
4 P3, P4

5 P1, P2, P4

6 P4, P5

7 Pl, P2, Pi, PS5
8 P3, P4, P5

9 Pl, P2, P3, F5
0 P3, P5
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7.13 The auxiliary counting relay P2A
crerates at the start of the second

pulse ¢l the first digit. Its functions

include removing dial tone from the calling

line, snd preventing the registration of
irinary digits which may be caused

the switchhock dialing a one

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. The steering
relays are under contrecl of the register

advance relay RA.

At the end of the last pulse of the
tens digit, relay RA releases and
causes the operation of relays SW and

TD3. Kelay 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.

2.15

2.16 Relay SW operated:

(a) Releases relays Pl, P2, P3 and Pi.
{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) Cperates relay UD.

{b) Releases relay SW (if relay PU is
not operated).

2.20 Relay UD operated:

(a) Locks under control of relay ON.

{b) Prepares an operating path for relay

™
L .

{c) Prepares a holding paths for relays
F~ when relay RA releases.
2.21 At the end of the last pulse cf the
units digit, relay L reoperates.
Relay L operated, operates relay P-, and
slow relezses reiay RA.

e
2.0¢

Rel:y RA released:

(Y operates relay D=,

(v) Operates relay DC.

AV]

.23 Relay DC operated:
(a) Releases relay PU (if operated).

(b) Connects battery to leads JTA, JTB
and DC (&, 4) toward the marker.

(¢) Grounds lead DC (1, 3) toward the
marker.

The marker now functiocns tc terminate
the call.

F. Intercept of Tens Digit 6 and 7 or &

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 bacsis and is furnished when
the PEX 1s equipped with only 40 lines.

2.26 Option W provides for routing tens

digit 8 calls toc the sttendznt cn an
intercept basis and is furnished when 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 CT, grcunds 1its assoclated tens
lead T- to the marker, and extends ground
over lead TO toward the marker.
2.30 Relay OT cperated:
) Locks under control of relay ON,
) Operates relay UD,
(c) Operates relays UD1 and UD4,

)

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).

Relays UD1l and UD4 operated:

(a) Connect ground to their associated units

leads Ul and U4 toward the marker.

(b) Operste relay SW.

CRCPION 1Y

1250 3
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2.32
(a)
(b)

2.33
(a)
(b)

Relay UD operated:
Locks under control of relay ON,.
Lperates relay DC.
Relay DC operated:
Releases relay PU (if operated).

Releases relay SW (if relay PU is
not operated).

(c) Stops PS & PD timing.

(d) Grounds lead DC (1,3) toward the
marker.

Connects battery to leads RCTA, RCTB
and DC (2,4) toward the marker.

(e)

2.34 The marker functions to complete the
call tc an attendant trunk on an

intercept basis, and releases the register,

G. -Restricted Station or Dial Repeating
Tle Trunk Denled Access to Code O or 9
Calls (SC 30

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.

v 2.36 At the end of the last pulse of the

tens digit 3, relay L re-operates,
slow releasing relay RA, and releasing

relay P2, Following operation is the
same as described in sections 2.28 through
2.34,
Trds T Trorz 7211
2.37 At tne end of the last pulse of the
3 ten:z digit 9, relzy L re-cperates,
. slow releasing relay RA, and operating
' relay P2. Relay P2 operated, releases
reiay Pi. 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 1s dialed. Relay TD9 operated,
operates relsy OT and extends ground over
lead TC to the risrker. Reglster action
proceeds as described for intercept of tens
digit £, 7 and & calls =5 described in
section 2F.

2.38 NOTE: Relay TLD ic not opersted
when a restricted station or a re-
stricted dial repeating tie trunk seizes
the register. :

¥
'

H., Restricted Statlon cr Disl Repeating Tie
Trunk Provided Access to Code & - Optlon
A {SC &5, SC 15)
2.39 Option X is furnished when =2 restricted
station or a restricted dial repeating

"SECTION II

Page U

tie trunks emallowed access to codes beyin-
ning witlke ®. Stations and dial repeating
tie trunlrmk¥rat are not restricted are
allowed smemwrss at all times. Option X pro-
vides a Wfth through relay TD8 operated to
operate relay TR and extends ground to the
marker over lead T8.

2.40 Relay TR locks operated and precares
a path to signal the marker over

RCTA and RCTB to establish a trunk
class call connection in place of a Jjunctor
class call connection. The units digit is
counted and registered; and the register
functions to complete to the marker.

leads

I. Toll Denied Station to Central Office or
RiIngdown Tie Trunk Call - Option V or
T provided (8C 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 oOption 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 TD9
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)

(b)
(c) Prepares a path to connect battery to
leads RCTA and RCTB to signal the
marker for establishing a trunk class call

connection.

Locks under control of relay ON.
Operates relays UD, and UDA4.

(d) Opens the paths to the marker via

leads JTA and JTR that are used to
signal the marker to establish a junctor
class call connection.

2.44 Relay UD operated locks under control
of relay ON, and operates relay DC.
Relay UDU4 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 trunx.

Z.45 Relay DC operated:

Releases relay PU (if operated).

(a)

(b)
(c)
(d)
(e)

Releasegs relay SW (if relay PU is not
operasted).

Stops PS & PD timing.

Grounds lead DC{1,3) toward the marker.

Connects battery to leads RCTA, RCTB
and DC(2,4) toward the marker,

- TCI Library www.telephonecollectors.info
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5.4 The m-rker functions to complete the
~all t« a central office trunk and
releases the register.

5,47 oOptior T providea iwo digit access
fto code ¢ trunks. With option T,
relay TD9 operates relay TR in place of
relay OTA. PRelay TR locks operated under
control of relay ON, and prepares a path
to signal the marker to establish a trunk
class call connection in place of a junctor
class call connectlion. The unitas 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 reglster.

J. Attendant Trunk Dialed (8C23)

5.48 wWhen 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 TDO operated,
operates relay TR.

2.49 Relay TR operated:

(a) Locks operated under control of relay
ON.

(b) Extends ground over lead TO toward
the marker.

(c) Operates relay OT.

(d) Prepares operating pathas for relays
UD5 and UD9.

2.50 Relay OT operated:
(a) Locks under comtrol of relay ON.
(b) Operates relays UD5 and uDg.
(c) Operates relay UD.

(d) Releases relay SW (if relay PU 1s
not operated).

ays U and UD9 operated, extend
2-51 zziugd oszr their associated leads
U5 and U9 toward the marker, and operate
relay Sw. Relay UD operated, operates
relay DC. Relay DC operated functions as
described in section 2.33 to complete to
the marker.

~» The marker functions to complete
. ~ call to an attendant trunk
(as a service appearance), and releases
the register.

K. Central Office or Ringdown Tie Trunk
TYase ol gervice (3&?5, 3C13] -
2. option J provides for nonrestricted

>3 lgcoming central office trunk calls

or incominy, ringdown tic trunk cnlls.
With this option, jncomigs eall can be

compieted to central office trunks on a
toll allowed basls and tc ringdown tile
trunks. JIncoming calls from central office
trunks or ringdown tie trunks can also be
completed to code 8 trunks. The marker
operates relay COT when establishing a dial
tone connectlon tu the central office or
ringdown tie trunk. Relay COT cperates
relay TLA. Relay TLA operates relay TLD.
Relays TLA and TLD operated provide the
above class of service.

2.54 When option J 18 not provided, central
office trunks and ringdown tie trunks
are restricted in regard to the completion
of incoming calls by the attendant. Code
9 calls are routed to intercept. Code 8
calls are completed if option X 1s provided,
or routed to intercept if option Y is pro-
vided. The reglster functions as pre-
viously described for restricted and non-
restricted stations.

2.55 Option YP prevents the transient
current generated by the battery and
ground reversal signal sent via lead T
and R to the central office trunk circuit
from causing an error in the units digit
stored in the register when the attendant
extends in incoming central office call to
a PBX astation.

L. Tens and Units Digit Register (SC1)

2.56 Register relay units TD and YD con-
sist of five dry reed relesys each
enclosed in a sealed container. Each
relay consists of an operating coil sur-
rounding two dry reed switches. One of
these switches performs the function of
holding the relay operated and the other acts
as a load contact. One side of each coil
18 wired internally to one side of its
reapective holding contact. The load con-
tact palr, one side of the holding contact,
and the winding pairs are all brought out
on individual terminals which have appear-
ances on both front and back sides of the
container. For ease of wiring, three sets
of these terminals are strapped internally.

M. Preliminary Pulses

2.57 8ince the number 1 18 not assigned

as a tens digit and since means for
eliminating single pulses due to accidental
momentary line opens must be provided, the
pulsing circuit is designed to refuse reg-
istration of the tens digit 1. Relay P24
accomplishes this task by keeping the infor-
mation ground path for relay IT open until
it operates, and by not providing the
locking ground path for relays Pl and P2
when relay RA restores to normal. Relay
P2A remaining inoperative also maintains
the dial tone output tu the calling line.

ckerron 11
P b

TCI Library www.telephonecollectors.info



CD-657h2-01 - ISSUE 14D - SECTION Ti

8. DIRECT STATION SELECTION

A. Attcendant Direct Station Selection

[5C77

3.01 wWith direct station selection, the
attendant may enter a call into the
PBX over an nttendant trunk or complete a
call into the PBX from 2 central office,
long distance, or ringdown tie trunk.

3.02 The attendsnts direct station sel-

ection keys are located at the attend-
ants console. A maximum of two consoles
may be prcvided, but at any time only one
may be in use, Relays POS1 and POS2 pre-
vent interference if the direct station
selectlon keys at the console not in use
are operated. The cordless posltion cir-
cult operates only relay POS1l or P0OS2
correspending to the console in use,

/

3.03 When the attendant depresses a direct

station selection key, ground is con-
nected to lead Hl. BRelay POS1l or P0OS2
operated completes a path between jeads
Hl and HA to signal the cordless position
circult that the attendant has operated a
direct station selection key. Ground on
lead HA results in the same function as
when the hold key at the attendants console
i1s momentarily operated to initiate a re-
quest for a dial tone connection to a cent-
ral offlce or ringdown tie trunk.

3.04 Marker relay TRCO or TRC1l operates
when an attendant trunk, ringdown
tie trunk, long distance trunk, or central
office trunk initiates a requeat for dial
tone. The marker register allotter relays
RAO-~ or RAl- determine the register to be
used for the dial tone connection, operate
relay COT, and possibly operate relays
TLA & TLD. Narker relays RG(A,B) operate
when the marker functions to establish the
dial tone commection, and with ralay TRC-
and RA-- prepares a path to operate relay
AC in the register the marker selects.
The marker completes the connection through
& link and relay L op=arates over the path
compieted by leads T and R. Relay L oper-
ated, coperates relay SR.

3.05 Relay SR operated:
{a) Operates relays Oil and AC-,

{(h) Removes ground from lead RHM toward
the make busy and busy display cir-
cuit.

(c) Extends ground over lead RHM toward
the marker,

(d) Connects resistance ground (resistor
S) to lead S toward the marker.

(e) Lights the all reglsters lamp at the
attendants console via lead ARB (1f
the other register 1s in use).

SECTION II
Page 6

3.06 * Relay ON operated:

(a) Preparcs operute and holding path
for relays PY, UD, ‘I'D-, UD-, X', RILA.
and RRLB.

(b) Opens the operatc path of the register
allotter relays in the marker by

removing battery and ground from leads

ONB and ONG, respectively.?

(c) Starts PS & PD timing.
3.07 Relay AC. opereiec:
(a) Operates relay UD via lead HAl.
(b) Operates one of the TD2 to TD8 relays.
(c) Operates one of the UDO to UDY relays.
3.08 Relay UD operated:
(a) Locks under control of relay ON.
(b) Operates relay DC.
3.09 Relay TD- and UD- operate and ground
thelr assoclated leads T- and U- to
the marker.
3.10 Relay DC operated:

(a) Locks operated under control of relays
RRLA and RRLB.

(b) Holds relay L operated over its
tertiary winding.

(¢) Connects battery to leads RCTA, RCTB
and DC(2,4) toward the marker.

(d) Grounds lead DC(1,3) to the marker.
(e) Releases relsy AC~-.

3.11 NOTE: Relays operated: COT, ON, SR,
N s POS~, L, TD- and UD-; and
posgibly TIA and TLD.

3.12 The marker functions to connect the
trunk to the called party and releases
the register.

3.13 when the attendant originates a call
vie an attendant trunk or uses an at-
tendant trunk for busy verification, the
action is as described above except that
relay AC- 1s operated when the attendant
depresses a direct stetion selection key.
Relay AC- operstes at the time the attendant
seizes tihi2 trunk and the dial tone con-
nection 18 automatically established.
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B. ﬁﬁ.@ Direct Station Sslection -

3.1 Station direct station selection

feature requires that the auxtiliary
relay circuit for direct station selsction
from stations be provided. A station ar-
r to sslect other stations by direct
station selection obtains a dial tone con-
nection in the normal manmer.

3.15 Amsn{"lopou?dpdthcwxi-

liary re con-
nect ground to one otaludl to ’thm
of leads UC to U9, and gompletes a
between leads UDl'and u%é bt
3.16 The tens digl .

opeutlng a ﬁi- twgno

~ digit dy opers 1ngutm-nh.v

3.17 Relay UD opcntn frem und supe: <

plied by zelay ON sasy
compnt-d by ludl UDL end UD2. Talmp @
cperates relay DC, and thé register fmi!-
tions to complete to the merker.

b, 8 DIGI? D

A. Sinhgle Dizit Dialing for Statioms -

‘App. Pigs. 10, 11 & 12

4.01 The rogllur m d 46 that
. stations 20, 30 +. 50, n.l T0

may be called by diuing ofily the tems

digit. Dialing the normal tens 4 t re-
sults in operating relsay 8i, and the cor-
responding TD- relay as previously des-
¢ribed,

5.02

{a) locks operated under coatrol o‘n-
lays RRLA and RRLB.

Relay TD- operated:

(b) Grounds its associated lesd T- to
the marker, _
4.03 Relay SW operated:

(a) Locks under control of relays ON
and PU (if operated).

(b) Releases relay(s) P-.
(c) Opsrates relay STR.
{d) Starts the timer.

4.04 After a delayed time, the timer ex-
tends ground over lead SD-, operating

relay SD.

4.05 Relay SD operated:

{(a) Locks under control of relay ON.
(b) Opemates relay UDO_ '

TCI Library www.telephonecollectors.info

(c) Operates relay UD.

4.06 Rslay UDO operated, locks under

cantrol of relay ON, and extends .
ground over lead UO toward the marker.
Relay UD operated, locks under control of
relday ON, and operates relay DC.

4.07

(a) Holds relay L operated over its
tertiary winding.

(b) Cunnects battery to leads RCTA, RCTB
and DC(2,4) t.«iud the marker.

{c) Grounds lead Dc(1,3) to the marker.
(d) Releases relay PU {if operated).

(e) Releases relay SW (i
operated).

(f) Stops PS & FD timing (i:

Relay DC operated:

P i8 not

I 5W is opera!

4.08 NOTR: erated: L, SR, O
?% 35' 8D, UD, UDO and’
DC; and ponibbmué TLD.

4.09 The marker functions to complets the
call and releases the register.

APP. F ZC 'ION (MD)
§.10 The register muy bc. arrsnged so that
stations 20, 30, M, 50, 6O and 70

may be called by dielins unly the tens
digit. Dialing the normal Luns digit
results in the corresponding TD- relay oper
ating as previously dezcribed. Relay TD=-
locks opsrated and connects ground via
isolating diode 8D- 'tc relay SD. Reluy 8D
does not operate since transistor T is nct
conducting.

4,11 Transistor T is a PHPN transistor

that requires a current of a specifie
amount in the base for turn on. Transistor
T 18 off sinee zener diode Z i3 prevented
from condusting due to the negative bias
supplied by resistor RB and relsy STR nor-
mal. HNepgative battery supplied through
reslstor RB holds cepaciter 7 ~=hsried Lo
full battery voltage.

4,12 The release of relay RA at the end
of the tens digit ceuses the register
to function to operate relay STR. Kelay
STR removes negative battery frum resistor
RB. The voltage across capacitor C
descreases as the capacitor discharges
through resistor RE and potentiometer R.
Zener diode Z starts to conduct when
the difference between battery voltage
and capacitor voltage exceeds the break-
down voltage of the zener dicde.

4.13 The base potential starts to rise.
Resistor RC drains off a fixed amount

of current and thereby sets the minimum

amount of current required to turn on
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transiczter T over the rsnge of base turn
on currents encountered in this type of
transistor. The base becomes forward-
biased turning on transistor T which oper-
. ates relay 8D.

4.14 The dirfe:ence in time between the
operation of relay STR and the oper-
ation of relay SD may be adjusted to
3 seconds using pctentiometer R. Capacitor
C remains charged to full battery vgltage
during the idle state so that it 1l re-
main properly formed. Resistor RF limits
the current through diode Z and transistor
T to a sale valug wvhen battery is applied
to the single digit dialing timing and
control circuit.

i

4.15 Relay SD cperates relay UDO and relay
i 'D. Pelay 'JD operates relsy DC,

.and the ragister functions to complete to
the marker. Relay DC reconnects battery to
resistor RE. Relay SD remains coperated
since the bsttery is insufficient to

cause transistor T to cease conducting.
Relay SD remeins operated until relsy TD-
releases removing the operating ground.

The early make-break relay contacts in
series with the winding of relay 8D are

" for tnt’ purposes.

4 —B. 5135143 Diﬁt Dialing 8 for Long Dis- -
ance -
4.16 Option ZX provides access to the
long duuncc opsrator by dialing
the li.n.lo digit 2. Relay TD8 operated °
connects ground to the timer (App. Pig. 10 &
u ucﬂ.or connects to relay SD
__ (ppo. 5 used). 'ter a delayed time
S—-relay SD operates in the same manner as
occurs-for single digit dialing for stations.

4.17 Relay SD operated:
(a) Operates relay OT.

(b) Connects ground to the marker via

(c) Removes the grourid that had been
applied to the marker via 1ead T6,

;
i

b (d) Operates relay UDN.

(e) Prevents the operation of other UD-
relays by openg:g the operate paths

provided when relay OT operates.

(f) Extends the LD leads from central
office trunks 8 and 9 to the urkcr.

(g) With option XT, extends the LD leads

from central office trunks 6 and 7
to the marker.
{h) Operates relay UD.
4.18 Relay UD operstes relay DC, and the

register functions to complete to

SECTION II
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thc marker. The marker estadlishe- a
connection to une of the trunks in the
group 6, 7, 8 and 9. Trunks 6, 7, 3 and 9
are connectcd to a toll snbs*riber line
circuit. They are removed from the  2g-
ular hunting arrangement used for one or
two digit code 9 dlaling and are placed
in their own hunting group. The trunxs
are arranged so that the only access to
them is by dialing 8.

. OPERATION "SOUCH-TORE" CALLING

A. Types A3 Receiver

5.01 Options YJ and YL provide a TOUCH-

TONE calling translation circuit to
arrange the register for use with a type
A3 TOUCH-TONE calling receiving circuit.

5.02 The station or attend :nt obul.ns

dial tone in the usual manner when
making a TOUCH-TOME call. To place the
call, the pushbuttons are depressed in a
sequence corresponding to the digits of
the callad number. Depressing the button
causes a two frequency tons to be generated
vi{hin the station set or attendants con-
sole.

5.03 The receiving circuit responds to
the TOUCH-TOME signals by operating
relay STRl and delivers output signals via _ -
tho digital leads, one lead for each of
the signaling frequencies. The output
Lﬂsllmorthcnmlintmutom
and one of the relays in the
Hl to B relay group.
5.04 Relays L- and H- operated complete -~
;& path tu operate one of ths &l —
'l'D- relayl. Relay TD- locks operated and
ts ground to the corresponding T-
-lu 0 provide the marker with tens digit
information.

5.05 Relay STR1 operates relay KRA. Relay
KRA operates relay P2A. Relay P2A
locks operated under control of relay ON,
opens the path supplying dial tone, and
prepares the operate path for relay SW.

5.06 Releasing the pushbutton causes the
receiving circuit to release relays

STR1, L-, and H-. Relay STR]1 releases
relay KRA. Relay KRA releasing operates
relay SW. Relay SW operates relay STR.

Relay STR locks under cantrol of relay ON,

prepares an operate path for relay UD,

and prepares the operute paths of the ten )
UD- relays. e

5.07 Depressing the pushbutton corresponding
to the second digit of the called

stations code causes the receiving circuit

to again aperate relay STR1l and one relay

in bdoth the L1 to L4 relay group and the

Hl to H3 relay group. Relays L- and H-

complete a path to operate one of the ten

h\ ; } TCI Library www.telephonecollectors.info < -



., ‘“”Q

LN

CD-65742-01 - ISSUE 14D - SECTION II

UD- reizys. Relay UD- locks operated and
connects ground to the correspending U-
lezd to provide the marker with units digit
informztion.

5.05 Relay STR1 operates relay KRA. Relay

KRA cperates relay UD and cpens the
orerate 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
STR1, L-, and H-. Relay STR1 releases re-
lay KRA. Relay KRA releasing operates
relay DC. The register functions to com-
plete to the marker.

B. Type Cl Receiver

5.10 9Sption @ provides a connector to

arrange the register for use with
a tyre Cl1 TOCUCH-TONE calling receiving
circuit.

5.7 - Register circuit action is the same
as described for operaticn 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

4. vplal Completicn

(G2

.21 Relay DC operates indicating that
the register 1s ready to transmit
its stcered information to the marker.

6.C2 Relay DC operated:

(a) Locks under control of relay RRIA,
RRLB and BY normal, and relay ON
cperated.

(b) Holds relay L operated through its
tertiary winding.

(c) Connects battery and ground to leads

DC(2,4) and DC(1,3), 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
the marker in terminating the call.

(e) Connects resistor H acrecss leads T

and R. This 1s required by the junc-
tor in the establishment of Junctor class
calls.

(f') Releases relay AC- (if operated).
{g) Releases relay SW (if relay PU is not

operated) or, releases relay PU which
in turn releases relay SW. This prepares

the repister for dial completion time-out.

(h) Prevents operating relay OT and con-
necting ground to marker lead TO
should dial completion time-out cccur.

(1) Prepares to operate relays RRLA and
RRLE should dial completicn occur.

(j) Completes a path between leads RT and
RT1 to the alarm, transfer and test
circuit.

B. Transfer of Registered Digits and

Class Infcrmatlcn

6.03 Relay DC operated signals the marker

that the register 1s requesting ser-
vice. The marker when ready to function
with the register connects to the register
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 2 station to a
station or from a code 8 tie trunk to a
station. Thls is indicated to the marker
by a battery signal on leads JT- when re-
lays COT, OT, TR, and TMO are nocrmal.

6.05 A trunk class of call exists for all

other types of calls. This is in-
dicated to the marker by a battery signal
on leads RCT when relays COT, T, and TR
are operated alone or in combination.

6.06 Relay COT is operated when. the call
originates in a central office trunk
or ringdown tie trunk. .

6.07 Relay COT operated:
(a) Locks under contrcl of relay ON.

(b) Operstes relsy TLA, when option J

is provided, to store in the register
the -information central office trunks
and ringdown tie trunks are not restricted

(c) Signals the marker that a trunk class
of call exists. . :

(d) Prepares a path to operate marker
relays CQT— via leads CT~.

(e) Prepares an operating path for relay
RV. : -

() Preparﬁs an operating path for relay
TT. ‘

(g) Compleées a path between rarke

r p .
leads PCG and CPC t¢ opsrste crizin-
ating peg count traffic registers.

(h) Prevents relay DC from connecting
resistor H ecross leads T and R.

6.08 The marker opecrazes relay RV when it
is processing the call stored in the
rcgister.  Relay RV operated connects bat-

SECrion LI
Peqe 9

TCI Library www.telephonecollectors.info

 at

St ety e =+



“tery through resis

CD-65742-01 - ISSUE 14D - SECTION Il

Lor ' Lo lead 1 and
ground thraowh transformer ™ to lead R,
This batiery and pround reversal on leads
R and T 1s o signal to the trunk thot the
marker 1s engaged in terminating the call
that the trunk originated. .

6.09 Battery 1s supplied through resistor
T in place cf the winding of relay

'L to insure that transient currents gener-

ated by the reversal will not release and
reoperate relay L causing an error in the
di~it stored.

When 2 central office trunk or ring-
down tie trunk dials a trunk code,
relay TR cperates relay TT.

5.10

5.11 Relay TT operated:
(a) Locks under control of relay ON.

(b) Signals the marker via leads TR- to
cause the marker to operate the pad
control relays in the originating ring-
down tle trunk, the terminmating ringdown
tie trunk, or in both ringdown tie trunks.

(c) Signals the marker vis leads TR- to

cause the marker to extend the sig-
nal tc the criginating central office
trunk or the originating ringdown tie
trunk.

(d) Completes a path detween marker leads
PCG and TPC to operate originating
peg ccunt traffic registers.

6.12 Incoming calls originating in code 8
tle trunks cause the marker to oper-
ate relay TT.

C. Register Returns Busy Tone To Calling

6.1%

Line ggg 20)

c9lling station or dial re-
tie trunk dials s busy line,

Jhen s
"-';t*ﬁ

_ the msrker routez the c2ll to the buay

tcne trunk tn supply busy toné to the calling
line. If the busy tone trunk is engaged
when the marker finds the called line busy,
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 ON.

(b) Supplies busy tone to the calling
station or trunk through trsns-
former TN.

(c) Releases relay DC which places relay
L under control of the calling line.

(d) Opens the marker leads RR- to prevent

releasing the register when the
marker releases.

TION II
Tage 30

((') Proprores
R}\"J’ IND
Ir time-cut’

operating:
gl tow Lhe
oeecurs.

prrbhe
ropin

Vor rotay e
ter Lo releane

(f) Opens marker lead DCI or DC3 Lo pre-
vent the register from seizin:- thc
marker if time-out occurs.

6.15 The register releases when the
calling station disconnects or when
time-out occurs, whichever occurs firazar.

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- releases relay SR.

7.02 Relay SR released:
" (a) Releases relay ON.

(b) Removes the 100 ohm ground from lead

S, releasing the calling line hold
magnet or causing the originating cir-
cuit to release.

(c) Removes 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.

Opens the operate path for felay Pl.

(f)
7.03 Relay ON released restores the reg-
ister to normal, removes dial tone,
and provides a signal via leads ONG and
ONB that is used by the marker as it
allocates calls to the two registers.

B. Normal Release : o -

7.04 The ﬁazker opefaies relays. RRIA and
RRLB when 1t has completed ‘its
function of terminating the call.

Relay RRLA or RRLB operated-'

7.05
(a) Locks under control of relay ON and
the marker. .
(b) Releases relays DC, TD- and?UD-,
(c) Opens the relay L operate puth ovarf”
leads T snd R. _’
7.06 Relay DC releases relay'ﬁ ﬁeiéy L

releases relay SR. Relay SR releases
relay ON and both register'hold magnets .
in the marker. Relay ON released restorés
the register to normal and sends a signsl
that is used by the marker as it ‘allocates
calls to the two registers.

TCI Library www.telephonecollectors.i nfo
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7.07 Relays RRLA and RRLB release when
both relay ON and the crosspoints in
the marker release,

C. Time-Out Release

7.08 The marker operates relays RRLA and

RRLB when it completes its function
of terminating the call to an attendant
trunk after register permanent signal or
partial dial time-out occurs. Relays RRIA
and RRLB lock under control of relay ON
and the marker, release relay T™O, and
release relay L. Jurther register action
is as described under normal release.

7.09 Relay TMO operates if the marker after
being seized by the register completes
its functions and fails to release the reg-
ister or if the register is supplying busy
tone to the calling line and the calling
line does not disconnect. Reley TMO oper-
ates RRLA and RRLB. Further register .
action is as descridbed under normal release.

8. REGISTER TIME-OUT (SC 10, SC 11, SC 24,

‘A, General

8.01 To be sure that the register will
not be permanently engaged by a re-
ceiver off-hook or by incomplete dialing,
a timing circuit operates on every register
seizure to insure that suitable terminating
action occurs to release it within a nom-
inal period of time. This timing circuit
consists of relays PU and TMO, which oper-
ate from timed pulses originating in the
power plant.

8.02  The power plant furnishes two timing
pulses, T and PU, which are of 1/4

second duration and are separated in time

by approximately 1/5 second, each of which

has cyclic rate of one pulse every 8 seconds.

Sequence Chart SC-25 diagrams this grounded

timing pulse action.

8.03 Because of the pulse stagger, two
timing extremes are possible., The

first condition, for minimum time-out,

occurs when the PU pulse coincides with

the seizure of the register. The PU

pulse duration is *ang enough for the

slow operate relay PU to function. Relay

PU prepares the operate path for relay T™MO.

Eight seconds later, the T™™ pulse occurs,

operating relay TMO.

B.04 The second condition, for maximum

time-out, occurs when the tall end
of the PU pulse is Jjust passing as the
reglster is scized. Under these conditions
the register has to walt approximotely 7.5
seconds before the next PU pulse arrives.
When the PU pulse does arrive, relay PU
operates preparing the operate path for
relay T™O. Eight seconds later the ™
pulse occurs, operating relay ™O. The
time-out extremes are approximately 8.0
and 5. sceonds.

B. Permanent S;gggl 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 of relay ON and prepares the
operate path for relay ™O. The ground
pulse over lead TM operates relay THO.

8.06

(8) Locks under control of relay ON.

Relay TMO operated:

(b) Operates relay OT and cornects
ground to the rerrer vis lesd TC.

(c) Operates rélay Url.

(d) Prevents relay UD from operating
when relay OT operates.

(e) Connects resistor H across leads T
and R to insure the operation of
attendant trunk relay A.

(£) Signals the marker viu leads DC-
that the register is requesting
service.

8.07 The marker routes the call to the
attendant as sn intercept call.

C. Partial Dial Time-Out

8.08 The first disled digit of a directing
code is registered ty the operation

of a TD- relay. If the seccnd digit is

not dialed, relay T™MO operates &nd functions

as described for permanent signal time-out.

Relay T™MO also relesases any ¢perated TD-

or UD- relays and opens the ncrmal grcund

supply for the marker T- leads to insure

the only leads grounded are lesds TO and

uo. ' :

8.09 The marker routes the call to the
attendant as an intercept call.

D. Time-Out After Dial Completitn

§.10 If the marker falls to release the

register after being called to com-
plete a call, or if the calling line does
not disconnect when receliving busy tone
from the register, the register times it-
self out and releases.

8.11 If relay PU is operated at the end

of the last digit dialed, relay SW
is locked operated under control of relay
PU. Relay DC operates to call in the
marker. Relay DC releases relay PU. Re~
lay PU releagses relay SW. Relsy SW pre-
parcs the operate path for relay P, thus
starting another cumplete timing cycle
for the PU and ™O relay combinaticn.

P

8.12 The ground pulse on lead PU operates:

relay PU. Relay PU locks under con-
trol of relay ON and prepares the operat§ ’

. SECTIOH II
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The grcund pulse over
lead TM operates relay T™O. Relay T™™MO oper-
ates relays RRLA and RRLB. Relays RRLA

and RRLB cause the register to restore to
normal.

9. REGISTER TESTING
Yo

s number 310 plug of the test cord
iz ‘nserted into Jjack TST when the
reglster 1: toc ve tested. The action oper-
ates relay KT, cpens the tip and ring
towards the marker, and closes the tip and
ring toward the register through to the

test ccrd.

path for relay T™MO.

.01

9.0z
(a)

Relay RT operated:

Prevents marker hcld magnets THM-8
and THM-9 from operating.

(b) Prevents relay DC from holding

relay L operated.

(c) Prepares a path to 1light the ARB lamp'
st the attendant position when the

other register is in use,

(a)
(e) Lights lamps TR in the cordless posi-
tion 2ircuit and alarm circuit to
indizate thst there 13 an off normal con-

dition in the PEX.

Lights lamp RT.

(f) Prevents marker seizure by opening
the ground to lead DC1 or DC3.

(g) Makes the register busy tc the marker
by opening lead ONG ground.

9.03 Cauticn: When testing the 293A (TD-
or UD-) relays, avoid the use of

any testing equipment which might permit

currents over 0.5 ampere to pass through -~

SECTION II
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the reeds. Do not use headsets with Tow
resistance receivers, such as the 56-uhm
528 receiver or the 1011G hand set, un-
less a 1000-ohm resistor 1s put in series
with the unit. Such a resistor has been
made available in SD-66796-01, the alarm,
transfer, and test circuit, as the RB
resistor (terminal HRB) located on slide
6 of the PBX. When using a lamp es the
testing device, take particular care the-
tungsten filament lamps are not useas.

FUNCTION OF m BUSY AND BUSY DIS-

10.

A. Register key Nbrlal

10.01 With the register key (REG- key)

normal in the make busy and busy
display circuit, the register busy lamp
(REG- lamp) will light when the marker oper-
ates relay SR in the dial pulse register
circuit.  This indicates that the register
has been made busy by the marker through
normal operations.

B. Register Hade Busx

10.02 1If 1t 1s desired to make a register
busy to the marker, key REG- in

the make busy and busy display circuit

is operated. Key REG- operated, operates

register relay RT. Relay RT operated

mekes the register busy to mayier

by removing ground from leads OMG unﬁ

RAM 1in the register circult.

10.03 Removing the ground from lend

RHM lights lamp REG- in the
make busy and busy display circuit, in-
dicating that the register has been made
busy. Removing the ground from lead
ONG prevents the operation of register
allotter relays (RA-) in the marker cir-
cult thereby prevent the use of the
register by the marker. .
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SECTION III - REFERENCE DATA

1. WORKING LIMITS

1.01 Maximum External Loop Resistance -
2000 ohms.

1.02. Voltage Limits

Voltage Minimum Maximum
-48 -5 -52
2. FUNCTIONAL DESIGNATIONS
2.01 Relays
Designation Meaning

AC(0,1) Attendant Connector
BY Busy
COoT Central Office Terminating
o Dial Completion
H1-d3 High Tone
TEL Register Advance
L Line
Li-Lh Low Tone
01 Off-Normal
oT . Only Tens
OTA. Only Tens Auxiliary
P1-P5 Pulse Counter
A Pulse Counter Auxiliary
POS (1, 2) Position
PU Pick Up
RA Reglister Advance
RRL (A,B) Register Release
RT Register Test
RV Reversing
SD Single Digit
SR Supervisory
STR Steering
STR1 Translator Steering
SwW Switching
TD (0-9) Tens Digit Register
TLA Toll Allowed
TLD Toll Denied
T™O Time-Out
TR Two-Diglit Trunk
TT Trunk Terminating
D Units Digit
T (2-9) Units Digit Reglster

3. FCUCTIONS

3.01 iake itself busy either with the reg-
ister engaged on a service call, or

with the register under test, by means of

w »lug in the test jack.

% (2  Pigpe ansl then generate a units digit
9 wien sinpgle digit dialing is re-

o iold the replster work and memory
nold magnets in the marker under
corntrcl of a slow release supervisory
reizy when the marker releases.

2,04 Register originating class of ser-
vice and/or class of call when seized
by the marker. 'This 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
dlal pulses.

3.06 Disconnect dial tone sfter the second
pulse of the tens digit has been
received.

3.07 Count the number of pulses in each
digit.

3.08 Register the unlts digit count on
a group of 10 tens register relays
on a 1 out of 10 basis.

3.09 Reglster 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 1s to
be received cn calls to the attendant.

3.11 Recognize that cne cr two digits are

to be received on calls tc a central
office or ringdown tie trunk depending upon
the option prcvided.

3.12 Engage the marker after the units

digit has been diuled or after a
single digit central coffice or attendant
code has been disled.

3.13 Hold the register after dial comple-

tlon 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 normsl.

3.17 Measure time, & seccnds nowminal,

while waiting for the tw. alglits
to be dialed. If the digits =zrs not
dialed, or are only partially dizied,
when the register times out, the line is
connected to intercept.

3.1 Measure the time between dial com-

pletion and reclcace of the register,
8 scconds nominal. I the register does
not relcase in Lhis time due to release
ground csignals from the marker, the reg-
ister releases itself and is reallotted
for subsequent usage.

3.19 Route unequipped number ccdes to
intercept.
. SECTION TIT
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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 1s required.

3.23 Tc provide for a busy indicaticn
tc the rzke 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 wWhen this circuit is listed on a key-
sheet, the connecting information
thereon 1s to be followed.

(a) Line, Link and Marker Circuit -
SD-65T41-01. )

(b) PBX Cabling Diagram - SD-65746-01.

(c) Two-Way Trunk Circult to Central
Office - SD-65752-01.

(d) Cordless Position Circuit -
SD-65757-01.

(e) Auxiliary Relay Circuit for Direct
Station Selection by Statlions -

SD-65942-01.

(£) Alarm, Transfer, and Test Circuilt -
SD-66796-01.

(g) TOUCH-TONE Calling Recelving Cir-
cult - Type Cl - SD-67027-01.

(h) Power Supply Circuit - SD-81326-01.
(1) Power Supply Circuit - SD-81600-01.
(J) Signaling Circuit - Tone Generator

for PBX TOUCH-TONE Calling -
SD-81719-01.

(k) TOUCH-TONE Calling Recelving Circuit-
Type A2 - SD-95287-01.

(¢) TOUCH-TONE Calling Receilving Circuit-
Type A3 - SD-9814E-01.

(n) Relay Lelay Timer Circuit -
SD-99361-01.

5. MANUFACTURING TEST REQUIREMENTS

5.01 The dlal pulse reglster shall be
capable of performing all the ser-
vice functions specified In this circuit

SECTION III
Page 2
2 Pages
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description and meeting all the requirements
of the Circuit Requirements 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 features of
the regilster circuit under test shall
be checked using the pulsing and locp
conditions covered in Note 301 on the
drawlng. Two dlgits, a digit of less
than five pulses (preferably a 2 or 3)
followed by a diglt of more than five
pulses (preferably a 9 or 0), shall be
dialed under each condition and all digits
dlaled shall be correctly reglstered.

(d) The test circult shall provide an
interdigital interval of 183 %13

msec for the pulsing conditions of Fig. 1C.

For other pulsing conditions thils 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. TAKING 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: Make sure that the register is not
in use before inserting the No. 258

plug.

6.02 When the make busy and busy display

circult 1is 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 1it in the.
make busy and busy display circult before
operating key REG.,
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SECTION IV - REASQNS FOR REISSUE
B. Changes in Apparatus

B.1 Added

Diode L, LU6F, option XO, App. Pig. 3
Relay ﬁc(o,l), AJ202, option XP, App.
Flg.
Relay SD, AJ83, App: . 10
Dicde SD, 458A, App. Fif. 10
Capacitors SDO & 8D1, 535EA, App.
Fig. 11 '
Connector J2, 910A, App. 71%. 11
Resistors SDO & SD1, 2Z1A, App.
Flg. 11 s
Time Delay Unit T, ED-99585-( ),
App. Mg. 12 s
Diodes 8T+, USBA, App. Pig. 13
R;iay gTA, 1/2AK30, Option XW, App.
g.-

B.2 Removed

Relay AC, AJ202, option ZB, App.
Fig. 2
Relay SD, AJ83, App. Pig. 5
Capacitor C, Ki-l 105, option YA,
App. Flg. 5
Capacitor T, KS-16742, L1, App. Fig. §
Diode SDA, L46F, option YW, App. Pig. 5
Diode Z, LUEN, Optiom YW, App. Fig. 5
Potentiometer R, K8-13790, L30,
App. Flg. 5
.Registor RB, 146C, App. Pig. 5
"Resistors RC & RE, 145C, App. Fig. 5
Resistor RF, KS-13490,L1, option YN,
App. Flg. 5
Transistor T, 2TA, App. Fig. 6
Biodes SD-, Lu6F, optian YY, App. Pig.7

B.3 Suptraeded . pupsrssded By

Relay KRA AF16, Relay KRA, AF20,
Option ZB, App.Fig.2 gftiog XP, App.
80

Relay RT,}AK7,
Option XM, App.
rMg. 2 ¢

Relay TLD, §AKT7,
Option XM, App.
Flg. 2

Relay 8V, }AKS,
Option XM, App.

Melay AT, AMH3,
Option XL, App.Pig.2

Relay TLD, AFSZ2,
Option XL, App.Fig.?

Relay 8W, AFlld4,

Fig. 3
Relay UD, AFS7, Relay UD, jAK6,
Option X1, App.Pig.3 giptiog XN, App.
sl

Capacitor LW, 542G,
Option XN,App.Pig.l

Capacitor 1IN,
705G,0ption XY
App. rig. D

C. Changes in Circuit Requirements Ot "
an oge (augse x a8 p=- "
paratus

C.1 On sheet PR, Test Notc 4 is added.
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D.1 Option XI,is designated and rated
Manufacture Discontinued. Option XM
is. sdded and rated Stendard to show recoding
of relays RT, TLD, & & UD oaja gqgost
reduction basis. - ‘
D.2 Relay L temds to profuce oscillating
' transients and split palses when com-
binsd with 24V4 repeatars. tion AN
i# designated and rated Standard. tion
X0 is added and rated Btanderd. Option X0
adds diole L {uug;f + 3) in series with
the primary (10~ {2 winding of relay L to
prevent pulse spliiting when the dial
gvdn reginter: givouit is Veimg used with
YYL repsptersyi.. it L ¢ Lo L -

D.3 Option ZBids:retsd Msnufecture Dise
continusd, Option AP 1s sided and
rated Standard t¢ show recoding <f relsy
KRA from AF16 to AFz0. OCptlern #F &l1353
transfers relay ACe from App. Plg. z te
App. Pig. 4 is places all the attend-
ant direct station selectian relays in
one App. Fig. inastead of two App. PFigs.

D.4 Option XQ is designated and rated
Manufacture Discontinued. Option

XR is added and rated Standard to prevent

a buzzing condition ¢f relay TR when the

register circuit is strapped for twou

digit code 9 operation (option T provided).

Option XR insures that the lock path of the

TR relay on two digit code 9 operation 1is

prssent defore the Operats path i1s removed.

D.5 Options XK, YA, YN, YW, YY, ZC, Z8,
and App. rigs. 8, s 7 are rated

Manufacture Discontinued. tion X8, XT,
and ‘App. Figs. 10, 11, 12 & 13 are added
and rated Standard. Option XU is added
and rated Manufacture Discontinued. App.
Pig. 10, 11 & 12 replace App. Pig. 5 & 6.
App. Fig. 13 replaces App. Fig. 7.

Option X8 is provided when only.cne of the
tens group is srranged for single digit
dialing. If more than one of tens group
is arranged for single digit dialing, App.
Fig. 13 must be provided, App. Pig. 13
adds ST- Giodes (type h58A2. Option XT
provides single digit dieling for central
office trunk units 6 & 7.

D.6 A misdirscted call condition exists
when the PRX is arranged for single

digit B & 9. The call may be routed to

the attendant on an intercept basis under

-an sll-trunks-busy condition.

Option XV 1s deaignated and rated Manu-
facture Discontinued. Option XW is sdded
and rated Standard. Option XX 1s design-
ated and rated Standard. Option XW adds

a new relay OTA(4AK30) and associated
wiring to prevent the call from. being
routed to the attendant and 1s returned
busy tone under an all-trunks-busy condi-
tion. Option XX mugt bo specifled whers TI

SERTION TV
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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 The pigtail leads of capacitor LW(542G)

tend to break during shipment of 756A
PBX system. Vibrations occuring during
shipment causes the mass of capacitor to
bend the pigtall leads to the point of
fatigue. Option ZN is rated Manufacture
Discontinued. Option XY is added and rated
Standard to recode capacitor LW from 5420
to 705G, thus eliminating lead breakage
during shipment of 756A PBX system.

D.8 On sheet D1, under Circuit Note 104,
option XK is added under the Standard
column tc correct a drafting error.

D.9 On sheet D1, under Circult Note 102,
option XX is added.

BELL TELEPHONE LABORATORIES, INCORPORATED

(WECo 5120HW~SHA~-RHP)
DEPT 5337-RVL

SECTION IV
Page 2
2 Pages

D.10 On sheet D1, Circuit Note 106 is
rated Manufacture Discontinued; and

Circuit Notes 119, 120, 121 & 122 are

added. On sheet D2, Information Nates

302 & 303 are rated Manufacture Discon-

tinued; and 304 & 305 are added and

rated Standard. :

D.11 Sheet Gl is added to show CAD .Fig.
for Miscellaneous Terminal Stiip.

D.12 8heet Gl is added tovshov CAD 1
for App. Flgs. 1, 2, 3 & 10.

D.13 Circuit Notes 101, 102 & 104; App.
Figs; SQquzncc-Chcrts, circuit
Requirements Table; Sheet Apparatus, lead &
Option Indices have been chanzed to reflect

the added options.

TCI Library www.telephonecollectors.info
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CIRCUIT DESCRIPTION CO-65744-01

ISSUE 1
APPENDIX 1D
DWG ISSUE 2D
PBX SYSTEMS
NO, 756A

TRAFFIC REGISTER CIRCUIT
FOR INTERNAL TRAFFIC
AND TROUBLE REGISTERS
- CHANGES

A. Changed and Added Functlons

A.1 External traffic reglsters may be
provided on an optional basls in a

cabinet located near the PBX attendant.

When used in conjunctlion with ten externsl

traffic registers, the six internal regls-

ters may be used to record the same data

or additlonal data or they may be temporarily

removed from the clrcuit.

D. Description of Changes

D.1 On sheet 1, the sheet 1ndex is changed
to show revised FS headings.

D.2 On sheet 1, Circuit Note 102 1is
corrected to indicate one App. Fig, 1
per PBX.

D.3 On sheet 1, supporting information 1s
added for external traffic registers.

D.4 On sheet 1, the title of the circuit
is changed to aid sub-tlitle "For
Internal Traffic and Trouble Registers" to
distingulish from external traffic and

trouble registers.

D.5 On sheet 2, titles of FS1 and FS2 are
changed to differentiate traffic and

trouble reglsters and cross-connections

added along with explanatory sheet note 2,

D.6 On sheet 2, Apr. Flg. 1 1s corrected to

indicate six message registers designated
REG1-6 with sheet note 1 added to clarify use
of Internal and external traffic registers,

F. Changes Iin CD Sections

F.1 Under GENERAL DESCRIPTICN, SECTION I,
raragrach 3.1, change first sentence to
read: A maximum of four nternasl and four
externsl message registerc may bte connected
as trnuble yeg count reglisters to record the
number of times that troubles cause abnormal
behavior of the marker,"” '

F.2 Under CONNECTING CIRCUITS, SECTION IIT,
Part 4, add:

4,2 Traffic Reglster Circult for Externa’

b . Traffic and Trcuble Registers - 8D-5E010-01,

BELL TELEPHONE LABORATCRIES, INCORPORATED

(WECo 7760HW-RHB-JGW)
DEPT 5337-RAV
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CIRCUIT DESCRIPTION CP‘::::"{
TELEGRAPH, SIGNALING AND Ovg. Tegus 1
SPECIAL SYSTEMS DEVELOPNENT DEPARTMENT .

PAX SYSIEMS g
N0, 786A
TRAPFIC AND TROUBLE REGISTER CINCUIT

SECTION I - GENEAAL DESCRIPTION other calls ars waiting. The TUPC register
records the number of timas that the macker
1. TRAFFIC OVERFLOW REGISTERS chacks these time-out oircuits. ERach of
the trouble registers is advanced oicey sash
1.1 Thie eircuit provides means to regia~ time that the marker checks its sime-ewt
tar she number of salls which over- oirouits. Therefore, the Aumbes of
flow from an "all busy" eondition on dial second trials, no connections, and trouble
pulse registers, links, busy tons xrunk. ‘ ,.;“r. experienged is 26d ) ,
junators and trunk eodes 8, ) and 0. - tracting the reading thy 208 ‘el
overflow register may be provided fer sigh . from eadh of the yeldings of the #™9¢;
group of dial pulse vegisters, 1inks, -~ = NCPC and PRPC registers, :Mu regliters
junctors and trunk. PFor example, whan are controlled by the markex. =~
a oall requires a junetor and all jusetbss : : 2 P
are busy, the junctor overflow register SRCTION II - on
JOr will be operatad. The operation of
these registers is ocontrolled by the marxker. 1. OVERFLOW KRGISTERS
2. TRAFFIC PBG COUNT ARGISTERS s 1.1 Regisser Owerflow :
2.1 Nepns ake. alee.provided by this qir-"" Whan & #ta 1ing
. i’*‘".gﬁutm unber of odlld .. origingies & call & RN s
handiod by the jundlors, h\uytm gt LBYS ) 31, o T2, 73, = I K ] e
trunk and the 8, 9 and 0 trunk gn#ia T7 and &l dial pulse mut‘g‘gﬁ“'ﬁ,
The terminating peg count TPCE, TPCH afid ground is connected from the and TRBO - ,
TPCO registers are operated each time a relays, which operate from tha Th= or 7=
call is terminated from the PBX to the relays, through coantacts of the marke
assosiated trunk group. The originating ARSA and APSS relays %o lead MOF, This
peq count OPC registar is operated on each ground operites vegister MOP. S
call o::za.mnd by station lines on the PBX, :
The terminating peg count TPC- registar ia 1.2 tink Owerflow
operated on each call terminated to the PBX '
from trunks. . The zation of these regis- When & call requires a link and
ters is controllied the marker axeept | all 145ks are busy, marker telays ALBA-
for the OPCH and OPCY) registers whieh 7 and ALED operats. Ground from .
are oontrolled by the marker and the dial ALB~ relays is connected %0 ths LOF lsad
pulse register. and opsrates register LOF, »
3. TROUBLE PEG COUNT REGISTERS 1.1 Busy Tone Overflow
3.1 rour trouble pey oount reigstexs are Whan a call is routed to she busy
provided to resord the nwgor o tons trunk ahd the busy tome ¥Fumk 48
times that troubles cause abnormal behavior already busy, sarker relays SVA amd .::
of ths marker: These registers ares . will operatad. Oround from gengacts of Wa.
(1) matker seoond Srial peg oount regifter BY- relays Khro oonsa of ¥ » R
8TPC, (2) murker ndo connection pey COUAL PICA and PICB relays is M Medd to :
register MCPC, (3) marker troubls releass PTOF operating the MTOP registar.
peg sount register TRPC, and (4) marker .
time out peg count segister ¢, Ifa 1.4 Junetor Overflow
marker cannot complets a call on a first
«rial because of trouble, a second trial When a call requires a junator and

1. ~omatically made. If the markeX 6MAe °  all junttors are busy, the warkey DYA and

not ¢, S.° the call on the second trial BYD reliys opuyats. Oround frem coOBREOSE
it is automatically relaased from this Blil of the Y- relays th cofiants of $he
and allowed to proceed to other calls befese marier TPAA and JTBA Ye x

returning to this call. After a call hars . lead JOF operating regis .

besn served and no other calls are waiting, :

the marker automatically chesks its time- 1.9 Trunk Group Overfloew

out irouits that control the sscond trials

and tcoubls releasing. These dlircuits will Whisn & call is directed %o a truak

again be checked following any eall which group and all trunks ia m.x” are
and no busy, marker relays BYA and aperats,

is terminated to the Busy Tone ‘mm

o

LN

FEUNNY

Page 1
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CD-65744-TSSUE 1 - SECTIONS II AND IIX

Ground from contacts of the BY- relays
through contacts of marker relays TDBS8,
TKB9 or TKBO is connected to lead OF8, OF9
or OF0 respectively. This ground operates
register OF8, OF9 or OF0. If more than one
trunk group is desianated by tens digit 8,
all overflows from all groups designated 8
will be recorded on reigster OF8.

2. PEG COUNT REGISTERS
2.1 Junctor Peg Count

when a call requires a junctor, the
marker JTAA and JTBA relays operate. These
relays connect ground to lead JPC to opar-
ate register JPC. This register records
all calls for which a junctor is required
including those which go to overflow.

2.2 Busy Tone Trunk Peqg Count

when a call cannot be completed, it
is routed to the busy tone trunk. Marker
relays BTCA and BTCB operate and connect
ground to lead BTPC operating register BTPC.
This register records all calls which re-
quire busy tona including those overflow
calls on which a dial pulse register must
supply busy tone.

2.3 Trunk Terminating Peg Count

when a call is directed to a trunk by
dialing 8, 9 or 0 marker relays TKBB, TKB9
or TKBO operate. The oparation of these
relays connects ground to lead TPC8, TPC9
or TPCO. These registers record all calls
directed to these trunk groups including
those calls which go to overflow. If there
is more than one trunk group having a tens
digit 8, all calls directed to thess trunk
qroups will be recorded on register TPCS.

2.4 Trunk Originating Peg Count

when a call in this PBX is originated
by a trunk, marker relays RGAA, RGBA and
RAOA or RAla operate when the trunk is con-
nected to a dial pulse register. The dial
pulse register class relay COT, or TT will
cperate depending on whether the call is
from a central office trunk or a tie trunk.
Ground is connected from relay RAOA or RAlA,
w.-ough contacts of the dial pulse register
c.a3s relay and contacts of the RGAA and
iGBA relays to lead OPC8 or OPC9, operating
register OPC8 or OPC9. Calls originated by
attendant trunks will not be registered.
Register OPCS will record all calls from
all trunks designated by tens digit 8.

2.5 Total Originating Peg Count
When a station line originates a call
one of marker relays TP2 to TP7 operates,

grounding lead OPc. Ground on lead OPC
operates register OPC.

Page 2

2,6 Total Terminating Peg Count

When a trunk initiates a call to the
PBX, one of marker relays TRPO or TRP! oper-
ates, grounding lead TPC. Ground on lead
TPC operates register TPC.

3. TROUBLE PEG COUNT REGISTERS
3.1 Second Trial Peg Count

When the marker is unable to comp
a call before its shortest timeout cir::::
functions, the marker advances to second
trial and tries again. At the time the mark
advances to second trial, marker relays
STAR and STBR operate oconnecting ground to
lead STPC operating register STPC.

3.2 No Connection Peg Count

If the marker is unable to complete a
call on its second trial before its longer
timeout circuit functions, the marker ad-
valilcel to a "no connection” condition and
tries to complete the calling party to the
busy tone trunk. At the u: the marker
advances to ths "no ocoannsction® conditien,
marker relays NAA and RAB opersts grounding
load NCPC to operate register NCPC.

3.3 Trouble Release Peg Count

If the marker is unable to complete a
call to busy tone after it has advanced to
"no connection”, before its longest timecut
circuit functions, the marker will release
and try to serve another call. When the
narker releases, marker relays TRA and TRB
operate, grounding lead TRPC to operate
register TRPC,

3.4 Timesout Peg Count

when the marker becomes idle and no
calls are waiting to be served and the pre-
ceding call was routed to the Busy Tone
Trunk, the timsout check circuit funetions
to check the marker advance, timsout and
release circuit., whena the timeout check oir-
cuit functions, marker relays TOLA and TOLB
ralease and connect ground to lead TOPC to
operate register TOPC. As the marker ad-
vance circuit functions, registers STPC,
NCPC and TRPC will operate.

SECTION III - REFERENCE DATA

1. WORKING LIMITS
1.1 None
2. PUNCTIONAL DESIGNATIONS

BTOF - Busy Tome Trunk Overflow
BTPC - Busy Tons Trunk Peg Count
JOFP -~ Junctor Owerflow

JPC - Juncter Count

OF - Link Overflow

TCI Library www.telephonecollectors.info
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NCPC - No Connection Peg Count

OF0 - Trunk Group O 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 O Terminating
Peg Count

TPC8 - Trunk Group 8 Terminating
Peg Count

TPCY = Trunk Group 9 Terminating
Peg Count

TRPC - Trouble Release Peg Count
3. FUNCTIONS
3,01 To record overflows on registers.
3.02 To record overflows on links.

3.03 To record overflows on the busy
tone trunk.

3.04 To record overflows on junctors.
3.05 To record overflows on trunk groups,
3.06 To record peg counts on junctors.

3.07 To record peg counts on the busy
tone trunk,

3.08 To record originating peg counts on
trunk group & and 9,

BELL TELEPHONE LABORATQRIES, INCORPORATED

DEPT. 2714~RDW-RCD~Ci
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3.09 To record terminating peg counts on
trunk groups O, 8 and 9.

3.10 To record originating peg counts
from station lines,

3.11 To record terminating peg counts
from trunks.

3.12 To record marker second trials, no
connections and trouble releases.

3.13 To record marker timeout checks,
4. CONNECTING CIRCUITS

When this circuit is listed on a
keysheet the information thereon is to
be followed.

4.1 Line, Link and Marker Circuit =
SD-65741-01.

5. MANUFACTURING TEST REQUIREMENTS
5.1 The traffic register circuit shall

be capable of meeting all the require-

ments of the Circuit Requirements Table.

6. TAKING EQUIPMENT OUT OF SERVICE

6.1 Any register in this circuit may
be removed from servise by dis-

connecting its associated strap on the
unit terminal strip,

7. ALARM INFORMATION

741 There are no alarms associated with
or actuated by this circuit,
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CIRCUIT DESCRIPTION . CD-65745-01

ISSUE 5AC
APPENDIX 1D
DWG ISSUE 6D
PBX SYSTEMS
. NO. 756A
% . . DIAL CONFERENCE CIRCUIT .
. ARRANGED FOR A
. ) MAXTMUM OF 5 ~
. : SIMULTANEOUS CONNECTIONS
CHANGES
D. Description of Changes
D.1 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 1s rerated A&M Only.
F. Changes in CD Section
F.l1 None.
BELL TELEPHONE LABORATORIES, INCORPORATED
(WECo 2120HW-RRS-WHK)
DEPT 5337-LAH
Page 1
Printed in U.S.A. 1 Page
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«~ CIRCUIT DESCRIPTION

'

CD-65745-01

Issue SAC |

Dwg Issue SAC

PBX SYSTEMS
NO. 756A
DIAL CONFERENCE CIRCUIT
ARRANGED FOR A N

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 stations
together 1n 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 1is incoming only to the
attendant may be connected to this circuit
by the attendant dialing the conference
circult 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 1s connected to this circuilt, 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, 8§
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 30 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
¢ircult 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 asttendent
connects a trunk by dlaling 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 1in
serles and those for trunks are in parallel
to equalize the tresnsmission. 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 circult, the user
dials 80 or 85 depending on which code is
asslgned to the conference circuit. The

Printed in U.S.A.
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dial pulse register recognizes the dialed
code as a tile trunk code and signals the
marker to connect the station line to the
appropriate trunk. The marker circuilt tests
the terminals of the conference circuilt 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 1s busy the connection will be

made to 81 and so on. (Hunting feature FS2.'

When the marker operates the hold magnet
assoclated with the conference circuit ter-
minal, the station loop 18 closed to relay
A, B, C, D, or E. Relays A, B, and C are
arranged to operate reversing relay RV thus
reverse the batte and ground on trunk
terminals 83, 84, , or 89, which provides
reverse battery supervision to connected
trunks.

If "W" option 1s provided, operation of
reverse relays RVD and RVE 18 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 1s closed to the
sleeve lead to hold the connectlion and the
shunt 1s removed from across the talking
path. All connected statlions 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 circuilt, the attendant dlals
83 or 88 depending on which code 1s as-
signed to the conferencc circuit. The dial
pulse register and marker operate as in 1.
to connect the trunk to the conference
circult. 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 32, Likewise a call directed to
terminal 88 may be connected to either 38
or 89, but not to terminals 85, 86, or &7.
Varistors DCA and DCB block the current
flow so that when either relay U3 or U4 1is
energlzed, relays UO, Ul, and U2 cannot
operate. The same thing 1s true of relays
us, U6, U7, U8, and U3.

When the marker operates the hold magnet
agsociated with the conference circult
terminal, & loop 18 closed to relay D or
E which operates. Relay D or E closes

Page °
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ground to the sleeve lead to hold the con-
nection and opens the shunt across the
telking circuit. Iater when any station
terminal A, B, or C 1s selzed, relay RV
will operate and reverse the battery and
ground on both trunk terminals to give
answered supervision to the ccnnected trunk.

3. DISCONNECTION

When &8 station line or & trunk discon-
nects after belng connected to the con-
Terence c¢cireuit, reey A, B, C, D, or B
releases. Relay A, B, and C releasing
releace relay RV which takes the reverse
bRttery conditlon from trunk terminals D
and E to give disccnneet supervision to
the connected “runk. The relay released
Bls0 remcves ground from the "S" lead al-
lowing the cornec-ion to release and re-
storing the :hunt -cross the conference
aprearance.

SECTION IX1 - REFERENCE DATA

1. WORKING IMITS
None,
"~ 2. FUNCTIONAL DESIGNATIONS
None ,
3. FUNCTIONS
The functions of this circult are:

(a) To supply telking battery to the
calling station line or trunk.

(b) To hold the connectlon under control
of the calling perty.

(¢) To releesse the connection when the
calling party disconnects,

(d) To provide a conference transmission
clircult,

(e) Tc provide reverse battery super-
vision to connected trunks.

BELL, TELEPHONE LABORATORIES, INCORPORATED

DEPT 5332~ D22-HFH

Page 2
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4L, CONNECTING CIRCUITS

When this c¢ircult 1is listed on a ko;-
sheet the information thereon is to be fol-
lowed.

(a) Line, Link mnd Marker Circult -
SD-65741-01..

5. MANUFACTURING TESTING REQUIREMENTS

The dial conference circuit shall de
capable of performing a2ll of the functions
specified in thie circuit deseription, amd
meeting &1l the requirements of the eireuit
requirements table.

6. TAKING EQUIPMENT OUT OF SERVICE

This circuit may be taken out of servies
by shorting the No. 8 make and insul