*» . GIRCUIT DESCRIPTION
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, . : PANEL SYSTEMS
: > v T . SUBSCRIBER SENDER CIRCUIT
- R : ‘ ' 3=, 3-2, OR 2 DIGIT NONCOIN
: ST ARRANGED WHEN REQUIRED FOR

i

FOUR CLASSES OF SERVICE
FOR USE WITH SENDER SELECTORS

AND DECODER CIRCUITS

‘ N ’CHANGES _ :
! .} A, CHANGED AND ADDED FUNCTIONS

fA.l _Crimping requirements on the SS2-D1
switch are removed to prevent a
possible. ralse permanent signal when: DDD is’

e provided.. ‘
j A02 Wiring is ‘added (1) to prevent wrong
PCI pulsing to a tandem office due to
a slipping (R1l) switch and (2) to eliminate
stuck sender time outs on 7-digit MF calls.

A:3  Wiring 1s added to provide for pre=
venting a possible obJjectlonable

.crossfire’of the dlal tone when the sender

1s equipped with sender recycle and the

* sender recycle circults are cabled in excess

.. of 100 feet. .

| ”~‘D. DESCRIPTION OF CHANGES
D. 1 ' Sheet - 0201

v p.1,1 "See Note 282" 1is added to existing
i Note 156,

'+ p.1.2 Options "HM" and "HL" are added to
o the "Options Used” table.

- D.1.,3 The wiring Option "CB”. as provided
S - for by Note 128, sh,-0201, 1is rated
- Mfr. Disc, to agree with decoder test in-

. formation when panel senders and decoders

. recycle,
D.2 ¢ Sheet = 0202

D.2.1 Options "HM" and "HL" and reference .
oo .to Note 283 are added to the main .
'figure._ '

“D. 2.2 Application of "HM" wiring preventa

v . wrong PCI pulsing to tandem due to

- 'a slipping (R-1) switch and eliminates stuck
- sender time outs on 7-digit auxilliary sender
--calls due to a race condition. '

' D.3  Sheet - 0203

3 L ,'993.1 "See Note 282" i1s added to the main
i SR flgure at sequence switch (Dl).

Y ~. .  D.4 Sheet - 0204 o .
H D.4.1 "See Note 282" 1s added to Fig. AN.
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. .are equipped for 6 digit translation sender

[

D.4, 2 "See Note 287" is added to’ Figs Ap
© and AE.

D.4.3 Option "ER" is added in Figs. AF"

and AE for leads "DTG" and "DTG1"
which are shown as connecting to Fig. CI
and sh,-0210,

D.4.4 The "ER" wiring provides for pre-

venting a possible dial tone cross~< -, -
fire when senders with recycle are remotely -
installed with respect to their sender .
recycle circuits, -

D.5 Sheet - 0205 _
D.5.1 Note 283 is added to correct a con~

. dition by applying "HM'option :
whereby a slipping (R1) switch 1s prevented

from allowing wrong PCI pulsing or elimi-

nated from causing stuck sender time outs

.on 7=diglt MF calls due to a race condition."
. D.5.2 Note 282 is added to provide for

‘preventing a false permanent signal
when: DDD 1s furnished and Fig. AN and "y"
wiring is used crimplng of -the sequence
switch spring (SS2-Dl1) shall not be re- .
quired. The origlnal crimping requirements R
are covered by Note 156. ’

D.6 Sheet - 0206

D.6.1 Note 287 is added and is concerned
with the dial tone crossfire pre-

: vention.

. D. 7 Sheet ~ 0210

D.7. 1 Leads "DTG" and "DTGl" as covered by
Option "ER" are added to Fig. CL and

‘are shown as connecting to Figs AE or AF.

on sheet-OEOh

D 7.2 A reference to Note 287 1is added to
- Flg. CL.

1. PURPOSE OF CIRCUIT

1.1 This circuit is for use in a panel

office in connection with decoder
circults and a .noncoln district which se-
lects the sender, :

'1.2 | This circuit may be: arranged to

function with 2-diglt office codes
only, with 3-digit office codes only or
with 2-digit and 3-diglt office codes,

~Paée'f
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.1,3 This circuit may be arranged to pro-

vide ‘for completion of 10 digit DDD
or 7-digit MF calls via the auxiliary
sender., - .

1.4 This circuilt may be arranged to
‘handle c¢alls originated from:
(a) rotary.dial sets only or (b) touch-
tone and rotary dial sets or pushbutton
sets only‘. : _

'2.11 Sub's Line and PEX Trunks-Dialing - (L) Relay

2,111 Rotary Dial Sets Only - Option EA

10 pP.P.S, Dials

2,1 Thé use of this circuit is limited,

- these relays are as follows:
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2. WORKING LIMITS

as to the external subscribers line

» op PBY trunk loop with which 1t may be used,

to the operating limits of relay L, and is

“"limited with regard to the external out- , —
" golng trunks by the operating limits of the Co

STP and TG relays. . The Operating limits of

‘20 P,P.S, Dials*

. ##Fop all fundamental selections
trunk conductor resistance plus any. com=
pensatins resistance in the distant panel

Page 2

Subs. . Lines , _ _
(including coin : : ; .
& 2 party M.R.) P.B.X. Ext. Lines .Operator's Trunks
e of L'Rel., =~ 239 or L Rel. 239 or LI, Rel, 239 or
A(LS Rel. . 280 Rel. 280 Rel. 280 Rel.
; - Short Long Short Long Short ~ Long
4 Range Range Range " Range Range Range
‘Max..ext. ' . ‘ S o o
ckt. loop res. 1 ,000u 1,500 1,000w ~ 1;500m - 1,500m
" Min. ins. res,’ © 10,0000 - "10,000w 10,000w "10,00Cw 15,000w 15,000w
- Allowable rated S :
bridged capacity 4 M,F. T2 MF 3 M.F, 3 M.F. . None None
Max. trk. con= : : _ '
fductor res.', o 3500 1,4000
*No ‘capacity other than capacity of line or trunk loop )
shall be bridged across the dlal contacts. el
 ++With 4 M,F, brildged cap., dlal speeds should be maln=
' tained at 8 to 11 P,P.S. otherwise 7 to 15 P, P S,
With the touch-tone featuze provided, selector 'circult shall be compensated in
Option EB, instead of the iL relay in this the sender to maintain a minimum pulsing
~circuit, the PB converter (L) relay operates loop resistance of 1200 ohms when an (L) re=
over. the subscriberts tip and ring to either lay of 650 ohmsor less is used and to mini-
‘the touch-tone or rotary dial set. See mum 900 chms when an {L) relay of 900 ohms
cD-21976-01 ‘for working limits. or more is used. When working with crossbar
. - terminating or tandem sender the trunk
2.12 **(STP) Relay 207A or 268A ‘resistance shall be compensated to a mini-
. mun of 900 ohms. The trunk resistance shall
- Max. ext. ckt, loop . not exceed 2900 ohms or 32 miles of cable. ;
©ores, . 3,330 ohms - = : ~
Voltage limits in $2.13 (T6) Relay B421
district, office, ‘ L i - >
incoming and v : OFFICE TEST : Lk
rinal selectors 45=50 volts T : -
: Max. ext. ckt. loop ) *
Minimum insulation: res. = . - 12,780 ohis
reslstance . 30,000 ohms - ‘
' Co Min. voltage 45 volts

Min. insulation

res., 30,000 ohms

-
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‘Max.. external clrcuit

- Max, voltage (nonoperate)
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TRUNK TEST

‘ , _ . Min.
S S - Trunk :
‘Class of Call. . . Voltage
'Full Selector L ks
. Operator & 20
c.I.. -~ - . 21
&5

' Max. Ext. Ckt.

Min. Insulatlonf

‘Loop Res, . S Res. : :
12,780 ohms 30,000 ohms i
13,180 -ochms 30,000 ohms..
13,180 ohms . 30,000 oh
25,820 ohms . .20,000 ohms.i-
28,720 onms -'30,000 ohms

'3 Trunk loops on C.I. and F. S. class calls shall be compensated to a mlnlmum of 900 ohms.

’;2.2 The operatlng limits of the (MTG) and :

-(OF) relays’'in connection with out-

3ﬂ.going trunks are as follows:

2,21 (MTG) Relay Bl67

- loop resistance (operate) v
Min. voltage (operate) 45 volts.
Min. external eclrcult loop ‘

resistance (nonoperate) 1805 ohms

26 volts

;- For all fundamental selections, trunk .
" loop shall be compensated to a minimum of
»',900 ohms..

2.22 (OF) Relay 231GA or 2399u or 2806

;,Max. external circuit

* loop rest, - QSV min, 3330 ohms
o Ayt . (P.S. class)
20V " 3700 ohms
Lo ' - (c1) .
Min, rgylation' :
: resistance 30000 ohms

2.23 (TDS) Relay 3120
Max. external circuit

. "loop resistance . Lo
Min. insulation K .
10000 ohms .

reslstance

3. PUNCTIONS

This sender 1s arranged to work with
noncoin subscriber's lines, It is selected

by a district selector circuit upon the
origination of a. call. The runctions are.
as rollows- o S

3,101 To control the hunting lead to ‘: ,
district selectors .to prevent being
seized by a district selector {a) while

_ the sender 1s busy completing a connection, .

or (b) while it 1s made busy at the sender
make busy frame, or (c) while a sender ‘

‘monitor?s cord is in the priming Jjack, or

(d) while the selection switch or the RCI
switch 1s.off normal, or (e) while the
sender frame driving motor is stopped.

/3,102 When busy under any of the conditions

(a) to (e) above, to ground a lead

2350 ohms

" 1500 ohms -

which may be connected to a sender holding
time recorder. : . )

3,103 To control a circult for Operating a:
. ‘reglster when all senders in-a group
are busy or for a load reglster. v

3.104 When one group or‘senders‘serves;twgfj
or more classes of subscribers which.

~must be glven different zone privileges of

different routings to special service and
long distance operators, to register the :
class of subscriber in the sender for later
transmission to the decoder. The informa-.
tion is gilven to the sender by the district
over the FR and FT leads at the time the :
district seizes the sender. 'The FR lead is
cut off from the class register (FR): relay .
when selection swiltch leaves position 1. :
The PT lead is cut off from the class. reg-]
ister at the time the decoder 1s released;
in order to be free for use in district:
brush selection, A maximum of four classes

. .are provided for in a sender group, and:
- elght classes altogether 1n several sender :

groups c¢onnecting with one group of

. decoders.

. 3.105 When separate groups orleenders aré

furnished, no group serving more than
one class, permanent connections are made

. in each group to transmit the class Anfor=-
‘mation to the decoder.

m‘3 106 To send dial tone to the subscriber

as soon as ready to register the }
first dlaled digit and to cut off dial tone
when first dialed diglt has been regis-
tered, ¢ .

3,107 To absorb,one or more preliminary

pulses caused by acclidental movement "

‘of the switchhook before dialing, without -

causing wrong registration or premature .
stoppage of the dilal tone. .

3,108 When used as a straight 3-digit -
sender to recelve and reglster the
pulses for the first, second and third

"~ dialed diglts respectively on the (A), (B)
- and (C) dial register relays.

" When used as-a J=2 digit sender, 1f
3-dlglt code 1s dialed the pulses are
reglstered as above but if a diglt codef'”

Pase 3,
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is dialed the first dialed digit is reg—
istered on the (A) dial register relays and
the second dialed digit on the (C) dial
register relays, no reglstration occurrina
on the (B) dial register.

3,109 Option EA, with rotary dial sets only;
to receive and register the pulses
directly from the subscribers dlal on from
.one to eight pulls, one for dial zero, three
for an official operatorts code, six to
seven (depending on ‘the number of digits
in office code = two or three) for the of~ -
fice code and number of .a four-digit sub-
scriber line and seven or elght for a five -
digit manual subscriber line or a wanual-
party line with station letter., Will func~-
tion correctly within commercial limits of
length and insulation of subscriberfs line,
gpeed of dial, percentage make and break of
dial, and rapldity with which one pull
follows another. Option EB, with touch- -~
tone sets, to.receive and reglster dec

pulses (at 20 PPS) from the TT converter for

digits dialed from either rotary dial or
touch~tone.

3,110 To register a permanent signal in

case the first dlaled digit is not
registered within from 30 to 60 seconds
after the sender 1is selzed.

3.111 ‘To establish connection with a decoder
. through the decoder connector, when

the code digits have been registered, or

dial zero, or a permanent signal, provided

that the selection switch has not failed

to move to its second positionh, where it is

ready to furnish battery to the connector.

3 112 To transmit to the decoder the class -
. of subscriber and the office code as
registered from the first two or three
dialed digits, or dial zero, or permanent
signal, as the case may be. This informa-
. tion is transmitted by grounding a selec-
tion of leads, and this 1s done in such a
way as to check all of the leads for absence
of opens and grounds, any trouble en-
countered preventing the decoder from re-
turnins information to the sender,

3,113 To receive from the decoder and. to
register full information for com-
pleting the calls as far as the operations
required are affected by the office called,
The decoder sends this information by
grounding a selection of leads, and does 1t
in such a way as to check all the leads
used for opens and grounds; and all the
. leads not used for grounds. Any trouble
encountered prevents the decocder from
sending a regular release signal to the
sender‘“

e 11u 176 receive from the decoder a regular
' ' release signal and thereupon to liock
in the information received from it; to ree=
lease, the decoder and the decoder connector,
and tp_snart‘district brush selection.
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. pulses from the selector.

TR
'

3.115 In case the decoder encounters any
‘trouble internal tc itself or in the
leads connecting it to the sender, 1t will
not send a regular release gignal to the .
sender, but will time out and send & trouble’
velease signal. On recelpt of this the

sender will release the decoder and con=-
'nector, will discharge any information it

may have received from the decoder, and will
then re-establish connection with a decoder,
usually not the same one.

3%.116 If the decoder on this second trial

falls to send a regular release sig- -
nal, the sender will make no further trial,
but will stick; calling in the sender

' monitor (or will automatically prime and

valease) unless previously released by the
subscriber.

3.117 The information receilved from the
decoder is as follows:

. Class of ¢all, whether full selector,
CI direct, CI tandem, CI tandem official
code, direct call to operator, or call for
restricted code referred by decoder to an
operator. Dlstrict brush and group selec-
tions. Office brush and group selectlons
or skip office. Talkling selectlon and zone
of called office (no charge, one or more
charges or talking to operator)

Stations delay (whether or not there
may be occaslon to wait for seventh or
eighth dialed digit),

Whether there 1s a distant office
selector, panel tandem, crossbar tandem or
ADCI in the route; thils feature is not
always provided for,

value of compensating resistanceto
be usad on short trunks to office selectors
and that to be used on selectlons beyond the
office selector, Whéther the trunk guard
test relay (TG) or (MTG} 1s to be used on
full mechanical calls.

wnéther call beling handled requires

‘a route or involves a zone where toll dl-

version may be required; this feature 13
not always provided. .

3.118 When zone reglstration is provided
for, to operate a sensitive relay,

“.or both a sensitive relay and a marginal

relay, in the distric{ during district

. group selection, t¢findicate together with

the talking selections that the called
office is in a. cert&in distant zone.

3,119 To cont“ol the brush and group se- 7, o
‘lections of the district selector: on . -

‘all calls, according to information re-

ceived from. the decoder, and by means of
counting relays responding to revertive
In these and
21l other selections of the same kind; to
nold the fundamental circult open after

1

g

{
1, £
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(/\‘ L satigfaction of the counting relays, for
o a sufficient time to prevent a false
secondary closure on the same selection’
.0or a premature closure on the following :
‘selection. . .

3 120 Except on skip orrice calls, to make
-an office test to ascertain that the

* district has propérly selected an office
selector which is in condltion for use.
For this test and the following office
selection, a compensating resistance is
- inserted in the fundamental 1f the trunk-
1s short, of value determined by informa-
tlon from the decoder. For thls test a
_hlgh trunk guard resistance 1s also 1in-
-serted in the fundamental, to prevent the
. premature operation of the line relay in

" the office selector.
" where the maximum trunk loop resistance 1s
1300 ohms or less for the office trunk test
~..to panel the MTG relay 1s used for .the of-
. 'fice test, otherwlse and on all other

- classes of call the TG relay 1s used. The
“noninductive winding normally shunting the
‘operating winding of relay (OF) is opened

" for the office test,

3,121 To control the brush and group se-
: lectlons of the offlice selector ac-
. cording to informatlon from the decoder,
“‘and by means of the counting relays; ‘ex-
cept on skip office calls for which the
office test and office selectlions are
omitted as . the result of information re-~

" no office. selector in the route.

: 3.122 on all calls to make a trunk test

- to. ascertain that the office selec~-
tor, or the district in skip office calls,
- has properly selected a trunk which 1s in’
" conditlion for use. For thils test on all
. except operator ¢lass calls, and for the
.~incoming and final selections on all full"
- selector calls or for XCI pulsing, a com-
pensating resistance ‘1s inserted in the

determined by information from the decoder.
For-this test a hlgh trunk guard resistance
1s inserted in the fundamental on full se-:
) , lector calls, to prevent the premature op-
| " "eration of the line relay in the incoming
: selector, On full selector calls when the-
maximum trunk loop resistance for trunk
test is 1300 ohms or less the MTG relay 1s
. used, for panel onhly, otherwise the TG re-
‘ lay 1s used. The noninductive winding
.normally shunting and operating winding of
relay (OF) 1s opened for-the trunk test in
all cases, On €I calls the operating wind-
. ing of (OF) is short—circuited after trunk
- test, .

':3 123 To" delay the making of trunk test on
: a full selector call until the thou-
ivsands diglt has been registered.

3,124 To delay the making of trunk test
. on all CI calls until the PCI switch
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On full selector calls ‘

celved from the decoder, due to there being .

: fundamental if the trunk 1s short of value ' -

has reached its starting position, to which
it goes after receipt of class of call in-
formation from the decoder, .

3.125 To delay the making of truqk test on -
CI calls, except officlal code calls
through CI tandem, until the units digits .
has been registered, and in certain cases
until tae stations or fifth numerical digit
has been registered or untll about four

seconds has elapsed since the registration '

of the units digit. Thils four ‘seconds

. statlons delay 1s allowed only on calls

where a combination of information from

the decoder and the first two or three
numerical digits reglstered shows that the
call may be for a party line wlth station

letter or-a line with five-digit number,

3. 126 To delay the making of trunk test.
.on a.call for a restrictea code
which the decoder referred to an operator,

- 1f desired, until the units digit has

been registered, or until the stations
of fifth numerical diglt has been regis-

. tered, or the statlons delay measured.

3.127 On full selector calls to control
the brush and group selections of

. the incoming selector, and the brush, tens

and units selections of the final seleutor,‘i
according to the numerical diglts reg- P
istered, the incoming trunk group uontrol
and by means of the counting relays,

3.128 On full selector calls to disgharge
the trunk cable conductors after
incoming groups selectlons, in order to
prevent false operation of the stepping
relay when it 1is connected for the next
selection. ;

© 3,129 On full selector calls to delay the

closing of the fundamental circuilt
to start incoming group, findl tens and _
final units selections until the registra-.
tion of the hundreds, tens and units digits '

_respectively.
- 3. 130 on full selector calls to record

" recelpt of reverse battery from the .
incoming selector when 1t advances on the !
completion-of the final selections, and
to record the cutting off of reverze bat-
tery on the further advance of the incoming.

'3,131 On CI calls to start sending LI

pulses when relays TG, TGl, and TG2 -~
release upon the assignment of the trunk = -
at the distant end, they having been oper- s

-ated by the trunk test.

3,132 By the slow release of relay TGl

. to prevent a momentary opening of
the fundamental while awalting assignment,
starting the CI pulsing. .

3.137 By a condenser and resistarnce bridged

around the winding of relay TG to
absorb its discharge on release and pre-
vent a false PCI pulse.

Page 5
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3.134 By the use of relay SP to increase
' the length of the first pulse, which”
otherwise might be abbreviated, and to ‘
prevent untimely grounding of 44 type re-
sistance (A) through the PCI impulser
swttch.

3.135 o ground both sides of a CI trunk
momentarily. during blank pulses,
to discharge it.

3.136 On direct CI calls to four numerical
D digit numbers, to transmit pulses
according to the numerical and stations
dlgits registered, first statlons and the
numerical, sending zero for stations when
‘none 1s registered or an impossible sta-

" tion letter is reglstered.

3.137 On direct CI calls to five numerical

digit numbers to transmit pulses
-according to the numerical digits regis-
tered; sending those reglstered on the
stations register last lnstead of first as
in the preceding paragraph.

3,138 On tandem CI calls to four or five

' numeérical digit numbers to transmit
- pulses according to the office code regls-
tered (except that zero is transmitted as.
the tandem tens pulse when a 2-diglt code
. 1s'dialed), and then pulses for the sta-
‘tions and number or the five digit number,
‘as above. . .

v3 139 On tandem LI calls for official codes
: + ~ when all office codes are three digit
codes, to transmit pulses according to the
official code registered, and then five
zeros. -

3.140 On Landem CI calls for official codesp
when any 2-diglit office codes are
“used, to transmit pulses according to the
~setting of the office code register relays
except that zero is transmitted for the
tandem tens digit if the initial dialed
digit of the officlal code is the same as’
the initial dlaled digit of a 2-digit office
code, When the initial dialed digit of an
official code is the same as the initial
dialed digit for a 3-diglt code, the pulses
for-the office code are transmitted accord-
ing to the setting of the office code reg-
. ister relays. In the latter case on this
‘class of call five zeros are transmitted
following the transmission of the office
code, In the former case the last diglt
of .the official codes belng reglstered on
the thousands reglster relays, is trans-
mitted after the transmission of orrice
followed by four zeros.

'3.141 On all cI calls. to follow the pulses
. by a final. heavy positive pulse
(optional). .

3,142°0n.a tandem CI call, if zero 1s aialed

for the sccond or third digit of the ..
office code to translate 1t to 6 or by op~
tiohal miring to send out the 2ero.

Fage 6 ,

e

CD-21193-02'- ISSUE 20B

%.143 On full selector calls when incoming

advance has been recorded, .on.CI : L

calls when the (I pulsing has been com-
pleted, and on operator calls lmmedliately
after trunk test, to advance the dilstrict
to a position where it is ready for the
talking selection, and to record that such
district advance has been effected.

. 3,144 When the decoder has signaled the

sender that toll diversion may be re-
gquired, to reverse the polarity of the sub-
scriberts tip and ring. This will divert
calls from PBX subscribers whose line cir-
cuits are equipped with the toll diversion
feature,

3,145 When distritt advance has been ef-
fected and not before, te control a
talking selectlon to advance the district
to the proper talking position, by mears
of the counting relays. It is advanced to
the first, second or talking to operator
position according to information from the
decoder. When zone reglstration 1s.pro- C
vided, for the talking selection assist in .
determining the zone, .

3.146 When talking selection is completed,
. the district removes ground from the
“TR" lead releasing the (T) relay which
advances the selection switch to normal
where it releases the (SB) and (SC) relays

~ ‘making the sender available to other

districts.

3,147 If the district selector runs to tell- =

tale in making brush or group selec-

" tion, the district becomes stuck and hplds

the sender until restored manually.

2,148 If an office selector of the type
which does not raturn reverse bat-
tery from tell-tale runs to tell- tale, the
sender will stick.

3,149 If the district, office or incoming
selector runs to overflow, or if a CI
or operator trunk is found with its con-
ductors reversed, or if an inccming or final
selector runs to tell-tale, or 1f an offlce
selector of the type which returns reverse
battery from tell-tale, runs to tell-tale, i -
the sender will record reverse battery, :
skip the remaining selections, advance the
district to the overflow position and re-
.turn to normal. :

3.150 In xecording reverse battery in over= .
flow on trunk test, to hold the trunk. . v

closed for & definite perlod measured by, | . .

the advance of the selection switech, %o

insure the advance of a distant offilce sew

lector LI onhe. is in the route.

3,151 In case of certailn types of 1ncom1ng C

advancing too quickly after running ‘
to tell-tale, and not returning reverse
gurrent long enough,. the operation of relay
PO in the sender is insured by a 3pecgai
@cntact on relay EA; .

[
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" 3,152 To release the calling subscriber's

downloaded from:

'fdistrict and return to normal,

line at .once 1if he hangs up at any

o stage of the:sender operatlons, except .that

if he hangs up before the time measure
switch has returned to normal from the pre-

'}fceding call, dlsconnection will awailt its
~return to normal and advance ofr normal.

3. 153 To prevent reoperation of relay SR

.. in case the receiver 1s again lifted
‘from'the hook-before the .sender is dis-
connected.

3, 154 To release all circuits involved 1in a
‘connection in case a call is abandoned
at’ any stage, unless the sender is stuck by

a trouble condition. -

‘.5','3.155 In case any call is abandoned before

the completion of district group se-

lection, the district causes the sender to

return to normal at once. -

3. 156 On a full selector call abandoned

.after district group selection is

'completed, to complete office. test, office
‘. selection and trunk test 1f not already .
. ‘completed 1n accordance with the informa-
" tion from. the decoder and Jjust.the same as
- 4f the call had not been abandoned.

Trunk
test having been completed elther before or
after the call was abandoned, to send the
incoming or final selector, in the next se-
lection to tell-tale, recording the reverse
battery received -there from, advance the

If the
final selections have Just been' finished,

' the regular advance of the incoming will
‘- send reverse battery with the same effect,

3,157 On a CI call abandoned after district

group selection 1is completed but

.. -before the trunk is assigned at the distant
‘end, to complete office test, offlce selec-

.~ tlons and trunk test the same as 1if the

" call had not been abandoned.

3,158 If in the above case there 1s no

distant office selector or full se-

“lector tandem equipment in the train, ac-

cording to the information from the decoder,

to advance the district and return to normal’

at once.

3,159 If in the above caee there 15 a
- distant office selector or panel

‘tandem crossbar tandem or ADCI equipment

in the train, to hold the connection await-

. Ang assignment or from 60 to 90 seconds to
-+ allow that equlpment to time out, and if the
+ .- trunk 1s still not asslgned to signal. the

- monitor for a stuck sender.

_i3.160 If the trunk should be assigned during

the delay Just mentloned, to send out
a set of PCI impulses, but substltuting
zeros for the number regilstered.

'n’3.161 On a CI tall abandoned after the

trunk 1s assigned but before the CI

CD-21193-02
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" impulses are completed, to complete them,

substituting zeros for the remaining
numbers, - . S

3.162 In either of the cases described in-
 the two preceding paragraphs, after

“completing the CI impulses, to advance the

distrlct and return to normal

3,163 On an operator call abandoned after '
-district group selectlon is completed,
to complete office test, offlice selections

-and trunk test the same as 1f the call had

not been abandoned, and then to advance . ,
the district and return to normal at once,"

3,164 On any call abandoned so late chat
the sender is already advancing the

.district.to the position ready for talking

selection, it 1s too late to glve the v
calling subscriber an immediate disconnect.

" The district then disconnects-as after a

- flow,

completed connection, and sends a full set
of talking selection pulses to the sender,
which returns to normal in the usual manner
as if the call had not been abandoned.

3.165 In case of a permanent signal to so
advise the decoder. The decoder will .
route -the district to a permanent signal
trunk. On trunk test, reverse battery will
be sent to the sender, whether an 1idle
trunk is found or the dilstrict runs to over--
The sender will record reverse bat-
tery,. advance the district and return to ‘
normal. The district willl advance to the

. overflow position only in case .1t runs to

the overflow terminal. If it finds an idle
trunk 1t will stop in the talking to oper-~

. -ator position, on account of grounded

sleeve wiring on the permanent slgnal trunk.e

3,166 On a permanent signal to advance the:. -
time measure switch so that a stuck
sender signal willl be given if the sender
gets stuck in attempting to complete ‘the
connection to a permanent signal trunk.

3,167 On any class of call which requires

TCI L|brary http //www telephonecollectors |nfo Source Connectlons Museum Seattle WA

.as the stuck sender signal.

the dialing of a number, to display’
a partial dial signal individual to the -
sender before the sender monitor in case
units 1s not registered, in from 30 to 60
seconds dfter the first diglts is regis~-
tered. This 1s a flashing signal the same
‘A steady
auxiliary signal is given at the same time '
with the 1ndividual signal

3,168 To extingulsh the partial dial signal

and proceed with the connectlon in
case units is registered before the monitor
answers the signal by plugging into the
talking Jack assoclated with 1t. - .

3,169 On any class of call which does not

require the dialing of .a number, to
advance the time measure switch so that a
stuck sender signal will be given if the
sender gets stuck-in attempting to complete
the connection.

Y

Page77'
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23.170 To display a stuck sender signal
before the sender monitor in case
the sender 1s not released in a measured
time after dialing is completed. ' This
time is from 60 to 90 seconds in the case
of CI calls where the delay occurs after
- trunk test has been completed and on calls
" routed through distant office selectors or
. panel tandem equipment, as reported by the
_decoder. PFor all other calls the time is
from 30 to 60 seconds. The signal is a
flashing lamp individual to the sender,

iR with a steady auxiliary signal.

‘3 171 To control a circuit for operating
a reglster when any sender in a group
becomes stuck. )

3, 172 To -extinguish the stuck sender signal
. in case the sender 1s released before

the monitor answers the signal by plugging

into the talking Jack assoclated with it.

- 3.173 To hold low resistance ground on the
v . SC lead so as to afford a means for
the "Stuck Sender Selector" circuit to
pick out the particular district selector
~_which 1s connected to the sender in case
it sticks on an abandoned call, with the
(AV) relays normal.

3,174 To be released as on an abandoned
o " call if the subscriber hangs up
‘while the sender is in the stuck or the
" partlal dia]. condition.

3. 175 To extinguish the signal and to pre-
vent further dialing or false regls-

 tration, without breaking down the connectlon

" when the .monitor plugs into the talidng Jack.

3,176 To call in a decoder and connect the

~ district to a permanent signal trupk:
if the monitor primes the sender before.
relay ST has operated except in cases which
. preévent the R2 switch from leaving normal.
" Priming is done by inserting a talking plug
in the priming Jjack P at the A swbd. '

3.177 If the monitor primes after relay ST

has operated, to release the calling
line and advance the district and restore
to normal,

3,178 If the attempt to release a stuckv' ,
sender fails, .to continue the signal
until the trquble is cleared.

3}179.!5 an idle sender 1s primed in error,
to make 1t test busy.

3.,1791 Where automatic priming after time-

©out 18 employed, instead of a sender
monitor signal, the sender automatically
operates the priming feature, and the same .
functions are performed as when an operator
prtmes ehe sender.

3,180 To pmtect the sendeyr in case 1t \
becomes idle while a sender selector
48 passing over its terminal.,

‘page 8

‘to indicate that the sender is busy on a
" service call,; a stuck sender or a test call.

3.193 Fig CF.

" 3,196 Fig. OF,
sender link Qircui&ﬁ

' »downloade.‘d from: TCI Library - http://www’.tel'eﬁhqnecolIectors.info - Source: .Connections:Museum, Séattle, WA }

%.181 Arranged for sérvice observing.

3,182 To stick the sender in case a selec- Y

tion register relay or a class of o
service relay is falsely operated or in
case there is false battery on the FR lead
in such a way as to cause a district se-
lector to overcharge.

3,183 To prevent the sender resetting to
normal unless the chain circult

througn the back contacts on relays (Pl') .

to (P5') inclusive 1is closed., :

3.184 To prevent false charge on reversed .
~CI or operator trunks, . : v

185 To prevent false overflow on CI
calls in awalting assignment position.

R—

3,186 To control a signal indicating that
all sender in a group are busy, or

what part of the genders in a group are . :

busy. _ a

3.187 Ta stick the sender and alarm if any
dial register locking leads are
grounded,

3,188 To ground a lead (SB) which may be
connected to the traffic usage recorder

3,189 To ground a lead (SBM) which may be

connected to the trafflic usage , :
recorder to.indicate that the sender 1s ‘ -
plugged busy.

3,150 When Fig. CF is furnished, 1s arranged
for completion wuf 10-digit DDD or T7-
digit MF calls via the auxillary sender..

3.1G1 Fig. CP. Recognizes a 10-diglt call
by the second digit 0 or 1 dlaled by
the subscriber,

3.192 Fig., CF, Receives lndleation of 2
T~ digit MF ‘call from the decoder, -

In addibion {0 the class

information required for a tandem €.I.
call, receives an indication from the de-
coder when 2 or 3 digits are to be %%ipped
on outpulsing.

3,194 Flg, CF. Prepages a circuit for

. calling in the auxiliary sender when
a 10-digit DDD or 7-diglit MF call is to be
completed, -

196 Fig. C?. grounds the stard lead to
the auxlliary sender link circult
when the seventh diglt has been dilaled by
the subscribelr, o )

Recagnizes saizure of an
auxiliary sender by the auxil¢ary




b
‘?3,

3,197 Fig, CP.
' eender.

'3 198 Fig. CFi

3,200 Fig. CF.

3,202 Pig, CF.

"..3.206 Fig. CF.-
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Provides ‘a class 1ndication
on the CL lead to the auxiliary !

On 10—dlgit operation, when
8-digits. have been recorded on the .
register relays, transfers the pulsing lead
to the auxiliary sender for registering the

'succeeding digits dialed by the subscrlber.

3,199 Fig. CP. On 10-digtt operation sends
- .- the call to overflow if an auxiliary:

- sender 1s not attached when the 9th digit

is dialed by the subscriber.

3,2OOAF1g. CF. -On 10-digit operation, waite
.for a dialing completion signal from.:

. the auxiliary sender before advancing 1nto
‘timing for release. ;

When the selections have .
advanced to trunk test, switches the

'fundamental into the auxiliary sender so
. that trunk test toward the terminating end

1s made by the auxiliary sender which in:

. turn makes CI loop assignment .toward the

subscriber sender,

" on the d1al reglster relays to be
CrI. pulsed into the auxiliary sender in

".the order in which they were dialed,’ the
‘decoder having operated the relays requlred

for a tandem C,I, call. These digits are

- MF pulsed forward to the terminating end by
,the auxillary sender. ‘ |- :

3. 203 Fig, CF.

Recogniees an advance sig-
nal from the auxiliary sender when

f 1@3 functions are completed and switches
. the fundamental back into the subscriber
.. sender so that talking selectlons may be
“made. . )

3,204 Fig. CF. On release, removes ground .
from the start lead releasing the

"~ 1ink crosspoints in the auxiliary sender

link, causling the link. and auxiliary sender

© to return to normal.

" 3,205 Fig. CF.

to close the. trunk loop when the DC.

" iead 1s grounded by the auxiliary sender on

Crouble release. : . i

During trunk test, recog~
nizes reversal on the tip and ring |

.1eads as a signal to go o overflow.-

" 3.207 To time for 3-6 seconds before sending,'

the call. to overflow when ninety peb

- .cent of the subscriber senders are busy and
- & delay 1s encountered 1n selecting a ter-
-~ minating sender.

'73 208 To cancel the 3-6 second time delay

feature in the event a terminating

" sender is seized before the intersender
o timing cycle is completed. . . ;

Causes the digits recorded

On a lo-digit call, advancea

~"dlaled;
- signal from the recycle circuit to the auxe

3 209 For a sender arranged ror slx-digit Y
translation (sender recycle) to call

in a subscriber sender recycle eircuit which::

connects to a code compressor circuit by

means of a code compressor connector cir-"-

cuit to recycle the sender A, B, and o]

‘reglsters after the compressor. circuit re-
duces the DDD . area code to a single digit;

to call a decoder after three more digits

. (local code) are dialed and registered; to. .
- register an overflow indication set in.the

recycle circult if an ldle code compressoy

_eircult is not avallable in the 1nterdig1ta1

interval between the 3rd and 4th diglts
to extend an-auxlliary sender start -

1liary sender link when the dialed DDD code -

.:requires auxiliary sender handling. '

:'3 210.To provide for automatic release of

circuits when a sender 1si simultane- :
ously seized by two district selector cir-- L
cuits, 4 .

3, 211 This circult may be’ arranged to handle :
calls originated from (a) rotary dial
sets only, Option EA, or (b) with OptionsEB
and EC, touch-tone and rotary dial sets or
touch~tone sets only. With touch—tone‘sete="

.provided this circult functions with the

touch~tone callling signal to dial pulse con-
verter circuit: (TT converter) as follows.

3. 2111 To selze the, TT converter with ground
on lead "ON" to that eircult when
relay (T) in this circuit operates.

3.2112 Subscriber leads "T” and ; "R" are cons
- nected. through this c¢ilrcult to the .’
TT converter, to connect the subscriber to-
a TT converter (L) relay. Relay (L) in
this circult is operated over lead "R1" I
under control of: The TT converter (L) re- -
lay on rotary dilal calls or the TT con- =
verter pulse generator on touch-tone calls, -
On TT calls the converter in conjunction. -
with a connected TT recelver detects,
translates.and outpulses dial pulses at

P 20 PPS in response to multifrequency digit .

-signals from the TT set.

'3.2113 Connection to the dial tone supply -

and connection of tone to the sub- -
scriber's line are made in the TT converter; -
however control of dial tone connection is.
in this circuit as for offices not arranged
for COuch-tone sets.

3. 2114 Troubles detected by the oy convertep
- on TT calls cause outpulsing to this

. circult to either be stopped or not started,

_8ignal” time out in this circuilt,

causing a "partial dial" or “permanent :
In addi-
tion, for senders arranged for automatic

priming, on all troubles ‘overflow tone is

connected to the subscriberts line, and for
"mutilated digit" troubles, this circult is
caused to stick with ground over lead "MTD"y
if the misc, ckt. for sender make busy frame

- (CTR) key is operated or 0UT.~.

Paée'9'-r
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3. 212 Fig. CS. Registers a prefix O and
- starts a timer whose expired interval

of 3 to 6 seconds operates the {AZ) register

for a zero operator call, otherwise addi-
tional digits and signals on the "LA" and.
"PP" leads direct the call to be a CAMA op-
erator call. _

3,213 Fig. CT. Registers on a prefix 1 .

: and signals on the "PP" to the decoder
- 'that this 1s an access type call destined

k for detail billing.

3. 21& Fig. CU. Transfers the first and
© " second dialed prefixes (1) to the Al
The call becomes ah
11X type. B

y, CONNECTING CIRCUITS N !

' When a circuit . is listed on a key-
'sheet the information thereon shall be
followed. - '

4,0}, District Selector for Use With
; , Sender Selectors - ES-240071, .
ES—240075, ES-240081, Typical. cl

C b 02 'Decoder Connector Arranged to Connect
B this Sender With Decoders =,
.'8D-21187-01 and SD~21967-01.

u'o3: 3-Dlglt Decoder - SD- 21277-01,

.M ol Sender Frame Circult for 3, 2-3
Digit Subscriber Sender Arranged for -
Decoder - SD- 21234 Ol.

4 .05 ' Sender Make Busy Frame Circuit for
R Use With Decoder Senders -
SD-21236-01, or SD- 21603~Ol.

4,06 Operator's Dialing Districe
tors - ES-240035, Typicai.

Holding Time Record Circuir -
SD=902 6-01.,

4,08 Miscellaneous Reglster Circuit (A1l
Senders Busy Register and Selector

Groups Register) -'SD-20141-01, SD-21537-01

or Sender Load Indicating Circuit -

© SD-21942-01, :

) u.og

glec»

4,07

np o Switchboard‘01rbu1ts‘és fdliows:
. Emergency Cord Ckt, = SD=20377-01.

~Innercept1ng Cord Ckt. = SDu20373~0x,
Typioa .

’malkxng cord Gircuit o 39«20375~01,
Typlical., -

Auxiliary 81gnal Circuit - SD-20374-01,
Typical,

a 10 Trafric Usage Recorder Circuit -

Page 10
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4,11

SD-96483%-01.
4,12 Auxiliary Sender Circuit -
" -SD- 9b479 01.

Misc.
SD~ al6bb 0Ol,,

4,13
SD- 21667 01.
SD- 207)6 ol

4,15
SD-21234-01.

4,16
SD~96525~0L..

4.17
SD-96526-01.

4‘18

DESCRLETION 0OF QPERATION

5, INDEX

Connecting Clrcuits
Principal Parts of Sender

Sender Selzed by District
Sender Selector

Sender Busy conditions
Registering Class of Service
Dial Register

~Dial Tone

Recelving Pulses

Counting Pulsges

Registering First Digit
Preliminary Pulse Absorbed or
Toll Directing Prefix 1-1

'Reglistering Successive Digits

Gonnection With Decoder

Sending Information t¢ Decoder
Selﬁction Register

First Part - Class of Call
Second Part - District,
Brush, Incoming Brush,
Talking Selector, Zone
Reglstration

Third Part - Office Brush

' Pinal Brush, Stations Delay

Fourth Part - District Group
Incoming Group, Final Units,
2=wire Offlce

pifth Part - Compeﬁsating
Resistance, Trunk Test Relay

Sixth Part - Office Group,
Final Tens, Skip Office

Time Measure Switch
Starting Time Measure Switch'
Timing for First Diglt
Timing for Units Diglt

" Timing for Stations Digit

Pass by Posit icns

R e

Auxiliary Sehder Link Circuilt -

th for Misc, int Frame -

Alarm Transfer Circult -~ 8D-20733-01,

Misc. Ckt. for Sub. Sdr. Frame -
Subscriber Saﬁder Reéycle Circuit -
Code Cenpressor Connector Circuit -

Touch~Tone Calling Signal to Dial
Pulse (onverter Circult - SD 21976 ol.

" SECTION

L

P
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- . INDEX CONTINUED | . . . . ' SECTION - o R C . SECTION.
“Timing for Release o [ o2 : Any Call Abandoned After '
.Selectlon Switch - - 23 "~ Operation of AVl o o - 80
~Counting Relays o 34 - . Permanent Signal . : ) 81

- District Brush Selection’ _ C 35 “‘partial Dlaling S 82
S pistrict Group Selection Co e 36 . Stuck Sender . Lo 83
?- . Zone Registration in District 37 . .- Automatic Priming T 84 -
. 0fflce Test , 38 . Trouble Release of Decoder :
Office ‘Brush Selection. *~ ~ -39 . and Second Trial ' : 85
Office Group Selection .’ SR 40 - Sender Make Busy : : 86
Skip. Office Selection . : S Auxiliary Make Busy S 87 -
. Full Selector Call : . Contact Protection - : 88
Trunk Test _ . 42 . Safeguards. 89
Incoming Brush Selection b3 Diversion of Restricted PBX Trafric o
-7 . Awalting Reglster . ' . S Ly on Extra Charge Calls : 790
e "~ Incoming Group Selection ’ ’ b4y Operation With Auxiliary Sender S 91 :
o ) Cable Discharge o ‘ - 46 Intersendér Timing R 92
b+ Final Brush Selection : ©, W7 ' six pigit Translation 93
’ .+ ' Awalting Register R a8 Double Connection Release . v gl
Final Tens Selection o - by Operatlion With Touch-Tone o
Awaiting Register - - : 50 - Sets = Oytione EB and EC 95
_Final Unlts Selection - ‘ . 51 prefix "O", Prefix "1™ and 11x calls ‘96
- .Incoming Advance o ‘52 :
‘Distrlict Advance S 53 6.' CONNECTING CIRCUITS
Talkling Selectlon o - 54
Release of Sender C R 55 6.1 The senders.are furnished 1n groups; .
' o S : each group connecting with one or more
CALL INDICATOR CALL - : . o ~ groups of district selectors, The district
. A ;"‘ o © selectors are furnished in groups according
E A o Impulses Switch " - 56 to the class of service of the subscriberis -
S0 BRI ; . Setting Impulsea at. Starting - ‘ . lines which they serve., - Each sender con-
; s Position . i 57 . nects with the districts by means of six
Trunk Test k \‘Q. e 58 - leads, as follows: T(tip), R(ring), '
"Rotation of Impulser to ' . ' : FT(fundamental tip), FR(fundamental ring),
Send Pulses . .~ 59 - TR(test), and SC(sender control). A dis-.
- Generation of Pulses . : 60 trict which requires to connect with a
- ! Connection of Impulaer to . ‘ ~  'sender causes its sender selectors to hunt
" Dial Regisater . ' - . 61 over the assoclated groups of senders test- .
CI Codes " 62 . 1ing their TR leads, and seizes the first - "'
Final Heavy Positive Pulse AR 63 idle one. The sender test circult also
Finish of COnnection ‘ .. 64 connects with the sender over these same
o : : leads.' .

Operator Call
6.2 The senders of all groups also connect

‘Trunk Test : 65 with a common.group of decoders,
Finish of Connection g, et "66 .. - through the medium of a decoder. connector.
.. Tell-tale by District o . ' ecircuit which consists of multicontact :
- Selector ‘ ‘ 67 : relays and a noninterference circuit, Each .
"~ Qverflow on Office Test T 68 . sender connects with the connector by 55
Tell-tale by Office Selector 69 leads, of which 13 are for transmitting the ..
- .0verflow on Trunk Test: | 70 office code from the sender to the decoder, !
- Tell-tale by Incoming: Selector T - 4 for transmitting. the class of subscriber
Overflow by Incoming Selector . T2 . or operator from the sender to the decoder
Tell~tale by Final: Selector : 7> 32 for transmitting the decoder information
- ] : ‘ for establishing a call from the decoder to ..
Abandoned Calls R _ " the sender, and 6 for control purposes.
“Release of Calling Line _ 74 .6.3 - When senders are arranged for-comple- -
Any Call Abandoned Before . 4 ’ tion of 10-digit DDD calls and 7-digit
. Finish of Discrict Group ' ' : MF calls via an auxiliary sender, connection
... Selection. " N . is provided to an auxiliary .sender link. - .
. PFS Call Abandoned Before ' : The subscriber senders are assoclated with
- .Operation of AVl L. T6 - the auxiliary senders through the crossbar
€T Call Abandoned Before ' : switches of the auxiliary sender link. The
Trunk is Assigned S 7 subscriber sender connects to the link cir=
iCI Call Abandoned Before.. .. _ cult by means of 1l leads, nine of which
. Operation AVl . 78 are closed through the crosspoints of a i
. Operator Call Abandoned Before . crossbar switch to the auxlliary sender.,.
Operation of AVl . | 79 The two leads which terminate in the link - .
e e | , _ ; o . o S
g : : ' T ' ' Page 11.
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circult are used to control the connection.
The nine leads which connect through to the
auxiliary sender are used for transmitting
the calling informatlion into the auxillary
sender and for swltching the control paths
for completing the call into the auxiliary

sender.

6.4 When senders are arranged to handle
calls from touch-tone sets, a touch-

tone calling signal to dilal pulse converter

¢ircuit (TT converter) is provided for and

directly connected to each sender. In addi-

tion, a touch-tone calling recelving circuit

éPB recelver) is provided per sender.

leads connect the sender to the TT con-
verter and the TT receiver is connected in
multiple on two of these leads, "I'" and "R",

7, PRINCIPAL PARTS OF SENDER

7.1  The conitrol circuit, which controls

the connections between the sender
and the district, and between the sender
and the decoder.

The dial register, which receives and
records the office code, number and
station as dialed, is connected directly
through the district selector to the sub-

. seriber's line over lead "T" and "R", with
. Option EA for rotary dial sets. With Op-
‘tlon EB for. TT sets, the subscriberts line

13 connected through the district selector

_and this circuit to the TT converter, which

controls the dial register in fthis circuit
over lead "Rl". By adding, the numerical
designations of the relays which are oper-
ated for each digit dialed the numbepr
dialed is obtained. For example Al, A2 and
A5 relays operated indicate an 8 was
dialed as the first diglt. .

7.3 ° The selectlon register, which is set

* up. partly from the decoder according

- to the office code; and partly from the dial

7-“’
*:over leads FT and FR, and which mutually

" reglster according to the called number,

Thls circuit guldes the sender in making
its selectlon,

The fundamental circuit which connects
- with the distrlct and other selectors

controls .the sender during selectlons and
the district and other selectors beyond 1t

" in making selections' of the proper group

of trunks; including the PBX trunk group on
the final frame unless the call is for an

~individual line in which case it controls

" nal by the final selector.

the selection of the particular line termi«
CI impulses are
also transmitted“ﬁver the FT and FR leads..

7.5 The counting relays, used to count off

. & predetermined number of revertive
pulsea sent back by the distrlct and other
selectors, .. . L - ‘

7.6 The time measure switch, which meas~

“ures off allowed times for the calling
subseriber to start dialing. to finish
dialing the number, %o start dialing

Page 12
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‘stations if a fifth numerical diglt is

one,

" or to panel
_senders.

8.1

8.2

"' tests the sender on which 1ts sender se-

- low resistance ground on its test lead,

- also
JFig.

¢ tion

‘8.4 Battery over the "SC".lead operates

" windings to ground.. .Th
-is for the purpese ' ¢f malntaining a non-

"y
¢

desired, and an interval for the sender to ‘
complete 1ts work 1f the above actions are
completed.. .

7.7 The selection switeh, which advances
from positlion to position for the
several selections and ftrunk tests as each
one is completed, making the proper con-
nections In the sender for the succeeding

7.8 The PCI impulser switch, which by its
rotation generates CI impulses for
transmission elther to manual offices
equipped with relay call indicator positions : i
tandem centers, or terminating : kN ¥

8, SENDER SEIZED BY DISTRICT SELECTOR

An idle sender normally holds bvattery -
through the {(T) relay on its test lead
TR, which connects with the test terminals -
of the sender selector switches. Any other
condition except low resistance ground on .
the test lsad indlicates that the sender is
idle.

Wwhen a disbtrict selector starts to
hunt for an idle sender, it first

lector switch happens to be standing. If

.that 1s busy, the switch proceeds over the

other senders of the group in rotation until
it reaches an idle one. The sender selector
stops on the first sender which has not a

8.3 When the sender selector stops on the o
first idle sender, 1t connects ground ®

to the test lead to prevent any other .

sendar selector from seizing it. It holds

this condition on the %test lead until talk-

ing selectlon is complefed. .

Relay T operates from the ground on

- the test lead and grounds the off normal : K

lead operating relays TMS, SB, and AC
blasing (L) on its back contact with
AF. Ground on the off normal lead
selzes the TT converter, when Qp- . .
EB is provided., Relay SR also oparate

from a contact of relay T thru contacts on . ' . '3 i
- . . a

also

.relays CR and 3Cl.

the SC relay through the "T' and "§"
The: 1500 okm cirecult

operate current valug through velay D in

the district. Relay SC opgrates relay SC1

which opens the operating.clrcult of relay

SR, Leads "T" and, "R" (frow thé calling X :
subseriber) are connected at the same time o }
as lead "SC"; with "EA™ option, Pelay L in : " '
this eireuit operates dlrectly over leads

TEpHoand PRY; with "ER" option the connection Ll

of leads " and "RY operates PB converter
T yelay, which operates relay L in this
eireuit. In elther case relay I operated




- relay during the.call.
" operates and locks disconnecting the T re-
- lay from the test lead. ' This places ground
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" in this circutt provides another circult to

hold SR operated and at the same time oper-

© . ate relay CR through'a make contact on
-‘relay 8Cl. Relay CR locks directly to
" ground on the armature . of relay SB and

closes the pulsing lead. thru relay SR.
This prevents dialing from being eftective

,1f the S¢ lead is Open.

: 8,5 The operatlon of relay TMS moves the

- time-measure switch Rl off normal.
The” Operation of SB connects battery and

‘ground to SG relay but SG does not operate

at this time since 1t 1s short-circuilted

by the.ground on the test lead. Relay AC
in operating, connects the A-dial register
relays to the dlal pulse relay contacts »
and partially c¢loses the dial tone circuity

9. SENDER BUSY CONDITIONS

9.1 The sender is held busy to other
. district selectors, while a call is

'in progress by the ground held on the test

lead by the district selector circuit until
talking selections are comp eted.

9,2 When the district completes talking

. selections 1t removes the ground
from the test lead which shunts the SG
The SG relay

through the low resistancerwindings‘or the:

° "8G relay of Flgure G or D on the test lead.
-y 3 When 1t 1s desired. to take a sen&er':

out of service it 1s made busy by

.lJ:inserting in the MB Jack at :sender make -
.. busy frame a plug with ring and sleeve short-
. circulted.

. Thls operates make busy relay MB,
which disconnects the T relay from the test

" lead and grounds the test lead to the sender'
" selectors.:

. 9,4 The sender tests buSy under. the

following special conditions:

9.41 vSelectien sWitcn TR lead' grounded,
or PCI switch displaced from normal
while sender is not in use, operating

- relay SB.
1 9.42 Sender frame drivins motor stopped,:

operating relay MB.

N 9 43 A talking cord plug 1nserted in P

Jack. to release a stuck sender, and.

i,inadvertently left there, operating relay .
MT which in turn Operates relay MB L

‘9, 5 ' While elther SB or MB is operated a

‘ground 1s connected to terminal SB.
which 1s provided for connection, when

* . --desired, of a. sender holding time recorder.-

. 9,6 While either SB or MB is operated,

1t opens a normally grounded lead

-to-an all senders busy register-circuit,
or sender load register circuit, \When\\}l

" ing.lead to FR is cut off when R2 switch:

v'the senders of the group are busy simul-

taneously, the register operates. While MB

“'relay is operated or while a make busy plug
" is in ‘the MB Jack the (SDR) lamp at the

monltor position or the (SS) lamp at the .

' sender make busy frame lamp 1is’ llghted,
10, REGISTERING CLASS OF SERVICE

10 1 The sender may be arranged to serve
from one to four classes of sub-.
scribers.,

" 10,2  when thefsender 1s seized-by a dis=

trict 1t lmmediately reglsters the
class of subscriber which that group of

" " district. serves, provided the sender serves
more than . one class,  The equlpment for .

three or four classes of subscribers con-
sists of relays FT and FR. The equlpment

_ror only two classes consists of relay FT

r FR.

10.3 The several groups of districts

serving different classes of sub-
scribers are arranged to connect direct
ground or nothing to the FT lead, and
direct ground or nothing to the FR lead
when in the position where they seilze a
sender,

10.4 Relay FT operates to direct ground

~ - on the FT lead, and relay FR to direct
ground on the FR lead. These relays when
operated, lock to off-normal ground until
the R2 switch leaves position 3, when their
operating battery is cut off. The operat-

leaves-position 1. The operating lead to .
FT is cut off when the decoder does 1ts
work and operates release relays RL and REY
so that the FT lead will be free for use in
fundamental selections.

10.5 With four classes, neither FT nor.FR
relay operated;.indicates one class,

FT operated a second class, FR a third clas&%’

and both FT and FR a fourth class.

11, DIAL TONE

111 with Fig. AE
" 11.12 Rotary Dial Set - 1000 Ohm Range -

Option EA

" As soon as leads T and R are cut
through. to the calling line, 1line relay L

- operates, holding its auxiliary Ll and slow -
‘release relay SR and its auxiliary SRl and

SR2 if used. The operation of SR2 or SRl,

-relay AC having already operated, provides
‘a ground to complete the dial tone circult

through the secondary winding of L, and an -
induced tone is sent over the line by 1its
primayry winding.. After the first digit is
dialed and registered, relay AC releases

,land cuts off this circuit.




11.12 Rotary ‘Dial Set - Option EB

. Circuit operation resulting from
“rotary dial calls with the pushbutton set
feature provided, is essentlally the same
as when:only rotary dial sets are provided.
However, there are differences as follows:

’ (a) Relay L in this circuit is operated

and released over lead "RL" from the

PB converter L relay, which is directly

connected to the subscriber "T" and "R"

leads (and thus, directly follows rotary
'dial set actions).

(b) Dial Tone, although under control of
" relays AC, SR2 or SRl and RCO, and,
“when provided, subscriber sender recycle
circult and relay XC3 in this c¢ircult, is

impressed on the subscriber!s line through

a tone coil in the PB converber.

(e¢) The range 1is approximately 1500 ohms .
This is determined by the PB converter
L relay. See CD-21976-01,

(a) See Paragraph 95 for a description of .

the operation of this circult on calls
from pushbutton sets, .

1.2 ‘With Fig. AF

11, 21 Rotary Dial Set - 1500 Ohm Range -~
Option EA

xll 211 Polarized relay L. operates when the
; - "' and "R" leads are cut through
rrom the calling line to it, . and it remains’
"operated except for a momentary release on
each break of the dial until the sender is
disconnected, unless the subscrlber pre-
viously hangs up to abandon the call, (L)
operates whenever 1ts primary wxnding £inds
a circuit to ground over the "R" ang "p*
leads through the calling subscriberts
switchhook and dial or through special by~
pass circuits when the "T" and "R" leads
~are being used for conversation with the
monitor.
series with a -condenser, re-enforces the
- primary winding and makes. 1ts operation and
. release quicker and more energetic. Its
tertiary winding biases it and tends to
‘keep 1ts armature on the back contact, Jack
.L'affords a means to patch the primary and
secondary windings to a relay test set, dis-
connecting battery from the primary winding.,

11,212 Relays Ll and e operate and release
with (L) serving to provide addi- -
tional contacts.,

1l 213 Relays SR and SRl anerate or hold

on the first operation of L, and
release when the c¢all is completed or
abandoned, definitely releasing L. They
hold up -continucusiy betweent those times,
regardless of the momentary release of L
due to dlal breaks. '
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Its secondary winding which is in -

~dial,
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11.214 Relay RA,K operates through a back

contact of Ll on the first dial
break of each digit dialed, and remains op-
erated throughout that string of pulses
despite the repeated momentary breaking of
its operating path. It releases each time
the dial comes to rest after sending pulses
for one diglit. RAL ‘operates and releases
in reverse to RA, and provides. additional
contacts. v

11.215 oOne winding of, tone repeating coil

TN 1s in the T lead, another in the
ring lead, and the other winding is grounded
at one end and connected through a. condenser
to the source of dial tone at the other from
the time relay SRl operates until relay AC
releases, This sends an Induced tone to the
ealling subscriber until the first digit has
been registered,

11.22 Rotary Dlal Set - Option EB

Circuit operation resulting from
rotary dlal calls with the touch-tone set
feature provided, 1s essentially the same
as when only rotary dial sets are provided.
However, there are differences as follows:

(a) Relay L in this clrcuit is operated:
B and released over lead "R1" from the’
“PT converter L relay, which is directly
" connectéd to the subscriber "T" and "R" -
leads (and thus, directly follows rotary
dial set actions).

(b) pial Tone although under control of
relays AG, SR2 or SRl and RCO, and,
when provided, subscriber sender recycle
© eclrcult and relay XC3 in this circult, is
impressed on the subsgcriber®s line through
a tone coll in the TT converter.

(¢} See Paragrapn 95 for a descriptlon of
the operaticn of this circuit on calls
from touch-tone sets.

RECEIVING DIAL PULSES - FIG, AE

12.1 When the subscriber dials, relay L
releases momentarily on each pulse,
under direct contrel of the dial with Op=
tion EA, or under contreol’ of the TT con-~
verter with Option EB. Between successive
dialed digits, and after the last dialed
diglt, L remalns steadily operated., until:
the distrlct opens the T and R lends while
advancing to make talking selections or the

call is abandonad. |

12.2 When [ releases on the first pulse of
a digit, Ll also releases. As Ll 18

not very fast operate 4t may not follow all

the operatlons of L, but will stay released

or buzz slightly during the refturn of the

“After the last pulselof each digit,

iz,

' however, when I, stays steadily operated for

an appreclable time, Ll also Qperates.

i




- make. contact on L.

_ Pl to P6 and P6!,

o with TT sets.

12 3 S8R does ‘not follow the pulses, belnb
* -8low release, but remalns operated
until L and L1 finally release when' the
district selector advances for talking
selections or the call 1s abandoned. SR
. holds through a front contact of L and a
-back contact of Ll when Ll does not operate
.with L, and through a front contact of Ll
when 1t does. SRl and SR2 operate and re-
‘lease with SR.

cle. 4 on’ the first atal pulse of each digit, .
. which releases L and Ll, register ad-
wvance relay RA ‘operates through a back con-
‘ tact of Ll., Being slow release, it holds up
. thrpough the pulses of each digit, though Ll
- may-intermittently break its operating path;
“‘but after the last pulse of each diglt, when
LY operates and ‘stays ‘up until the first
- pulge of the next diglit, RA releases. RAl
operates when RA releases and locks to a
This is to prevent any
‘vibration of RA on its. release from being
followed by RAl.

“fl3,' COUNTING DIAL PULSES

13, l ‘The pulses of each aiglt are counted
“ on the palrs of pulse relays Pl and -
Each dial pulse, directly
from rotary dial sets, or indirectly from

'f.TT sets, by releasing and reoperatlng L,

sends a pulse of current from the back con-’
tact of L into these relays, with the effect
of operating first a counter and then its

'prime relays. See Par. 95 for operation

{ 13.2 . This pair of pulse relays lock in N
L ‘serles to a break contact of RAl until

© " a.later pulse operates the next or the
.-~ second next pair, which opens the locking
"+ circult of the former palr and releases

them.

133 If the maximum of ten pulses come

:  from the dial the pulse relays are
locked ' up at the close of several pulses 1in
accordance with the following table:

ePulse 1 relays Pl-Pl?

o2 p2-p2t :

"3 M pOapRt.P3p3i

"L M phephys

"5, " P5-P5tap@

#. 5 m " pleplt-p5-p5l-p6

Moo % p2-p21-potpPEr -

wo-g o P2- P2'-P3-P3'-P6-Pb'
- "9 % PHhepltepb-PO!

S (R P5=P5Y=PO-PO*

13, 4 At the close of a string of pulses.
... whatever their number, the relays -

- which are locked up at that time are re-

leased by .the operation of RAl, after which

they are ready to be operated again by the

pulses of the next digit, A back contact

of L1 Flgure AE or L2 Figure AF serves %o

. re-establish the locking circuit 1mmed1ately'
" on the receipt of the first dial puilse,

without waiting for the release of RAl.
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Figure O provides an added make contact on
the P2t relay which shunts the normal- con-
tacts of the P5 relay and prevents false
pulses during the release of that. relay

lh. REGISTERING FIRST DIGIT

"14.1 The first digit dialed 1s recorded -

on the A register which consists of

- cut-in relay AC, lock relay AL and record=
~ing relays AZ (A zero), Al, A2, A4 and AS5;

the.last four relays being shown in Fig-
ures A and B, Figure A 1s used wlen the
sender 1s to function with 3-digit office
codes only. Figure B i1s used when the
sender will be required to function ini-
tially with 2-digit codes only, during an
intermediate perlod with both 2 and 3 digit ./
codes and ultimately with 3-diglt codes i
only. Except as stated otherwise the
following description of reglstering the
first digit, absorbing any preliminary °
‘pulses ana registering successive digits

, applles for both cases,

14,2 AC operates immediately after T, and
connects the operating windings of

the (A) recording relays to contacts.on

the prime pulse relays. .As the pulses of .

the first digit proceed, the recording re- .

lays operdte and release with the prime i

pulse relays, their locking clrcult being

open at this time.

14,3 1If the maximum of ten pulses come

from the dial, recording relays are
operated at the clogse of the several pulses'
in accordance with the following table:

Pulse 1l relays Al
. [} n A2

« 1) . Al_Ag

n Aq

" A5 .
" - AY-A5
A2-A5

. Al=A2-A5 .
.." AM'AS

" AZ

B0 o~ U WP

‘14,4 At the close of the string of pulses,

whatever their number, the relays.
which are operated at the time are locked up
by the operation of RAl, The’ lockingvpath
effective immediately upon the operation of -
RAL 1is through the locking winding of the

‘recording relay, or two or three of them in

parallel, through the winding of AL, through

back coritacts on the cut-1in relays of all

succeeding registers except the hundreds .

- register, where the back contact is on relay
RCO Figure AG only instead of relay HC, a

front contact on RAL and a front contact on
SR2 Figure AG or SR Figure AH. AL operates
and connects a permanent locking ground to
1ts 'own winding in series with those of . the
operated recording relays. '
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15. PRELIMINARY PULSE OR TOLL DIRECTING
CODE

‘15.1 Preliminary Pulse Absorbed - Flg. AL

‘15.11 In case 1'1s dialed for the first
digit or in ‘case an accildental pulse
is sent by the subscriber switchhook before
the first dlaled digit, the RA relay oper-
ates and releases as for any regular dlaled
digit But the digit 1 is not recorded by
the A register nor 1s the reglstering process
-advanced so as to register on the B registen
- nor 1s the dial tone immediately cut off.
This 1s because if RA relay releases while
_the Al relay alone of the recording relays
~ 18 operated there i1s no locking path 'closed
and the AL relay does not operate, so every-
thing is left as before the false pulse
1s received. If digit 3, 6 or 8 is5 dialed
- the locking path for the AL relay is closed
fhrough a front contact on the AE orr A5 rew
ays. ' :

15.12 Any number of preliminary pulses will
be absorbed in the same way provided
‘they come far enough apart to allow the RA
relay to release between them. Otherwise
they will register as a 2 or higher number.

15, 13 If on associated decoder circuit is
arranged. to work with prefix 1l code
and this circuit is not so arranged, Op=-
tion "BJ" is provided. This optlon con-
sists of a grounded “LA“ lead which serves
-as a local area uignal to the decoder cira
cuit, ’

15,2 Toll Directing Code Fig. AM
15,21 Code Prefix 11

When a code preceded by the prefix 11,
_ 1s used the first No. 1 operates the XC and
XCl relays. 'The second No., 1 operates the
XC2 and XC3 relays., The ¥C3 relay ground
the EA lead to signal the decoder that an
extended area code was dlaled. Responding
to the EA lead signal the decoder will use
an extra area translator or will route all
"extra area calls to tandem or to toll, with
distinction between extra area and local
area traffic,’
« ! '
Thé P1! relay operates at .the close
of the first No., 1 dialed., Relays po!
AL and ALL willl not have operated., When
the RA relay releases the comblnation of
P1} pelay operated, PO, ALL and XC1 relays
normal will close the circult for operating
the XC relay., When the RAl relay operates
in its turn the Pl¢ relay releases and the
XC1l relay operates: At the ciose of the
second No, 1 dialed the PL*' relay operates
-and with the XCl relay operated the X(2
relay is operated rollowed by the XC3
relay. ‘
R -Option "BI" i provided to prevent 4
false seizure or the auxiliary sender )
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circult when prefix 11 code 1s followed by
a DDD code. When relay (XC3) operates,
the operate path of relays (ASC) and (ASl)
in Fig. CF 1s opened to prevent selzure of
the auxiliary sender circult.

2?/§reliminary Pulse Absorbed

: “If only one No. 1 1s registered the
XC and XCl relays operate but have no ef-
fect wupon a call if a regular code 1s
dialed. This 1s because the flrst digit
other than 1 which is dialed will operate
the AL and ALl relays and the XC2 and XC3
relays will remain normal, If one prelimi-
nary pulse is reglstered and the call 1s

- then abandoned the XC2 and XC3 relays nay

operate but the sender will release without .

connection to a decoder,
16. REGISTERING SUCCESSIVE DIGITS

‘16,1 Three Diglt office Codes Only Used -
Fig. A BEqulpped ] :

© 16,11 The operation of AL upon registration

of the first digit releases AC and

‘operates BC, transferring the leads from

contactson the prime pulse'relays from the
recording relays of the A reglster to those
of the B register. The back contact on BC
opens the parallel counection between the .
windings of AL and BL, so that the latter

- will be clear of ground after RAL releases

- break on any one relay gontach.

t

until it operates again.

16,12 The second diglt is registered in the'

same way as the first diglt, and BL
operated. But in this case if 1 1is dialed
it is registered, not absorbed.

lo 1% All the diglts dialed are registered
. in the same way., there belng in all
elght reglsters, A, B and C for the office

“gode, TH, Hs T and U for the ¢alled number,

and ST for the stations letter for £ifth
di&it of the called number if any,

16.14 Reglster cubnoff relay RCO in Mg. Ag

operates with HC but does not release
with 1t, holding up to the end of the con-
nection. RCO breaks the operating lead to
THL and earlier lock relays and closes a
locking ground to HIL, and later lock.pelays.
Its purpose is to divide the reglsters into
two separate parts so far as their locking
is concerned, because the locklng current
for all elght repisters L8 $00 heavy to
See Para«
graph 53.3 for operation with Fig. AH.

16,2 Two Diglt Office Codes Used - Fig. B
‘Equipped

16,21 If both 2 and 3 digit office codes are
used, when the first code digit is

dialed and the recording relays have oper-

ated, & ground 1s connected to a particular

' one of the cross-connecting terminals; D2
to TG, Sdepending on the first dlglt dialed.

[
E—

i

i
sz
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For example, 1f a2 1is dialed ground 1s con-.

‘nected to TD2 terminal, if a 3 is dialed
ground 1s connected to TD3, etc, The cir-
cult for thils ground may be traced from the
contact of the SB relay through the contacts
of the. Al; A4, TDl and TD2 relays. The TDl1 .

- . .and TD2 relays are operated respectively by
" . the A2 and A5, relays. . ‘

.16.22 The TD1 terminal is strapped to such -

" of these termlnals TD2 to TD9 as
correspond 1in number to the first digit of
one of the 2~digit office codes. Thus the
TD relay 1s operated each time the first
diglt of 2-diglt office code 1is dialed.

oo 16 23 The operation of the TD relay opens

the lead from the AL relay contact to-

' the BC relay and connects this contact to
“the winding of the CC relay, thus operating -

the CC relay instead of the BC and causing
the second code dlgit to be registered on
the C register after which the succeeding
digits are reglistered on the TH, H, T, U

‘and ST registers in the usual way.
“16., 24 The TD1 terminal is always strapped

to whichever of the terminals TD2

o' fD9 correspond in number to the first:
~.digit of the last two diglt code to be '
converter to-a three digit code. Terminals

TD2 to TDY are strapped together in a
certaln order depending upon the order in
which it is desired to convert the two
diglt office codes to three digit office
codes, For example assume that the two

- diglt office codes beginning with 7 are

. first to be changed to 3-digit office codes
X ffollowgd %n order by those beginning with 6,
.5, ¥;2, 3,
" beginning at terminal TD7 the strapping is
“looped successively .to terminals TD6, TD5,

8 and 9 respectively. Then,

TD4, TD2, .TD3, TDB: TD9 and TDl. By ar-

.- ranging the strapping in this manner the
‘conversion to 3-diglt office codes 1is

effected by cutting'a single strap each
time a group of two digit office codes are
converted to 3- digit office codes. - .

'7_ 16.25 During the period when only E-digit

office codes are being used the B reg-

ister relays BC, BL, BZ, Bl, B2, B4 and B5
“‘and the TD, TDl. and TD2 relays may be
. omitted, In this case leads TD at the TD
.relay are connected, together thus oper-

ating the CC relay directly from the con- .

~tact of the AL relay on all calls during

this perilod regardless of the first digit
dialed. _ .

' 16.3 Two Diglt Converter Into 3-Dlgit

Office Code = Fig. AT

. Fig, AT provides for the reuse of the
A register relays of Fig. B when an office

"~ 18 converted from 2 to 3 digits and avoids

the need of changing these relays to agree

“with Fig, -A codes.
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17, “CONNECTION WITH DECODER

l7 1 When three digits have been dialed,

- as shown by the operation ‘of relay -
CL; or when zero is dialed for the first
digit, as shown by the operation of relay
AZ, or when permanent signal relay: PS op-.
erates with the sender off normal start
relay ST operates and when selection switch
reaches position 2 1t connects battery over
lead ST to the decoder connector,

17.2 As soon as the connector and a de-. .
coder are free to serve this sender,
the sender 1s connected to the decoder by
all the leads shown as going to the con- R
nector except leads ST and CBS. ’

17.3 The sender immediately transfers the
office code and the class of service
to. the decoder by grounding a selection of
the 17 leads, Al, A2, A4, A5, Bl, B2, B4,
B5, Cl, C2, C4, Cb, PS, KS, D1, D2, and D3,
to operate corresponding relays in the de-
coder, In case the decoder 1s not.arranged
for its maximum of elght classes of service,

-one or more of leads D1, D2, and D3 may not
- be connected in the decoder and so need not-

be connected in the sender, Leads CKl and
CK2 are employed in connection with a check.

of the above 17 leads. ) —"
\ .

. 17.4 The decoder then translates the orrice

code and class of service and returns -
instructions to the sender by grounding a
selection of the 32 leads CLl, CL2y CL3,
CL4, DBl, DB2, DB3, TS, TS1l, OBl, OB2,. OB4,
OB5, SD, SDl, DGl, DG2, DG4, DG5, TW, CRL, -
CR2, CR3» LRM, CR5, OGl, 0G2, OG4, 0G5, SO,
2C1 and 2C2 to operate corresponding relays
in the selectlon register of the sender,
In some cases one or more of relays TS1, TW,
ZCl and ZC2 may be omitted from the sender
and the corresponding leads left discon-
nected as the decoder will never ground
them. )

17.5 No relay 1s provided in the sender to e
be operated by a ground over lead CL4,

that lead being used to indicate a free code

and cancel the coin test 1n coln senders.

Under certain conditions, however, the de- :

coder may ground the CL4 lead when connected -

- to a noncoin sender, and in that case the
' sender must be prepared to connect battery

to the lead -to satisfy the decoder. For B
this purpose the (U) resistance, 1s provided

to take the place of the missing (CL4) re- -
lay, The conditions reguiring thils re- -

: sistance are that the sender shall work
‘together with coln senders into a common
:group of decoders, and shall serve one or .

more of the first four classes of service 1in
the decoder, those first four classes in- . g
cluding any ¢oin classes there may be,

17.6 After a brief interval to allow the
" selection register relays in the

Page lT“L




v ' CD-21193-02 - ISSUE 20B

sender to operate, the decoder grounds lead
RL. This operates release relay RL, whlch
locks and operates RLl. ' RLl breaks the
start lead ST and the decoder connector
thereupon releases and breaks all con-
nectlons between sender and decoder. RLL
also locks the selection register relays
and connects the FT lead through to start
districts brush selection,

17. 7 Lead TRL, the remaining one of the 53 .

connecting sender to decoder, is used
only in case the decoder fails to release
the sender in the regular way as Just de-
scribed, Its use will be described later.

8. SENDING- INFORMATION TO DECODER

18,1 On the first trial which a sender

: makes on every call to obtalnh a trans-
lation from a . decoder, it must ground at
least temporarily every one of the 17 send-
ing leads Al, A2, AW, A5, Bl, B2, B4, BS,
Cl, C2, C4, ¢5, PS, KS, D1, De’ and D3, ex-

cept any of the last three which may be dis~ .

- connected at both ends. A steady ground is
connected to operate and hold a relay in the
decoder; a temporary ground is connected to
operate a relay in the decoder temporarily .
for checking purposes only. The temporary
ground originates in the decoder and comes
to the sender over leads CK1 and CK2.
18.11 The first 13 sending leads, for the
office code, are connected to trans-
fer springs on relays of the same designa--
tion.” If a relay is operated it connects
steady. ground to its lead if 1t 1s not op-
erated it connects its lead to lead CKL,
or to lead CK2. The office code for dial
zero or permanent signal 1s 0~0-0, and in-
addition lead PS is grounded on a permanent
signal call.

©18,12 Lead XS is permanently connected to
lead CKl in this sender. It is cons~
nected to steady ground 1in a keyset "A"
sender only, as Lts purpose is to notifly
-the decoder whether 1lts dealing with a
subscriber sender or a keyset “A" sender,
18.13 The decoder.may be arranged for a
maximum of elght classes of service,
and it is notified as to which class it is
dealing with on a particular call by steady
ground on a selection of leads D1, D2 and
D3. If a group of senders. serves®only one
class of seyvice each of the D leads is
permanerntly connected to lead CKlL for a
temporary ground or lead D5 for a steady
ground, according to the class served., If .
a group of senders serves two, three or four
classes, some of the D leads are permanently
connected to lead CKL or lead D5, and the
other D leads are connected teo. leads CK3 or
CK4 and s0 to transfer springs on relay FT
or FR. In thls case the leads connected
to FT or FR are connected to lead CKl or
to steady- ground on each call according to
the class of service as registered by the

.'Pége 18 ’

. call,

- 20,1

1ink circult. on relays FT and FR. The
proper cross-connections for D leads
will

18.14 When all relays in the decoder con-

nected to the sending leads operate,
some by steady ground and some by the ground
furnished by the decoder over leads CKl and
CKZ2, a chain circult in the decoder is

. closed, with the effect of removing the

ground from leads CKl and CK2, and so re-
leasing all decoder reglster re¢lays except
those which are operated by steady ground
in the sender. The effect of first operat-
ing all the relays in the decoder and then
veleasing such as are not wanted, 1s to
check all the connecting leads for con-
inulty and for freedom from grounds and
crosses.

18.2 If the decoder falls to send a reg-

ular release signal te the sender
on the first trial, the sender releases
the decoder connector and then makes a -
second trial. v

19, SELECTION REGISTER GENERAL
The decoder records in the selection

19.1

reglster full information forreaching
the distant offlce and charglng for the
When the information for setting
up the district and -office selections has
been utilized, the relays recording it are
released. Then in case of a full selector
call they are set up agaln directly from
the numerical part of the dial register to
gulde the incoming and final selectors.

19.2 The followirg sections outline the
functlons .of the several parts of the
selection register as set up from the de-
coder and as set up from the dial reglster,
The relays are arranged in six parts.
20. SELECTION REGISTER, FIRST' PART
This consists of relays CLl, CL2,
CL3 and CLA. The first three are
operated from the decoder only; and locked
until the sender is released.
with any of the first three relays.
following combinatlions of the first
relays indicated the class of call:

The
three

be furnished by the Telephone Company. .

CLA operates

None Full selector class.

CLL Operabtor class, restricted -
code .

CLe CI tandem class,

CLl=CL2 CI direct class,

CL3 Dperator class, special or

official,
CL3 3~digit cade, or permanent
‘ signal,

CL2=CL3 ¢l tandem class, official
3-41glt code to operator.

21, SELECTION REGISTER; SECOND PART

21.1  This k03513?§ of velays DBL, DBZ;
DB3, ES, S, r31$ ZCls 202 203, .
and 204,

' downIOaded frofm; TCI Library - http://www.’telebﬁonecoiIectors.info - Source: Connections Muéeum, Seattle, WA h



)

~~

21,2 DBL,
"selection switch. .

None

~'None-

. DB1-DB3

UIS-DBL-DB3 - . .o

Relaysfub.

© TS=-TS1-2C2

‘DB2 and DB3 dre set up first
from .the decoder to indicate the

-"district<brush, and are locked. until
" the district group selectlon has been

completed as shown by the advance of the
The following com-
binations 1ndicate the district brush

5_requ1red. oS Wb

I .
District Brush O
DBl - : E g :
DB2 v w3
3
n

.. .'DBl-DB3 .. . cLo n Lo
: DBE2+<DB3 - - SRR

Thousands O
1S SRR

pBL o o e
; IS‘DBI - Cest . C s R "
e T S

. DB2 B o
‘DB : R Lo

2
3
4
5
IS-DB3 Lo PR L v )
8
9

' CD=-21193-02 - ISSUE 20B

_21;3 1S (incoming seiection) DBl, DB2,

© and DB? are then set up.in the same
combination as relays THl, TH2, TH4, gnd
TH5 in the dial register, to indicate the

‘incoming brush and assist in indicating the -

incoming group on full mechanicdal calls, .-
Thousands transfer relay THT operates in -
the trunk test position of the selection
swltch after thousands has been dialed,

-provided relay CLA has not been operated,

connecting the windings of the selection

o' register relays to the contacts of the dial
“‘reglster relays.
..~ tions indicate the thousands digit dialed
i and the 1ncoming brush required.

The following combina-

Incoming brush 0
Incoming brush‘l
- Incoming brush 2
Incomingvbruéh 3

Incéming ‘brush 4

‘ All of the above combinations having

‘elther IS or DB3 operated, but not both, -

indicate odd thousands. Those with nelther .
or both operated indicate. even thousands,
This helps to 1nd1cate the 1ncoming group

. 'required,
' 21.h TS, TS1, zcl and ZC2 are set up from

the decoder only, The following
combinations indicate the talking selection
position to which the dlstrict is to be
set, and whether. or not the sensitive and

Talking Selection
None . .. . : Operator
TS ) . ‘ " No charge .
TS-TSL : Charge
- TS=ZCl " No charge
: TS-TSl-ZCl ‘Charge
© TS-2C2 ' - No charge
‘Charge ’

o "marg‘inal relays in zone registration districts .

" None -

. Sensitive & Marginal
‘Sensitive & Margiqal

are to be operated. TSl 1s furnished only .
when flat rate lines are equipped with .

meters to register calls to A-B toll

points, or when zone registration districts .
are used,. When TS1 is not furnished, the
wiring may be connected so that TS. operated -
sets the district in the no charge pobsition;:

" or connected so as to set it in the charge
position, as ‘specified.

ZCl, 2C2, 2C3, and..
2C4 are furnished only when zone registra- ..
tion 1s used, and then sometimes not ZC2.
With all relays furnished the combinations
are as follows.

‘b;strict Relays Up ~ Zone

None

None

Sensitive .
" Sensitive

VELNHO

g3 and zcu are checking relays whose use

will be described ldter.
22, SELECTION REGISTER; THIRD PART

ﬂ.ea 1 This consists of relays OB, 0B2,

~ OBY4, 0B5, SD, SD1, and OT2

22,2 OBl, OB2 and OB4 are set up first

from the decoder to indicate the
office brush, and are locked until the

trunk test has been completed. The followe
ing combinations indicate the office brush

D downloadedfrom TCI -Li_bréfy' http':f/wWw,teIéph¢neco|_|ect0_ré.iqfo'- Source: Connections Museum,; -S'g'igttle,.'VVAi _"_f |
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required, the zero combination being used 1n
case the call 1s not routed through the
office frames:

None
OBl

0£f1ce brush

" ll

LI n

] T % Nan
§
9

0B2 -
OBl-0B2 . - ) ", on
"~ OB4 .

Ol-gms-  n .M g

- : 1
8%1_2; 8%2-035 e nau
OB4-0B5 - ' " :lv ng"
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The (DGS) relay is operated locally
for pulses 5 to. 9 incl.. "G" option.

22,3 OBl, osa and 054 are then set in

the same combination as relays Bl,
Ba BU4 in the -dlal register to indicate
the final brush, in the case¢ of full
selector calls only., Hundred transfer
reldy HT operates in the positlon precede .
ing incoming group selection, provided
relay CLA is not operated and after .
hundreds has been dialed, and connects the
windings of the selection regilster relay
to the contacts of the dial register relays.
The following combinations indicate the
final brush required.

None Hundreds 0 or 5 Final brusn o
0OBl. loro® " L |
0oB2 | " 2 or g. " "R
OB1-0B2 " 3 or " "3
OBY4 , " borg " " 4

. By adding the numerical designatlons
of the relays which are operated, the
number of the final brush selected is
obtained. '

22.4 Sp and SD1 are set up ‘from the de-
" coder only. SD is operated on all

calls except those to manual offices having

Party lines with station letters, or with .
'ladd five" incoming group sel. SDL is
operated on all calls except those to manual
offices‘haVing lines with 5-diglt numbers.

22.5 oT2 operates when the first two

numerical digits dialed.are 1 and O.
In conjunction with SD and SD1 it serves
to cancel the statlons delay of the time
measure switch when the kind of equipment
of the terminating office, or the first
two digits of the number, show that there
is no occasion to walt for a stations let-
ter or a .fifth numerical diglt, at the
same time placing the synchronizing from’
trunk test under control of the UL reldy
so that trunk test may proceed without

None Thousands even
DGl : even
G2 | " odd
DG1-DG2, : oo

odd

awaiting the advance of the time measure
switch out of position 1il.
in econJjunction with the OT relay also

serve to change the order of sending digits
by RCI impulser when the called line has

a 5-diglt number. The, purpase of the OTl
relay 1is to prevent the operation of the
oT2
the thousands digit and a zero as the.
hundreds dlgit.

23, SthCTION REGISTER, FOURTH PART

?3 1 This consists of relays (DGl), (DG&),
(Dau), (DG5) and (TW).

23, l DGL, DGE DGH and DG5 are set up
first from the decoder to indicate
the district group, and are' locked until
that selection has been completed. The !
following combinatlons show the district
group reguired:

None
DGL , e
DG2 11 1"
DGL-DG2 " "
DG[; " u
DGS A ; H 1t
DG1-DGS ) n W
DGB"DGS 1 "
DGl-DGER2~-DG5 o W "
DGU=DGS ‘ " "

By adding the numericél designationé

Distﬁictvﬁraup

WE~NoWN EWnne o

of the ‘rélays which are operated the number - . -

of the district group selected 15 obtained.

23,3 DGL and DG2 are then set up in a
combination indicating the incoming

group. DGl operates . if H5 in the dial

register is locked up, through a contact on

HT provided HT operates as it does. on a full

selector call only. DG2 operates if elther

DBl or DB3 1s operated alone, .but not if - S

both or neither are operated, The following i

combinations indicate the incoming group

: requ&red. |

Hundreds 0-4
5 9

t . mn " L]

. i 5_9 . " . . L]

v Incgming Group O

Rt 10 4

By adding the numerical designations
of the relays which are operated, the num~.,
ber of the. 1ncoming group selected is '
thained e

23,4 DOL, DGE; DGY and DG5S are set up &

third time on full selector calls, in

the same combination as relays Ul, U2, Ul
and U5 in the 'dial register. This.is done
by units transfer relay UT, which operates
in the position preceding final units selecw
tion provided .relay CLA 1s not operated,
and when units has been dlaled, and indi-
cates the final units selection, The coms
binations are the same as for the district
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group selection which have already been
given, As before the numerical designa-
tions add up to 1ndicate the final units
selected,

23,5 TW is furnished in an office where
some calls are routed through a dis-

tant office selector ADCI, crossbar tan- L~

dem or sender tandem equipment. It is’
operated from the decoder on such a call,
and serves to extend the interval which
the time measure cilrcult allows for the
sender to release before glving the
monitor a stuck sender signal. I% alsc
delays the velease of tha sender in caze &

1

These relays - e

relay should a 3, 6 or 8 be dialed as o o
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'ix ‘ment of ‘the trunk by the: Operator.
e, SELECTION, FIFTH PART e
¢ 24,1 This consists of relays fﬁl¢ R2,

3 v CR3, CR4-and-CR5,. ‘They are Operated .
7 ~.from the decoder only.
£ 24 2 CRl "CR2, CR3 and CRU fix the com= -,
- pensating resistance in the fundi-
mental circult during the office test
and office selections, and also. fix it
2t the same or a smaller value during the
trunk test and later periods. The several
) combinations and the resulting resistances
<™ . are as follows.
% -~ 1+ None | Office Test 988 Trunk Test 8
© . .. - CRM ) B
. " " .
MR v f" 300 "~_ 9
. CR3 - -. ~q K n »900‘ 300
* CR1=CR3 "o "L 600 . 200
... CR2=CR3 " S 300 200
~  CR4 z . :L,-QOO ' . 600
G CRl-CRR‘ v . " 600 - . 600
'--‘;CRB—CRQ . 1 w 900 _ - '900

"7v24 3 CRS 1s operated on all mechanical
" . class calls -over short trunks (trunk '
~loops 1300 ohms or less).: Its effect is to

he fundamental circuit during office and.
runk ‘tests., The MTG relay will not op-.

"~ on the incoming trunk conductors while it
48 returning to normal. When the incoming
selector reaches normal 48 volt battery is

i,'anﬂ”ﬁme- TG relay will then operate..
‘25... ISTER: s:xfh: PART

25,1 ﬂhis “consists’ e?’ré&ays 061, OGQ;
1 ‘0G4, 0G5 and 50.

.25, 2 061, 062, OGH and' 0G5 are Set up
- ‘. first from the decoder to indicate
" the.office group, and are locked until .
trunk test has been completed.
lowing combinations show the office group

.. required, the zero combination being used
©» 1n case the call 13 not routed through the:
office rrames.

. None o ':,;!,' Otr%ce gggup{o
o2 . - w.ow
._vocl-osz . .u T
: OG“ ' - -9 "
0G5 ‘ ] tou
0G1~0G5 ) ’ . U
062"‘005 . " ‘ : " ‘» n
.. OGl 062 OGs o " A " :
- ogl-0G5 . . . M w

O 0= OWI £V PO

|
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T call is abandoned while awaiting assign-

' 26, TIME MEASURE SWITCH
. substitute the MTG relay for the TG relay in

‘erate should the tunk test be made while the
‘fundamental 1s connected to one of the in-.-

“coming selectors which has 24 volt battery - “"the sender 1s released.

.connected to the incoming trunk conductors

The fol- -

.14 pass-by

By adding the numerical designa-
tions of the relays which are operated

- the number of the office group selected 4y

obtained,

25,3 0Gl, 0G2, 0G4 and 0G5 are then set up -

on full mechanical calls in the same

 combination as relays TL, T2, T4 and T5 in.
- “the g4ial reglster.
‘transfer relay TT which operates in the
position preceding final tens selection

This 1s done by tens

provided ‘CLA 1s not operated, and when tens

has been dialed, and indicates the .final *
tens selection. The.combinations are the
same as -for office group selectlon as gilven -
in the preceding paragraph, - As before the
numerical designatlions add up to indicate

" the final téns selected.

25,4 SO 1s‘operated rrom‘the decoder on. -

© skip office calls, that 1s, on calls ':
not routed through the. office frames. It
serves to pass the selection switch thrnugh-
the office test, office brush and office
group positions and permits the operation -
of FO3 immediately upon release of FOl1
to close the fundamental ror trunk test.
with "AA" wiring, . . .

. }?v/ .

26,1 The time measure sequence switch Rl
makes one revolution each time the"
sender 1s used starting from the normal
position:1l when the sender-is seized, ad~
vancing as different parts of the dialing
are completed and returning to normal when.
If the dialing or
the release 1s delayed, the switch 1s ad-

‘vanced by power driven interrupter to one’
- .-of several positlons where disposition is’
- .made of the call : . .

26,2

The eighteen positions of the switch;n
are used as follows: '

1 'Normal
2 Passwby
3 Awaiting first digit.
T Hy Awadting first digit
-5 ‘Peymanent Signal
6 Awalting ‘Units digit
g- Awaltlng -‘Units diglt” -
~ Partial «dlaling signal
9- Statlons delay .

- 10 Stations delay

.11 Stations delay

© .12 Stations delay

13 Pass=by

‘15 Awaiting Release: - o L P
16 Awaiting Release R
.17 . Awalting Release - o
- 18 Stuck sender. signal =

27. STARTING TIME MEASURE SWITCH

‘When the sender is seilzed, ‘the off-
. normal ground operates.relay TMS
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by interrupter TMA in position 6 and 7 for
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which operates TML., The latter advances
the swiltch to position 3. TMLl releases

as the. switch leaves position 2, but TMS
locks to off-normal ground. If the sender
is selzed before the time measure switch
has restored to normal from the preceding
call, TMS will not Operate until 1t has,
done so.

28. TIMING FOR FIRST DIGIT

28.1_'An interval of 30 to 60 seconds 1s
measured by interrupter TMA in posi-

‘tions 3 and 4 for the registration of the

first digit.

28.2 On the first closure of the inter~
-+ :rupter after the switch reaches
position 3, relay TM operates. Then when

~the interrupter breaks, TM1 operates in

series with TM, and advances .the switch
to u. As 1t leaves 3, T™™ and TML release.

28 3 On the second cycle of the interw
rupter, TM and TMl operate in the
same Way and advances the swltch to 5,
where they release. In this position pers
manent signal relay PS operates and a con-
nection ls established from the calling

i ‘'line to & permanent slgnal trunk, .as will
‘be described later. : .

28,4 If the first digit 1s dialed and rege

istered before the second closure of
the "interrupter, the switch being in posi-.
tion 3 or 4, the operation of relay AL in
the dial reglster operates relay TML alone.
This advances  the switch through %o posi-
tion 6, and holds open the operating lead
to relay PS so the latter cannot operate
while the switch passes through 5. As the

Bwitch leaves position 5 relay ML ree~
leases.

28 &l w1th Option X, the TMA interrupter o
‘will advance the Rl sequence switch
out of position 5 in case the sendex does,

.. not restore after the PS re]ay functions,

29. TIMING' FOR UNITS DIGIT

29.1 The first digit having been dialed
and registered in the time allowed,

an intarval of 30 to 60 seconds is measured

the dialing of the qther digits up to and

" including the units diglt provided the

class of call is done which yequires the
dialing of a number.

'29 2 On the first closure of the intepe

rupter after the. switch reaches 6,
TM opérates, When the int terrupter breaks
TML operates and advances the switch to T.
TM and TML operate again on the second ¢ycle
and advance the switch to 8.

~29.21. Sender Monitor, Pigure AN

osition 8 the SEL interrupter

flashes tﬁe SDR lamp at the sender monitor
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" function.

positlon, with relays TMl and MS normal.
Also an auxliliary signal 1is provided

through the K1 cam. The flashing signal
indicates partial dialing or failure to

. release on permanent signal or. fallure to

release for other reasons. A steady lamp
indicates a sender make~busy.

29,22 Automatic Priming After Time‘oﬁt,
Figure AQ or AU -

Instead of signaling at a ‘sender
monitor position, a circuit is closed in

. position 8 with the TMl relay normal- to

operate the MS relay. This operates the:
MT relay and in turn the PR relay. The .

sender 1s automatically primed the same

25 1f a monitor performed the priming -
The . SS lamp at the sender make-
busy frame will light with Figure AO and
the TA lead will be grounded %o produce

“an audible aiqrm 4f the sender does not
- restore prompti

Option DI permits the
SC lead to be &rounded from the MB jack

. to facilitate the use of the stuck con-

nection finde* circuit.

29,3 If the units diglt 1s dialed before'
the second closure of the inter-

Tupter, the switch being in .position 6 or 7,

or if it is dialed while the'switch 1s in
but before the monitor plugs into the test
Jaeck, the operation of relay UL in the.dlal.

" register operates relay TML alone. This,
advances the swiltch through the posltlon 9,

and holds open the leads to the monitorts
lamps and auxiliary signal circuly,

29,4 In'the case of a 2ero or J=diglt

official code,call or a, permanent

' signal, no units digit will be dialed and
_ it is necessary to pass the switch to posi=

tion 9 without measuring time, On a call

of this kind the decoder. will operate re;ay“

CL3 in the selection register. A ground .
through a front contact of CL3 Operates
”Ml and advances the switch to 9.

30, TIMING FOR STATIONS DIGIT

§0.1 The units diglt having been dialed
and reglstered in the time allowed

" then if there is any reason to expect that

a stations or a fifth numerical diglt may
be dialed, an interval of about four sec-.

onds. s measured by 1nterrupter SEL in p@si~‘

tions 9 to 12,

20.2 The, operation of advanaing the switch
- through these positions 1s the same
as above described, There 1s no alarm
position following 12, but on reaching 13
the circull proceeds to count the final
interval, for the sender to release and -
the sender as a.whole proceeds without
waiting longer for another diglt to be
dlaled, : .

3.3 tr another digit is dialed and reg~
istered before the sw;tcn gets into




S on cam F1,
32, TIMING FOR RELEASE
'i32 1 Dialing having been completed an
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position 12, the operation of relay STL in
the dial reglster operates relay TM1 alone,
which moves the switch through to position
13 at once,  Should dialing of the fifth
numerlcal or statlons dlglt:start while the
switch 1s in position 12 the ‘release of :
(L-l) and’ theoperatlon of ‘the {RA) both
onnect ground: -tethe TM relay winding thus
eventing-ithe .operation of TM1l on the
_pening of the interrupter:contact. When
the "(RAl) relay reoperates after the com-

:~pletion of the dial pulse the switch will

“move to position 13 by the operation of
relay STL and TMI.;

30,4 w1tb certain combinations of relays
SD,. SD1 and OT2 on the selection

© reglster, and T5 in the dial register, the

dialing of another digit is possible and
time 1s measured as above described.  With
"pther combinations 1t is not to be expected
and TM1 1s operated as soon as the switch

‘wreathes position 9, and moves the swltch
““through to 13, thus cancelling the stations
s =delay, These latter combinations are as

;felmowe'

BBwﬂifadﬁh-SD angd -SD1 operated or SD1 op- -
erated and “CLA normal, shows the ter-

minating -office “has nelther: station letterS;.

nor 5-digit numbers,

30 42 SD operated but neither SDlenor OT2
shows that there are né station
letters, and that, while there are 5-digit
numbers, the called number is not one of

them hecause 1t does not begin with 10.

30,43 OT2 and T5 operated but SD1 not
- . operated shows that there are 5-dig1t
numbers.and that the called number begins

- with 105 to 109, Usually it cannot be a

5=digit numbers, which are all in the-

. ..8erles 10000 to 10499, Neither can they
“'have-a -stations diglt, because in an office

with 5-digit numbers no station letters

rare-assigned to numbers in the series 1000
7 to 1099. 1In certain locallties there may

be manual offlces with numbers from 10500

cieto 10999, There an alternative wiring is
i-used, bridging around the contacts on T5,

‘.and the stations delay is not cancelled

- on any number beginning with 10.

. 31. PASS-BY POSITIONS
7A}1.1 The switch 15 advanced at onte" past

positions 2, 13 and 14 by a ground 7

interval is measured by interrupter
TMA for the sender to complete its work
and be released, Por any call routed .
through a 2-wire office selector of full
selector tandem equipment, the interval is

"measured in positions 15, 16 and 17 and

~varies from 60 to 90 seconds. For any
.other call, the 1nterval 1s from 30 to 60

seconds, position 17 being passed by
without timing. except that on an P,C.X, ca11
if position 17 is not reached before trunk -
test is completed the switch must be timed
thru position 17. This allows an extra 30
seconds for the operator to assign the

trunk.

32.2 On the first cycle of the inter-
‘rupter after the switch reaches 15,
TM and TM1l operate and advance the switch
to 16. On the second cycle they advance
the switch td 17. 1If relays Cl and TW
are both released, a ground through thelp
back contacts.operates relay TML and ad-
vances the switch to 18, If either of
them is operated TM and TMl operate on the
third cycle of the interrupter and advance

“the switch to 18

32.3 If the sender 1s released and the
other switches restored to normal

at any time, this switch being in any posi-

tion except normal, ground through a back

contact on relay TMS operates relay TM1,

which advances the switch through to

'normal p051tion 1,
' 33. SELECTION SWITCH
-33.1. The selection sequence switch R2

makes one revolution each time the

. sender 1s used, starting from normal posi-
" tion 1 upon the operation of relay AL, or

PS, and advancing step-by-step as the -
several selections are made. .

33.2 The eighteen positions of the switch, -
are used as follows: "jEf:}

Normal

District brush selection
District group selection
Office test

Office brush selection
Office group selection
Trunk Test - .
Incoming brush selection .
Awtg. Reg. :
Incoming group selection
11 Cable discharge

12 Final brush selection

)
O\ O~ O B\ =

13 Awtg. Reg.

14 Pinal tens selection -

- 15 Awtg. Reg. or C.I, Impulses

16 Final units selection
17 Incomling adyance

18 Talking selectlon
33,3 Ona full selection call through an

of'fide selector the switch stops in
each posltion while the appropriate func-
tion 1s performed, and then advance to
the next position; except the cable dis-
charge position, which it passes through

. without stopping On sklp office calls
ar

positions 4 e passed by without

* stopping.

33.4 On a Cl call the switch atops and
. advances as on a full selector call, .
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except as follows, It passes through posiw
tion 8 to 14 without stopping. The Cl puls-
ing may statt whlle the switch is passing .
these positions, 1f the trunk is assigned
soon enougha. Posltion 15 is used to com-
plete the pulsing, after which the switch
is advanced to 10 for talking selectlons.

‘33 5 On an operator class call the switch .

.stops and advances as on a full
selector call, except that 1t passes .
through positions 8 to 18 without stopping.

34. .- COUNTING RELAYS

34,1 The counting relay circuit, for
counting revertive pulses on selec~

"tions, consists of ten counter relays 0,

to 9, eleven prime relays BO, FO and 1!

to 9% relays FOl, FO2 and FO3 and the
contact of the stepping relay STP. The
winding of BO and FO are connected in
parallel;, and together they constitute the
zero prime relay, two being furnished
merely to provlide the requisite number of
contacts. ‘

34,2 As the stepping relay operates and
releases in response to the rever-
tive pulses, it in turn sends pulses -into
the counting relays, through contacts of
relays in the selection register. The
direction of the current flow through the

contact of STP is reversed after about half

of the selections of a call have been made,
to give longer life to the contact.

34,3 Each pulse from the contact of STP

" operates one counter when the pulse

starts and the prime when the pulse ends.
These relays lock and the prime steers the
next pulse into the next lower numbered
palr. So one palr after another is locked
up, until finally 0, BO and PO operate and
lock, which stops the revertlve pulses.
The number of pulses permitted is pre- .'
determined by the setting of the selection
register, which steers the first pulse into
a particular pair of relays.

34,4 On office group selection the con-
tact of STP 1is connected through
the selection switch to the transfer spring
of 0Gl, and according to the setting of 0Gl,
002 and 0G4, it is connected thence to the
transfer spring of 41, 34, 2t or 1% or to
the front contact of l' If it is con-
nected to 47, the first pulse operates 4 -
and 4', leaving them locked up, the mec-
ond pulse operate 3 and 3!, the third 2
and 2%, the fourth 1 and l‘. and pro-

vided OGQ i8 not operated, the f£ifth

pulse operates 0, BO and FO, and the pulses
cease, If, however, the pulses are sent
into the transfer spring of 3! first,
instead of 4!, the fourth pulse operates,
0, BO and FO and stops the pulsing, and

so on, If 0G5 is operated, five pulses

-in addition to those determined by the

setting of 00l, 0G2 and 0G4 will be re-
ceived between the pulse which operates 1
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and 1%, and the last pulse which operates
0, BO and FO. These five additional pulses
operate 9 and 9t, 8 and 8%, 7 and T!,

6 and 61 and 5 and 5f. Therefore according
to the combined setting of 0Gl, 0G2, 0G4
and 0G5, any number of pulses from one to
ten will be received before their flow is
terminated.

34,5 The operation of BO breaks the funda-

mental circult and thereby stops the
selector which is generatlng the revertive
pulses.

34,6 After certain selections Soffice-brush
and group and final units) FO oper-
ates FOl and F02 in turn and FO2 releases
F03, which is otherwlse operated whenever
the selection switch is off-normal.. POl
and FO3 unlock the .counting relays and
they 'all release. .FOl does not release at.
this time, however, as 1t locks, and F03
being released maintains the break 1in the
fundamental c¢ircult after BO has released.

.The release of F(, with FOl locked up,

advances the gselectlon switch, and as it
leaves the position it has been 1in, FOl1
and FOZ release and FO3 operates. The

‘counting relay circult is now ready for the

next selection:  The slow action introduced

by FOL, FO2 and FO3 is for the purpose of

preventing selectors from getting out of
step with the sender.

34.7 After district brush and group se-

lections and before talking selec-
tions on all calls and with "AA" wiring
before trunk test on skip office calls
where less time 1s required FO3 operates
thru the bottom break contact of FOl with-
out walting for FO2 to release.

34,8 After all. other selections where
‘sufficlent time is provided by a
sequence ‘switch position intervening be--
fore the following selection, FOl and FO2
are not operated, nor P03 released.. The

‘operation of FO starts the sequence switch

at ocnce, and as 1t advances it unlocks. the

‘ecounting relays, The fundamental 1s closed

by the release of BO and the advance of

" the switch to the second posiﬁion beyond.

35. DISTRICT. BRUSH SLLECTION

35.1 'The operatioh of relay RLL to re=~
]ease the decoder closes the funda-

‘méntal tip to ground through the winding

of S8TP, the operating winding of overflow
OF shunted by its noninductive winding and
a 1000 ohm resistance, all in serles. The
fundamental ring is open. Any false bat-
tery on the ¥R lead such as might cause an
overcharge will operate relay ZC3, 1n case
the sender ls equlpped for zZone charging.
and so prevent the closure of the funda-

-mental €ip to ground.

§Jv2 Tnis closure of the fundamertal tip

to graund starts the districz elevaten,-

. L o ‘ ‘ ' o
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.‘;to the- counting relays.
‘breaks the fundamental stopplng the dils-

- gender,
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.and as that rises 1t sends pulses over the

" fundamental ‘tip, STP follows the pulses, but .
~ OF .does not because it 15 polarized in the

: other direction.

A35 3 STP sends from one to rive pulses

‘through the contacts. of the DB relays

"in the selection register to the counting
" relays,
‘mental, stopping the district elevator in .
-position to trip the desired brush, release
* the ~counting relays, and advances the se-
lectlon switch to position 3. '

36, DISTRICT GROUP SELECTION

The last pulse breaks the funda-

' 36 l w1th the switch in 3 and BO and FOl

released and ¥03 operated the funda-

'mental tip 1s again closed to ground

through the same:circuilt as before. The

©."district elevator starts again and sends

more pulses to STP. '

36.2 STP sends from one to ten pulseu
through the contacts of the DG relays

The ‘last pulse

trict elevator with its tripped brush on

- the first trunk of the deslred group, re-

leases the counting relays, and advgnces

. the switch to position 4,

'3 the "P" winding of SC relay ~ 1000

‘ ;~ohm - 1s.shorted decreasing the resistance.

7-in "SC" lead to 500 ohms for the purpose of
o v ‘aperatling a relay in the district selector
"‘;'circuit.v

‘7-?T37.- ZONE REGISTRATION IN DISTRICT g

SELECTOR

"37,1 . Part of the information for zone

‘reglstration is reglstered in the

 district by setting its switch in the no-
‘charge or the charge talking selection -

position, The rest of the information is

. reglstered by operating a sensitive relay .
. by high resistance battery from the sender,

or the sensltive relay and also a marginal
relay by low resistance battery from the
The battery 18 sent over the FR .
lead during the time district group selec“
tion 1s belng made.

'.'37 2 To send high resistance battery to

the district, relay ZCl is operated’

by the decoder while the selection switch
“18 in 2, and locked until the switch
- leaves 3.

580 ohms battery 1s then con-
nected to the FR lead,

" 37.3 As soon as district group selection

is completed, the release of relay

FR ‘lead to'avoid operating a relay in a
tandem district or a call indicator trunk;,

- on a skip office call.

1

‘4_36 3 Where the (R2) switch enters position

To send low re- .
- sistance (52.5 ohms) battery to the dis-
_‘trict, ZC2 1s operated 1nstead of ZCl.

}VF02'breaks ‘the battery connection from the -

37. h " The path for moving the selectian

" switch out of position 1 1s taken
through break contacts in serles on TS1,
ZCl and 2C2, - This is to insure sticking
the sender in preference to making an
overcharge in case one of these relays is
operated by a cross of 1ts locking wind-
ing to ground or off-normal ground. If the
locking contact of one of these relays 1§
crossed, the relay will operate in ‘posi-
tion 1 of the swltch by a circult from an
off=normal ground through cam E2

38, OFFICE TEST.

38.1 Assuming that the call is routed

through the office frames, the switch
stops in 4 and relay (OFT) operates while
the district elevator hunts for an idle
office selector. The fundamental 1s closed
as a metallic circuit from fundamental tip
to fundamental ring through the winding of
trunk guard relay TG or MTG, .the operating
winding of overflow relay OF not shunted,
the compensating resistancé and a. trunk

guard resistance D of
serles, The value .of
resistance for office
or 900 ohms according

" relays CRl and CRZ2 in

ister., The MTG relay
used according to the

14500 ohms, all .in
the compensating
test if 0, 300, 690 .
to the setting of

the selection regs
or the TG relay 1s -
setting of relay CR5.

. The MTG relay is used on full selector

calls where the maximum trunk resistance
for trunk test does not exceed 1300 ohms,

38,2 The district elevator having hunteéd-

over the trunks of the group, stops,
on the first idle trunk, sending battery "
over the fundamental to operate TG or :
MTG but not OF, ,

'38 3 TG when used, operates TGl and TGE

in turn, while MTG operates .TG2 ‘
directly. TG2 advances the switch to 5,
As the switch leaves 4 1t breaks the funda=-
mental and TG, TGl and TG2 or MTG and TG2 .
release, also OFT. ‘

28, h The purpose of resilstance D, 1&500

ohms 1is to prevent the line relay in
the office selector from operating until
the switch has passed to the next position,

'f:38.5 In order to close the fundamental

for office test 1t is necessary to
operate relay 2C2, and if it fails to - .
operate the sender will stick. Fiprst re=-

'a“ lay ZCU4 operates, and that connects oper=-
"ating winding of 2C3 through break contacts.
- of ZCl and ZC2 to 1000 ohm battery, and
;. also to the transfer springs of relays FT

and FR., If elthéer of the latter are op=-
erated at this time the 1000 ohm battery. ..
I's shorte=circulted and  ZC3 does not oper=-
ate., This test proves two things--first

_that ZC3 is operated and has a clear cir-

cuit to operate from false battery on the
FR lead, to block district selections, -
and secondaly that sticky relay FT and FR =
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'is]opérated falsely. This test ig repeated .

in trunk test position 7.
39, . OFFICE‘BRUSH SELECTION

39.1 In position 5 the fundamental 1is

. closed as a metallic circuit through
the operating windings of STP and OF, and
the same compensatling resistance as was
used for office test, but without the high
resistance D. The operating winding of OF
isagain shunted by the noninductive winding.

39.2 Closure of the fundamental through

this circult starts the office ele-
vator, which sends from one to five pulses
in reaching position to trip the desired
brush.

29,3 STP pulses through the contacts of
the 0B relays, the selection is

finished and  the switch is advanced to 6

except that the fundamental closure is:

further delayed awalting the release of an,

4O, OFFICE GROUP SELECTION

40,1 In position 6 the fundamental is
closed again as in 5. The office
elevator starts agaln and sends from one
to ten pulses. The selection is made and
the switch advanced to position 7, except -
that STP pulses go through contacts .of

the 0G relays instead of the DG relays, a&nd

the fundamental-closure 15 delayed for the
release of FO2.

L1, SKIP OFFICE SELEGTION

41.1 In the case of a call which is not

routed through the office frames,
the decoder will operate ryelay SO in the.
selection register,

41,2 when the switch leaves position 3
" after district group selection FOL

does not release as usual, because it is

locked by SO through positions 3 to 6.

41,3. A contact.of so passes the switch

through positions 4, and POL passes
it through 5 and 6. 'The switch therefore
passes through to 7 without stopping, while
FO3 being released hold the fundamental
open, .

42, . TRUNK TEST, FULL SELECTGR CALL'

42,1 The switch stops in position 7 and -

relay OFT operates while the office
selector,; of the district in case office
selection was skipped, hunts for an idle
trunk, From here on the operations ‘differ
according to the class of call. The trunk
test and remaining operations for a full
selector call will be described first. For
~this class none of relays CLL to CL3 in the
selection register are operated and CLA is
therefore not operated,

Pase,aéﬂ
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42,2 The fundamental c¢ircuit is the same

as for office -test except that the
compensating resistance 1s now fixed by
the setting of relays CR3 and CR4. The
fundamental 1is closed between FT and FR
through the winding of TG or MIG, the oper-
ating winding of OF not shunted, a compen-
sating resistance of 0, 300, 600 or 900 ohms,

and a trunk guard resistance D of 14500 ohms,

42,3 The fundamental 1s not closed as soon

as the switch reaches positio

until the dialing nas progressed far enough
to permit incoming brush selection to pro-
ceed,

42,8 The office or district elevator
having hunted over the group of
trunks, stops on the first idle one, and
the trunk sends battery over the fundamental
operating TG, when used. TG operates TGl
and TG2 in turn, and swiltch passes from 7
the fundamental is broken on the switch and
TG, TGL, TG2 and OFT release, SO also re-
leases at this time. The purpose of the D

resistance is to prevent the line relay in . °
- the incoming selector from operating until

the switch has passed to position 8, When
the MTG relay is used for this test the
operations above described in thls para-
graph are the same except that the TGL relay
does not operate, the MTG operating the TG2

~directly. In this-case should the incoming

selector be returning to normal the MITG will
not operate until it has reached normal and
is ready to make selections. The (MTG)
relay 1s used on panel FS calls where the
maximum trunk conductor res. does not
exceed 1300 ohms.

43. INCOMING BRUSH SELECTION

. 43,1 1In position 8 the fundamental 1is

closed through the winding of STP

- and the shunted operating winding of OF,

and the same compensating resistance as
was used for trunk test,

" 43,2 Closure of the fundamental starts

the incoming elevator on birush selec-
tion, and 1t sends from one to five pulses,

4%.3% STP pulses through the contacte of

relays IS, DBl, DB2 and DB3, which
have been set up in a new order for tha
incoming brush selectlon, as described
before. The selection is made exactly as
for district brush. The switch 1s advanced
to position 9 on the operation of FO. as
described hefore,

4y, AWAITING REGISTER AFTER INCOMING BRUSH
SELECTION

44,1 If the hundreds digit has already
- been dlaleds; relay HT operates when

. the switch reaches 9, and 1t carries the

switch through %0 10 a8t once. Otherwlse i€




5.

'for'incoming brush selection,

. 45, 2

. 0 , S ' o
will wait in O until relay HL is bperated
by ‘the dialing of the hundreds digit.

. INCOMING GROUP SELECTION - FIG BD
AND "F ) I . .

,'h5 1 1In position 10 the fundamental is

closed through the same circuit as

The incoming
elevator starts and sends from one to four
pulses., STP pulses through the contacts of
DGl, DG2 and DG4. The selection is made as
for district group selection and the switch
is advanced to 1l on the operation of FO.

"Add Five" Incoming Group Selection

To provide for routing calls to two

vruil selector terminating crossbar units

over a common trunk group. Fig., 2 and."E"

. apparatus are added to permit adding 5 to -

the incoming group selectlion. When the

‘"dialed code indicates a need ‘for this dis-
"~ tinction, the decoder does not operate the

(SD) relay for a full selector code,
from the normal contact of relay (SD)

_through relay (HT) reoperates relay (DG5)

thus- addlng 5 to the incomling group selec-
tion. ,The former function of advancing
the time measure switch on this elass of
full selector calls is now accomplished by

. the normal contacts of the (CLA) relay,

' H?.V

- Flg. Z, which is never operated for a full
-selector call. v

. 46,

CABLE DISCHARGE AFTER INCOMING GROUP
SELECTION

a 46,1 The switch 1s advanced -through to 12

~ without stopping in 11, and the cable
i1s discharged while passing through 11 to

-prevent false operatlon of STP when 1t

1s connected for the next selection, the

.- D resistance of 14500 ohms in seriles with

the C resistance of 11000 - ohms being bridged

. ~across the fundamental for thls purpose.

The high resistance prevents the premature
operation of the incoming or final line
relay. In this position it 1s never
necessary to hold the switch, since the
progress of dialing required for incoming

. group selection 1is sufficient for final

brush ‘selection also.
FINAL BRUSH SELECTION fi"'

u7 1 - In position 12 the fundamental is
. closed through the same circuit as

ror the 1ncom1ng Selections.

h? 2. On the completion or 1ncoming group
. selection the incoming selector

" starts hunting for an idle final selector. '
" When one - 1s found and the fundamental is

closed in the sender, the final elevator
starts and sends from one to five pulses,

S ’RT 3 STP pulses throﬁgh ‘the contacts of .

The selec~
The

. “.relays OBl, OB2 and OB4.
tion 1s made as for office brushl

;switch 1s advance to 13 on the operation

Ground A

1

i
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48. AWAITING REGISTERiAFTER FINAL Bausa “

SELECTION

" 48.1 .If the tens digit has not been dialed, _

the switch stops in 13 until it is

dlaled, when relays TL and TT operate,

49. PFINAL TENS SELECTION

‘49.1 " In position 14 the fundamental is

: 50.

51.

52,
" 52,1 In position 17 the fundamental 1s

- closed as before. The final selector

" sends from.one to ten pulses, and STP

pulses through the contacts of relays 001,
0G2, 0G4 and 0G5. The selection is made:

as for office group. The switch 1s advanced
to 15 on the operation of FO.

AWAITING REGISTER AFTER PINAL TENS
SELECTION .

’50 1 If the units digit. has not been ‘

dlaled the switch stops in 15 until
units 1is dialed. When both relays UL and
UT are operated a path 1s closed to advance
the switch out of position 15.

FINAL UNITS SELECTION

51.1 . In position 16 the fundamental 1s =~

closed as before. The final selector
sends from one to ten pulses, which STP :
relays through the contacts of relays DGl,:
DG2, DG4 and DG5. The selection is made as
for district group, but the -switch 1is i
advanced -to 17 when FO releases with FOl
locked up. . .

INCOMING ADVANCE

closed as before. On: the completion ”}

~of the final selections the incoming ad-

vances and connects reversed battery to
the fundamental; then when 1t finds the

. fundamental closed in the sender it ad-

vances further and cuts off the reversed
battery.

'52.2 The effect on the sender is that

relays STP and OF recelve a single

- long pulse of current in the reverse direc-

tion from usual., STP operates-and releases,
while OF operates and locks, OF operates in-

coming advance relay IA.

52.3 STP sends a pulse through a make

-> contact of IA lnto the .zero counting
relay O. BO and FO operate when STP re~ s
leases. The fundamental is broken, FOl and

" FO2. operated, FOJ and the counting relays

released, and the switch advanced to posi= .

" tion 18; all as in district brush or group

selection with the following exception. .
When FO operates, lnstead of operating FOl "

| .directly it operates relay AV, AV eperates

AVl and AV1 operatesFOl

52,4 When the switch advances, FOl, FO2,
OF and JA release and FO3 reoperates,

but AV and AVl remain operateds being locked

to off-normzl ground. The RCO relay pper-

- ates in parallel with the AV relay.'
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53.
53,1 The operation of AVl opens the short
c¢ircuit which up to this time has been
‘about the high resistance primary winding
of relay SC. Thls reduces the current in
the SC lead and causes the district to
advance to a position where it 18 ready for
} the talking selection to be made. While
advancing to this position the T and R leads
.are opened by the district: (a) causing the
'L relay to release directly with EA optlon

or {(b), with EB option, causing the release

of the TT converter L relay, which releases
relay’ L in thils circuit. For either option,
release of relay L in this circuit release
relays L1, L2, SR, SRl and SR2.

53,2 In this posibion the district opens

lead SC, with the effect of releasing
relays SC and SCl, These operations start
while the selection switch 4is in 17, and may
be completed there or after it reaches 18.

53,3 A false ground on the dial pulse reg-
ister leads is checked by failure.of -
. these leads to clear from ground when relay
RCO relay operates and releases, ‘If a
ground remains upon those leads 1t will be
held on the off-normal ground lead, after

RCO and T release holding the sender busy

. and providing a stuck sender signal.
54, TALKING SELECTION

54,1 In position 18, after SC1 has released -

showing that the district 1is ready for
talking selection, the fundamental tip is
closed to ground through the windings of- STP
and OF and a 1000 ohm resistance, the same
as it was for district brush and group
selectlons.

5&.2 This closure of che fundamental tip-
, : to ground starts the dlstrict to °
" advancing through its talking positions
sending pulses over the fundamental tip as
1t does 50,

5% 3. STP pulaes the counting relays

through the contacts of relays TS and.
TSl in the section register, and these by
their setting allow from one to three pulses
before operating 0, BO, -and FO, BO breaks
the fundamental. ) ) .o '

55- 'RELEASE OF SENDER

55,1 When the district campletea talking
‘gelection, relay T releases and re~
turns the selection switch to normal, pro-
vided SRl has released. The circuit for
returning the selection switch to normal,
.is wired through the back contact of SRl
to insure that the sender cannot be selzed

before the relays in the slow release chain

SR, SRl and SR2 (if used) have released and
unlocked any dial pulse relays which may be
operated, The off-normal ground lead is
now no longer grounded. TMS releases and
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returns the time measure switch to normal,
and all locked up relays release, Removal
of ground from the off-normal ground lead
releases all operated PB converter relays.

55.2 To prevent another district circuit
selecting a sender after the ground
has been removed by the district and before
the sender has returned to normal a pro-
tecting ground is held on the test lead as
follows: - Relay 8B places battery and
ground on the 80 ohm winding of relay -SG
but as long as there 1s ground on the ‘test
lead this active winding wlll be shunted
preventing the operation of the relay.

" Upon the removal of ,the ground from the test

‘5§'

lead by the district SG will operate opening
the test lead from the T relay which re- )
leases. Battery from relay SB will now hold
SG operated until the selectlon switch re-
turns to normal., If there is a district
hunting on the terminal when the SB relay .
released, the battery from the hunting relay
in the distnlct through the ‘80 ohm winding
of 8G relay will hold relays operated.

As .the district advances by the terminal,
relay SG will release, If the sender test
lead were not protected in this way the
hunting relay in the district might be re-
leased Just as the sender selector was leav-
ing the terminal which would cause 1t to-.
stop on the next sender regardless of
whether it was idle or busy. The 500 ohm
winding of the SG relay, Figure C 1s for
the purpose of decreasing the surge which
tends to release the district hunting relay
when the ground 1s removed from the test
lead by the digtrict

55.3 This completes ‘the operatlon of the
sender on a full selector call.

PCI lMPULSER SWITCH

56.1 The 20-position PCI impulser sequence
switch R3> makes two revolutions on

each call of the tandem or direct CI v

classes. Position 1 is the normal posltion

-and the switch 1s left there on all calls

’

except those of the CI classes., Positlion 5
i1s the starting position for tandem CI calls
and Position 17 is the starting position for
the direct CI calls. The switch is advanced
to the proper position as soon as the set-
ting of the selection register'determines
the class. The cubttings of the B> cam allow
the switch to stop only in positions 1, 5,

_or 17

56,2 When pulsing is started the switch
starts from position 5 or 17, com-.
pletes the first revolution, continues with-
cut pause to a second revolution, and stops
on reaching position 1. If 1t starts from
5 1t sends out pulses for. the office code in
running to 17. In running from 17 on the
first vevolution %o 17 on the second it

-sends out pulses for the number and statien.

In running from 17 on the second revolution

. to the end at 1 it completes the pulsing




cn-21193702 - ISSUE 20B

_opération, including the generation of a
“heavy positive pulse if the wiring is so

. connected,
' 57. SETTING PCI IMPULSER AT STARTING
-~ POSITION

'57‘1 On a direct CI call, the decoder locks

~up relays CLl and CL2, and they oper-
ate CLA., The swltch moves out of 1 when RL

"'operates and passes by 5, stopping in 17.

58,

As ‘it passes 1l the final pulse relays FP
and FPl operate by a path -which remains

_-closed until the selection swiftch leaves

trunk test position 7.,

57 2 "On a tandem call, the decoder locks up
relay CL2, and that operates CLA..

Tandem relay TAN operates when RL operates,.

and 1t operates FP and FPl. TAN also moves

<the switch out of 1, and it stops in 5.

TRUNK TEST, CI CALL

‘58,1 ' The connections for trunk test on a

CI call of either-class differ from

' those for'a full selector call because CLA .
.1s operated, ,
‘-position 7 of the selectlon switch.

The trunk.test 1s made. in

58,2 The fundamental circuit is the same .
‘as. for a full selector call except

' that the D resistance of 14500 ohms is
omitted,

The fundamental 1is closed between
FT and FR through the winding of TG, the -

‘‘operating winding of OF not shunted, and

the compensating resistance.l

58, 3 The fundamental. 18 not closed as soon

as the selection switch reaches posi-
tion 7, because FOl is held locked from the
nrevious selectlon by a ground through cam

il until elther the time measure switch has .

passed position 12 or the UL relay has op-
erated, depending on the stations delay
condition set up by the decoder and by a
ground through cam G3 untlil the impulser
switch has reached 1ts starting position 5
or 17. "HM" wiring eliminates a possible
race condition when the (Rl) switch slips,
and wrong CI pulsing is prevented and stuck

. 'sender time outs on 7-digit MF calls are’

eliminated. This 1s to délay further oper-

" atlons until dialing has been completed and

the sender 13 ready to send out CI pulses,

. In the case of a CI tandem call by 3-diglt

- officlal code no number will be dialed.

For this class of call relay CL3 is locked °
-.up by the decoder as well as CL2. ‘

This
serves to pass the time measure switch by

‘the positions awalting until registration.

Otherwise this class of call is like a’
regular CI tandem call,
mitted for the number and station except
that if the first digit of the official . =
code corresponds to the first digit of two
digit officec codes the first dialed digit
wlll be sent as the tandem hundreds digit,
a zero will be transmitted for the tandem

tens digit, the second dilaled diglt will be

Zeros are trans- ..

sent as the tandem units digit and the

third digit, having been reglstered on the
TH dial. register relays 1t will be trans--
mitted as registered. If a two digit of-

“ fice code 1s dlaled the first dlaled digit .

is transmitted as the tandem hundreds
digit, & zero 1S transmitted for the . tandem

" tens digit and the second dialed digit re-.

. mental.

corded on the C dial register 1s trans-
mitted as the tandem units diglit. When a = '

3-diglt office code. 1s dialed it is trans-j(

mitted as recorded.

group of trunks, stops on the first

:58 4 fThe office or district hunts over the;_

idle one and sends battery over the funda- "~

‘TG, TGl and TG2 operate, but fiot
OF. . .

58,5 .TG2 operates call indicator relay CI;

“end.

_and TG2.

which locks to off-normal ground and :

advances the selection switch to 15. Until
the switch leaves 7, relays OFT and TG2 are
both held operated by ground from SS2- Je.

_This insures that CI shall have time to

operate and lock in case TG 1s released
very shortly after operating, by a quick.
assignment, Whlle the switch is moving
through 8 to 15 and after it stops in 15
relays TG2 and OFT are both held operated
by ground from contact of relay TGl until
the operator by assigning the trunk re-
leases TG and TGl. The fundamental 4is held
closed through the winding of TG by a cir-
cuit through front contacts of 'CI and TG2.
This circuit also goes through a front con-
tact of OFT and the operating winding of OF
until the switch reaches 8, so:that OF may

-respond to a true overflow condition,. but

then OF 1is.shunted out by a lead from
3S4-L2 so that it cannot respond to a
momentary false overflow condition which
may occur at that time due to the -trunk
being disconnected from its previous con-.
nection after it has been seized for this
connection. . .

59'

59.1 The sender 1s ready at.any time after
the switcéh leaves 7 to send pulses

when the trunk 1s assigned at the incoming
When a2 CI control circult or a tandem
sender 1s connected at the incoming end of
the selector trunk, 1t replaces the battery
and ground which operated TG, by a metallic
relay circult deslgned to receive CI pulses,
This causes TG to release, followed by TGl .
The condenser and resistance

ROTATION OF PCI IMPULSER TO SEND PULSES

bridged around TG prevents the discharge or ;

the. TG rrom causing a false CI pulse.

' 59,2 The release of TG2, CI being locked

up, connects leads FT and FR to the

. impulser with only. the compensating resist-

ance in serles., It also operates start

-pulse relay SP, one purpose of which is to

introduce the slight delay of 1ts operating
time betwéen the closing of the fundamental.
and starting the impulser. Otherwise, if
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the switch were started at once on the re-
lease of TG2, the first pulse starting from
the center of the cam cutting, might be
abbreviated. .SP also closes the circult of
the low resistance pulsing battery, which
if normally closed would sometimes drain to
ground through the units dial register and
~cams I3, P3 and Y3 from .the time units is
~dlaled until the trunk is assigned.

59 3  The operation of SP starts the switch
' rotating, a direct connection from the
contact of SP to cam B3 carrying the switch
" through every position but 1. It is carried
through 1 to .start on its second revolution
by a connection from the contact of SP,
through a front contact of FP1, to cam C3.-
TAN, if operated, releases when the switch
leaves 17 on the flrst revolution, and FP-
and FPl releases when 1t leaves 10 on the
second revolution. FPl being down when the-
switch reaches 1 at the end of the second
revolution, it stops there,
60. GENERATION OF CALL INDICATOR PULSES
60.1 'As the 1mpulser rotates, one pulse is
: generated in passing each position,
and each pulse lasts one full position of
18 degrees of rotation, 9 degrees each side .
of the center. The pulses generated in the
even-numbered positions are either light i
negative or heavy negative, and those in ,
the odd-numbered positions are either light
posltive or blank, according to the setting
of the dial register.

60.2 As the switch passes an- even-numbered
.+ position, cam Y3 grounds lead FT, and

cam FJ connects lead FR to battery through

high 40 type resistance B. Unless this

condition is modified by a connection in

the dial register, a light negative pulse is

generated, = The high resistance is 6500 ohms,

60,3 1In passing an even-numbered positiocn
- the high resistance battery lead is
‘also connected to some part of the dial
register, through contacts of TAN and OT,
rand cam U3, K3, I3 or J3. In the dial
register, according to its setting, there
is either no connection, or a connection
through cam P3 to battery through low 44
type resistance A, In the latter case the
high resistance is shunted by the low re-
slstance and a heavy negative pulse is
generated,

' 60.4 As the switch passes an odd numbered

position, cam Y3 grounds lead FR and
‘lead FT is connected through contacts of -
TAN and OT, and through cam V3, L3, M3, N2
or 03 to some part of the dial reglster.

60 5 To generate a light positive pulse,

, the FT lead 1ls connected in the regls~
ter to a lead bhrough cam R3 and high 40 .
type resistance A .to battery., This resist«
ance ‘18 also 6500 ohms to agree thh reslst-
ance B 1n the FR leads,
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60.6 To generate a blank pulse, the FT lead

is connected in the reglster to a lead
through cam S3 or T3 to ground for such a
period as to extend the grounded condition
of FT from the previous even numbered posil-
tion through the first quarter of thils odd
numbered position. Then cam S3 or T2 opens .
this lead. The result is that both FR and
FT are grounded for one quarter of the posi- -
tion, or 4-1/2 degrees, to discharge the ' AR
cable, and then the FT lead is. open for the ’
remaining 13-1/2 degrees, to glve the blank
pulse. In the starting positions, 5 and 17,
both leads are grounded 1/2 the position,
instead of 1/4, in case the switch should
start from a little past the center of tne.
position.

00,7 The feeder ground to cam Y3 1s taken

. through the top make contact of SP in
normal position of the switch, in order to
avold a current drain when the sender is
idle in case the switch should stop slightly
off its normal position, as 1t may, due to
‘the absence of an "A" cam.

[

61, CONNECTION OF IMPULSER TO DIAL REGISTER

61.1 If the impulser starts from position
5 with TAN operated, for a ‘tandem
call, high resistance B and the fundamental

" tip are connected through cams U3 and V3

respectively to the A, B and C registers in e
turn, whlle the switch moves through 16 - : 4
positions to send out the office code. ' . ’ 4
When Fig. "B" is used the high resistance B :
1s also connected thru cams E> and W3 and -
contact of TAN to the A reglster while the &
switch moves  thru positions 5 to 9 of the . ’

first revolufion only.

. 61,2 After sending the office code and re-

leasing TAN, or from the start in 17
on a dlrect call, the leads are connected
through cams 13, J3, L3 and M3 to the ST,
TH, Hs T and U reglsters in turn, provided
relay QT 1is not operated; or through cams
K3, N3 and 03 to the TH, H, T, U and 8T
registers in that order if OT is operated.
OT is the over ten relay and 1is operated,

- except as explained hereafter, only when the

called number is in the series 10,000 to
10,499, This fact 1s indicated by the fol-

.lowing combination of conditions, all of . . ' =y

which must exist:

61 21 0T2 Operated and T5 not operated, .
showing that the number is in -

either the series 10,000 to 10,499 or ’

the series 1000 to 10u9. In certain areas

where numbers from 10,500 to 10,999 are

assigned, the wiring 1s so connected that, -

Jit is sufficlent for OT2 to be operated

and 15 immaterial whether T5 is operated
or not., : o
61,22 8Dl not operated showing that the
called office has H-diglt numbers. .
|

i,
£1.2% STL operated, showing that five j
digits were dlaled, / s
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',62, CALL IVDICATOR CODES

62.1 The dial register relays for all
: diglts are set up in one code, as

ffollows.

) Relaysf
Operated

Number - "Relays  Number

o 5
1 6

1% R
y 9

FONHO

Regular _ Thousands

17T 10 1 10 10
DEZsnsEEIs
T AT U
ZZZZZ3D50 5
O O~ O\ EW O O
BEA- BB LN
oSoORZZZS33
R R
ZD 2o =T 2o =D

It should be noted that by adding the'
numerical designations of the relays which

. are operated, the digit which was dialed

will be obtained.

62 2 The CI pulses are sent out in three '
' “different codes accordingly to the reg-

"-isters at the incoming end of the trunk., One

code 1s for stations; another for thousands.

.and thé third or regular code is for -the
. office code and the four numerlical digits,

These three codes are as follows, N meaning
Heavy negative, pulse, n light negative
p. light positive and - blank pulse:

Stations -

B O-n-n
: 1 n-n

b(w 2 N
Z o=m=n
| B o]
oZy

!
3

For a: u-digit number OT is not oper-
- iated and the pulses are sent from the
registers in accordance with the above -
codes.  After the office code, if sent,

~stations 1s sent first, then thousands and

the other numericals in order. If stations
was not dlaled, or if anything was dialed

‘for stations except J, M, R or w, zero 1is.

sent,

624 For a 5-diglt number OT is operated

. and pulses from the thousands regis-
ter are sent first, after the office code,
then the other numericals in order and

-pulses from the stations régilster last.

" 62,41 The registration'oﬁ-thehTH register

is always 1 for a S5-digit number.,

. This 1s to be recelved on the stations
register at the incoming end of the trunk :

and therefore must be sent 1n the stations
cade; which 18 p n - n rather than the
théusands code, which i1s = n-= N. . The first
pulse 1s made positive by carrying the tip
lead from the register through a transfer

lead -0 to cam S3 and gives a blank pulse,

" but with OT operated it connects with lead
‘M to cam R3 and glves a light positive
o pulse. :
.~ the reglster from a light to a heavy nega- - .
- tive, because the lead from low resistance-
" " A'1s not carried into the thousands regis+ .-
... ter in position 20 where the pulse is'sent,

The last pulse 1S not changed in -

‘62 42 The registration on the H register

is always O for a 5-digit number.
This is to be recelved on the thousands
register at the incoming end of the trunk
but as O is the same in all codes no
speclal translation is required.

Normally, 1t connects with;-'

62.43 The registrations on theé T and U reg-.

isters are sent out in the regular
code and recelved on the hundreds and tens
registers at the 1ncoming end. - .

62.44 The registration on the ST .register
may be anything from O to 9 and is

to be received on thewnlts register at the

incoming end, It must be sent therefore . _ .

in the regular code instead of the stations

code, This 1s done by using a separate set

of contacts on the ST register relays,

. 62.5 Unless this circuit is arranged for

direct distance dialing, zero 1is never

used for the second or third digit of a pube
lished offlce code, so if zero 1s dilaled it
is presumably in error for letter O. There~
fore if relay BZ or CZ 1n the dlal register
is locked up, the same CI connectlions are
made as when Bl and B5, or Cl and C5, are
locked up, these being the comblnations for
number o, which occuples the same dial hole
as letter 0. However, 1n case thils sender

is also used by operators employing codes
with zero for the second or third digit, it™
will be necessary to transmit zeros when
dlaled. For this case a modification is
. made 1n the wiring at relays BZ and CZ.

>63. FINAL HEAVY POSITIVE PULSE
' 63,1 The last pulse .of the last digit is

generatedAas the impulser passes posis= -
tion 10 on 1ts second revolution. In pass-
ing 17 a blank pulse is sent, consisting
like any other, of a ground of FT and FR ‘
leads from 1/4 position and an open for 3/4
position. In passing 18 a heavy positive
pulse 1s sent 1if a wiring is connected, or
the fundamental is open if B wiring is
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connected, In passing 19 and 20 the funda-
mental is open.

64, 'FINISH OF CALL INDICATOR CONNECTION

64.1 As the 1mpulser reaches position 18
3/ with 8 wiring, or 17 with T wiring

'FPI being released, advance relay AV oper-

ates and locks to off-normal ground. AV

advances the selection switch from 15 to

17, where AV1 operates, followed by FOl,

FOl advances the selection switch to 18

and releases.

64,2 The sender 1s now in the same condi=
. . tion asat the end of incoming ade
vance on.a full selector call, District
-advance, talking seleucion and release
~ take plaue. )

?65. TRUNK TEbT; OPERATOR CALL

165 1 ‘There are two classes of calls for
G operators over direct trunks. One
‘class, is for a call which was made for an
unassigned or restricted code and which the
decoder rerouted to an operator. For this
class the decoder locks up relay CLl, the
only affect of which 1s to operate CLA,
since CL2 is not operated. The other class

is for a zero, official 3-digit or permanent’

signal call, For this class the decoder
.locks up relay CL3, which also operates CLA.

65 2 Relay CLA being operated for elther
; class of operator call,'as it is for
any class of CI call, the fundamental cir-
cuit is the, same as for an CI call,

65. 3 'On the first class of operator call

; it is to be expected that the sub-
scriber will dial a number, and it is neces~
sary to delay the trunk test until he has
done so,; to prevent the dial pulses from
falsely releasing the supervisory relay in
the district selector. This is done as in -
a CI ¢all, However, if desired the CL3
relay may be operated by decoder on the un-
assigned code calls, to pass the time meas=
ure switch by the positions awaiting units
registration. -

65.4  On the second class of operator call
_ 'no number will be dialed. Relay CL>
being .operated passes the time measure
switch by the positlons awalting units
ieglgtrablon and bhe trunk test 18 not dew
ayed. .

65 .5 The office or district hunts over the

©  group of trunks, stops on the first
idle one and sends battery over the funda-
mental. TG, TGl and T42 operate but not OF,
Just as on & full selector or CIl call,

66, ?INISH OF OPERATOR “ONNECTION ‘

66,1 1TG2 operates the operator relay OP;
which locks to off-normal ground. QP

Pagelja'f

advances the selection swltch to’ position 10,
operating AV as the switch passes 9-3/4.

AV locks to off-normal ground and advances
the selection switch to position 17, where
AVl operates followed by FOL. FOl advances
the switch to 18 and releases,

66,2 The sender 1s now in the same condi-’
tlion asat the end of incoming advance
on a full selector call., District advance,
talking selectlion and release take place.
OVERFLOW -AND TELL-TALE CONDITION

67. TELL-TALE BY DISTRICT SELECTOR

- 67.1  If the digtrict ‘elevator goes to telle

tale in making brush or group selec-
tion, the selector becomes stuck and holds
the sender untlil released manually. .

68, OVERFLOW ON OFFICE TEST

68.1: If the district elevator goes to the

overflow terminal in hunting for an
office selector; it wlll advance to the
position where it sends overflow tone to the
subscriber and willcpen the "TR" lead re-
leasing the T relay and restoring sender and
TT converter (with EB:option) to normal.

ff'69. TELL-TALE BY OFFICE SELECTOR

69.1 If the office elevator goes to tell-

tale in making brush or group selec-
tion, and if it is of the type which does
not return reversed battery to the sender
in that condition, the sender sticks and
calls in the sender monitor,

69.2 If the offilce selector sends reversed

current over the fundamental, STP and
OF operate. OF operates IA and OFl, OFl
locks to off-normal ground and advances the
switch to position 10.

69,3 While the switeh is moving from 5 fo
6=1/4 ‘the fundamental is held closed

. through STP by a front contact of OFl., Then

the fundamental opens and STP releases., The
operation and release of STP sends a pulse
through a front contact of IA to the zero
counting relays, operating 0, BO and FO.

FO operates relay AV, which locks to offif-

‘normal ground, permarently breaks the

metalllc fundamental circuit, and advances
the switch to 17,

69,4 MAE" option.  When dlaling has been
complebed and the time measure switch
advances to 13, {AV1) relay operates. "AF".
option, With the (AV) relay operated and
the selection switceh {R2) in position 17
relay (AV1) operates, With (AV1) relay
operated (FOl) and (FO2) relays operate and
(P03) relay releasess releasing the counting .
relays and advancing the selectlon switeh
gRa) to position 18, where relays (FOL):

FORY, é g and -{IAj release, leaving relays

OFL), (AV1) and {FO3) operated.

N S
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~ing brush position 8 by TG2,

-already operated,
~and- OF1 advances the switch to 10,
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69 5 District advance, talking selection

- and release now take place as usual,
However, on account .of OFl being locked up,
the contact of STP 1s connected to counting
relay 3' instead of the one previously -
determined by the setting of TS and TS1,
Therefore four pulses are received from the

~.district on talking selection, and the dis-
' trict is set in the overflow position.

70. . OVERFLOW ON TRUNK TEST
© 70.1 If the office or district elevator

goes to the overflow terminal in
hunting for a trunk, reverséd current will

_be sent over the fundamental.

70.2 . On a full selector’ call the reversed_
. current operates (TG) and possible
{OF), and the switch is advanced. to.incom-
In 8 the .re-
versed. current Operates STP and OF; if not
OF operates IA and OF1l,

70.3 On a CI or operator call the reversed

.eurrent operates TG and OF together

in position 7, the trunk guard resistance
~not being in circuit,

OF operates IA and
OFl, and OFl advances the switch to 10. Thé

‘operation of TG, followed by TGl and TG2,

have no real effect on .the operations, and

d_they release when the switch leaves 7. On

a CI call TG2 may operate CI momentarily,
but it cannot hold after OFl orerates. On -
an operator call TG2 operates GP, but this

. has no effect since its normal functions

are in this case anticipated.

- 7d.u After OF1 operates and while the
. switch:is moving to and through posi- -
_tion 8-3/L the fundamental 15 held closed-

through STP by a front contact of OFl. When

"the rundamental opens the 8TP releases.

. 70.5 The continuous .elosure of the funda-
mental while the switch passes to and,

through 8-3/4 besides functloning with STP,
has the further purpose of allowing the re-
versed current to flow long enough for the

"~ relays in a 2 wire office selector to func-
" tion, : o

" 71, TELL-TALE BY INCQMING‘SELECTOR
71,1 . If the incoming selector goes to tell-

‘ tale in making brush or group selec~
tion, it will send reversed current over . the

" fundamental, operating STP and OF; followed o
nby IA and OF1, ‘

71.2 In ‘the case of tell-tale 1n brush
selection, position 8, the ensuing

'’ operations will.be the same as in overflow .
.+ on trunk test, full selector call, after
- the switch reaches 8, .

'"}71 3. In case of tell tale in group selec-

tions, position 10, tne switch will

" assistance from the sender.

- to position 13 relay (AVl) operates.

remain 1n that position until the incoming
- selector advances and cuts off the reversed

battery, which 1t does by itself without
(STP) relay.
then releases and the pulses generated by
STP) relay operates relays (0), (BO) and
FO) which operates relay (AV) advancing
the selection switch (R2) to position 17,
With "AE" option, when dialing is completed
and the time measure switch (Rl) advances
Wi th

"AF" option relay (AV1) operates as soon as

the selection switch reaches position 17.. . °

The operation of relay (AVL) is followed, by °

‘the operation of relays (FOl) and (FO2) the

release. of relay (FO3) and the counting re-
lays, the advance of the selection switch
to position 18 and the district advance.

In position 18 talking selection takes’
place, advancing the district to overflow. -

release occurs as usual,

71.4 Certain incoming selectors, in going

. to tell-tale and advancing, may cut
off the reversed current so quickly that,
while OF has time to operate and ‘lock,; STP

- on account relay (OFl) being locked up, and -

does not remain operated long enough to: op-

erate counting relay O after the Operation
of IA, To care for this contingency and

insure that FO shall operate nevertheless;

there is a make contact on IA which grounds
the front contact of relay 0.:  The construc-
tion of the relay is such that this contact
does not close until after the adJacent ,
make contact which connects the contact of
STP to the winding of 0. Normally the
latter contact operates O but short cir-

‘cuits BO and FO until STP releases. In'.

case of the fallure of Q0 to operate from
STP, -however, 0, BO and FO will operate .
together through the special ground contact’
of IA,

72. OVERFLOW BY INCOMING SELECTOR
'72 1. If the incoming selector goes to the

-overflow terminal in hunting for a

. final selector, it will send reversed cur-

rent over the fundamental, This operates
ST and OF, followed by IA and OFl.

72.2 . The selection .switch will remain-in .. -

- position 12 untll the incoming selec¢- -
tor advances and cuts off the reversed bat=-.

tery, when the operation will be completed

. as in the case of tell-tale in 1ncom1ng
. group selection.

13, TELL-TALE BY FINAL SELECTOR

73.1 If the rinal selector goes to tell-
tale in making any selection, the in-

ooming selector 1s advanced to send reversed

current and then cut it off, just as after

' . a suceessful final units selectlon. -

73.2 District advance, talking selection '
and release take place as usual, but
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. and operates LRl.

- dialing leads are broken.

. starts to dlsconnect the calling line,
relay also advances the district to a posi-
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‘as the reversed battery operates oF before,

. the -selection switch leaves position 16,

OF1 operates and modifies the talking selec~

tion as in the other overflow and tell tale

conditions.

74. gBANDONED CALLS, RELEASE OF CALLING
- INE

74 1 -When the subscriber hangs up before

the connection has been so far com-
pleted as to operate relay AVl, and with
EA option, relays L, L1, L2, SR, SRl, and
SR2 release; with EB option, the TT con--
verter I, relay releases and, in turn,
releases relay L in this circult. The re-
. lease of SR2, PFig. AG or.SRl, Fig. AH -
‘advarnces the time measure switch to posi-
tion 15, which indicates that dialing has
been .completed, if 1t has not already
reached or passed that position.

74,2 Line release relay LR operates’ through
"+ cam-Hl; make contact of TMS and break
contact of AVl, SR1, L and LRl. LR cannot .

‘.operate while the time measure switch is
" normal or returning to normal from the pre-

‘ceding call. It locks to off-normal ground.
LR1 opens ground from
the armature spring of L to prevent the
.'reoperation of SR in case the recelver 1s .
~-agailn removed from the hook before the

A .second contact
on LRl operates RL to release the decoder
if it is connected at this time. A third
,contact of LRl advances the selection

swibch out of any positions 9, 1ll, 13 and 15,

17#.3 ‘IR short circuits»the secondary wind-

‘ing of SC, grounding.lead SC.

Reducing the resistance in the SC lead
releases the D relay in the district which
This

tion depending upon whether or not district
group selection has been completed. The

. further operations differ according to this
condition, and if the group selectlon has
been completed, then they differ according
-to the- class of call as well.

75,' NY CALL ABANDONED BEFORE COMPLETION
- F DISTRICT GROUP SELECTION

75 1 If the district has not yet completed

© .group selection when the call is
abandoned and its D relay released it ad-
vances to normal, In delng so 1t opens the
test lead releasing relay T which restores
the sender to normal,

76, PFS CALL ABANDONED AFTER DISTRICT GROUP
: SELECTION BUT BEFORE OPERATION OF AV

76,1 If -the district has completed group
selection when a full selector call

is abandoned and its D relay released, it

advances only to the trunk hunting position.

o
1
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" fice brush and group selections, and trunk

. 'wailting for dialing to be completed.
+ ondly, on account of the D relay having

77,

If 1t has already reached or passed that
positlion, 1t advances no further at this
tinme. ! .

76.2 The sender proceeds to complete any
uncompleted part of office test, of-

test, Just as if the call had not been :
abandoned. If the selectlon switch is in S
any of the positions 9, 11, 13 or 15 it is :
advanced to the next selection position. .

Trunk test 1s not delayed. since the time

measure switch was advanced to position 15

. by the relcase of SR2 or SRl.

76.3 The sender next attempts. incoming -
brush selection, or if that was com-
pleted before the call was abandoned, 1t
attempts incoming.group or whatever final P
selection is next in order. Since relay LR N

L

.has been operated and it opens the lead

from contact of STP on all incoming and
final selections, therefore the counting re-
lays cannot be satisfiled on this attempted
selection, and the selector will run to
tell«tale,

76.4 On running to tell-tale the selector
returns reversed current to the sender
and the district 1s advanced-and disconhect
effected as described for the several tell-
tale conditions, with these exceptions: ’

. Plrst, since the time measure swltch had ad-

vanced to 15, AV1 operates. after AV without
Sec-

been released, in the district, the latter
when it is advanced runs all the way to
normals and the talklng selectlon function
is skipped, the release of T relay restoring
sender and TT converter (with EB option) -

to normal.

76.5 1f the call is abandoned Jjust after

. the completion of the final selec~
tions, the incoming advances in the regular
manner; AB and ABlL operate, and the oper
tions are finished as in the precedinb para-
graph. -

CI CALL ABANDONED AFTER DISTRICT GROUP
SELECTION BUT BERFORE TRUNK IS ASSIGNED

. e o

77.1 If the district has completed group o

selectlon but the trunk if selected
has not yet been assigned at the incoming
end when a CI call 1s abandoned, the sender : -
proceeds to complete as much as remains to ‘

"be done of office test, office brush, and

group selections, and trunk test, the same

as in the cage ¢f a full selector call

abandoned aftep district group selection,

The sendeyr i3 then in the conditlon of

awalting trunk asslgnment, with TG2 and CI #

operated and the selectlion switch advancing S
from position 7 to 15 or walting in 15. ’

?492 If there 1s no distant office selec~

’ tor, ADCI crossbar tandem or panel
tandem eguipment in the train, AV opsrates
through make contact of TG2, cam 02, and

3
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lf“vfbreak'cdﬁtaéts of éwiand SR2 or SRI, when

© .the selectlion switch is in 9 or beyond, It
- 1s operated as soon as possible to break the
‘fundamental and 'extingulsh the érunk'lamp at
-the distant office, but its operatling pdth
cannot be closed before the switch 1s in Y
‘without danger of operating it on an aban-
doned full selector call. AV locks to off
normal ground and advances the switch 17
where AV1 -operates through cams N2 and Il

The delay of at least two positions before -

. allowing AVl to operate is to insure time

for the release of the (D) relay in the dis-

trict, AVl advances the switch to 18 and
also advances the district as usual but on .
_account of the (D) relay being released the
district advances all the way to normal,
The sender is released as on a call aban-
+'doned before completion of district group
selection.

77 3 If there 1s a distant office selector,

. . ~ADCI, crossbar tandem or panel tandem
-~ equipment in the train, relay (TW) will be
For ‘Figures "P" and "E" or "F",

. of 'AV. The sender will continue to awailt
“assignment until the time measure switch
reaches position 18, If the trunk happens

" to be assigned in the meantime, TG2 will

release and the sender will transmit. CI
impulses for zeros as if the call had not
been abandoned until after the assignment,
‘as described in the following sectlon., If
the trunk is not 'assigned the sender will bé
stuck, and during. the long delay the office
- selector, tandem: equipment will time out and
-be released, For Figures "R" and "S" or "T"

© 18, (TW) relay oyerated, the (AV) relay.
operates,

78. CALL INDICATOR CALL ABANDONED AFTER

OP AVl

: 78 1l IfacI call 1s abandoned after the
SRR trunk has been asslgned the sender
transmits CI pulses; or completes them 1if
already started, but instead:of sending
numbers ag registered, 1t sends zeros for
‘all diglts ‘after IR and LRl operates

B 78.2 The substitution of zeros is accoms
: plished as follows: LR opens the low:

reslstance battery lead to the dial reg- . ..

~ister, preventing any of the €ven numbered’

~.pulses from being changed to-heavy hegative,
.- .LR} opens the high resistance battery lead
.. to the reglster, preventing any of the odd-

‘numbered pulses from being made llght -
LR connects the fundamental tip’
to lead O to cam 83, .to supply the one~
quarter positlion ground required at the

. beginning of all blank pulses, which woula

- ‘not be supplled by the register 1f set to
] give a light positilive pulse. :
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“"when the time measure swltch enters position

' TRUNK IS ASSIGNED, BUT BEFORE OPERATION‘N

v:78 3 The final heavy- positive pulse 1s sentl

: if the wiring 1s connected to send it
on a completed call.: AV and AVl.are oper-
ated as.on a completed CI call, and the re-

maining operations will be same as for

3

- .a CI call abandoned after dlstrict group ‘
'selection is. completed but before the trunk

is assigned

79. OPERATOR CALL ABANDONED AFTER DISTRICT.
GROUP SELECTION BUT BEFORE OPERATION -
OF AVL ~

79.1 If the district has completed group
selection when an operator call is

‘abandoned, the sender proceeds to complete.

as much as remains to be done of office .
test, office brush and group selections and

. trunk test, the same as in the case of a
full selector call abandoned after district‘

group selection.

79.2 ‘The operatlon of TG2 on trunk test
operates relay OP, which advances the

" selection switch to position 10 and oper=

ates AV, The remaining operations will be
as for a CI call abandoned after district

"~ group selection is completed but before the .

trunk 1s assigned, except that the TW relay

~is always normal on this class of call,

f80. ANY CALL ABANDONED AFTER OPERATION

OF AVl

80.1 If any call 1s abandoned after it has
progressed so far as to operate AVl

-in the regular way, L, L1, SR and SR1-and

SR2 release 1f they-have not already done

“'s0, but it 1s not longer possible ﬁo‘operif'57
“ate LR, since its operating circult runs
- ‘through a back contact of AV1,

80.2 -In advancing, the district assumes’
control of the calling line and when

""the receiver 1s hung up the line 1s discon-
‘nected and the district advances to normal
.opening the test lead, releasing the :(T) r-...

relay and causing sender to restore to
normal,

81. PERMANENT SIGNAL
',IBl 1 If the first diglt is’ not dialed in

30 to 60 seconds after the sender is
seized, the time measure switch sfops in
position 5 with relay TM1 not operated.
Permanent signal relay PS operates and
locks, operates ST and moves selection S
switch to 2 thereby connecting battery to =

.g:;lead<ST to obtain connection with a decodér
- and grounds leads PS to notify it of the

permanent signal conditlon.  Relays PS.and

ST operated, advance the time measure switch

out of position 5., The CL} relay provides i..

. the circult for advancing the Rl switch to
‘ position:=9, .
' the Rl switch reaches position 13.

If the sender becomes stuck,
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‘pear on the district frame.
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81.2 The decoder sets the selection regis- -
ter for the same class as a dial zero

. call, and for the proper district brush and

group selections to obtaln the group of
permanent signal trunks, which always ap-
The sender
then makes the district selectlons and

" trunk test.

81.3 ' On trunk test reversed battery is

! " sent to the sender, whether the dis-
trict finds an 1dle trunk or runs to over-
flow. The subsequent operations so far as
they effect the sender are identical with
those following overflow on trunk test on

' any operator class call.

81.4 If an idle permanent signal trunk is

found, the operations following trunk

‘test affect the district differently from

those ‘1f the district runs to overflow. In
elther case the sender requires and gets
four pulses on talking selection.. On an

overflow, the four pulses are sent while

“the district is advancing to the talking to

operator position, and then it advances: by
itself to the overflow position, In case

.connection is made to.a permanent signal

‘trunk, the sleeve of the latter becomes
grounded and holds the district in the

"~ talking selection position.
82, '
- 82,1 1If the class of call requires the

PARTIAL DIALING

dialing of a number, and the units
digit is not dialed in the 30 to 60 sec-

- onds after the first digit, the time meas=

ure switch stops in position 8 with relay
TM1 not operated. Under this condition. the
individual sender lamp before the monitor
flashes and the auxiliary signal circult is
energlzed. .

82.2 1If the units digit is then dialed,

) before the monitor answers the lamp, -
by plugging a talking cord into talking
Jack T, the lamp will go out and the sender

. will'procegd with the connection,

- STUCK SENDER - : o S

83.

83.1 If the sender is not released in the

[RTI
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1 Cam.

350 ohm sleeve circult 1s needed,

"time allowed, which 1is either 30 to
60 ‘or 60 to 90 seconds after the completion

‘of dialing, the time measure switch stops in

position 18 with relay TMl not operated. -

‘83 11 Sender Monitor Operation: Fisure AN

In position 18 with relays TMl and MS
normal the SEL interrupter will flash the
SDR lamp at the sender monitor position. AN
auxiliary signal is closed through the El

monitor will plug a4 talking .cord into the T
Jack. -This operates the MS relay, directly
for a 34 ohm sleeve, or by means of DJ
Option the MS relay wlll be operated wh;g a
The MS

Ty
. . . '

* relay retires the lamp signal, holds the
“dialing clrcult to prevent further registra-

- the TM1 relay normal,

tion and prevents line release. The monitor
talking circuit to the subscriber line is
closed and cord supervision will inform the
monitor when the subscriber abandons the
call,

8%.111 With Fig. AN and DN option, the AS

relay operates in position 18, with
The AS relay oper-
ated provides interrupted ground from the
TMA interrupter which is.applied to the SC
lead through the, operated AVl relay. This
feature tends to release subscriber lines,
advance district selectors, and release the:
sender under double connectlon stuck sender
conditions, which otherwise would requilre
manual release by maintenance.

'83.12 Priming the Sender

When the sender monitor does not suc-

ceed in clearing the connection the monitor

. operate the FS relay.

can cause a release by removing the cord

from the T jack and dnserting,it momentarily
in the P Jack. Ground over the tip of the i
P Jack then operates the monitor tip MT
relay. If the ST relay has not operated,
ground from a contact.of the MT relay will
The calling line will

* be connected to a permanent signal trunks;

"instead of the PS relay will operate.

If relay ST has been operated the PR relay
The
PR relay operates the LR relay, the LRl and
RL relays are operated and the decoder is
released. The PR relay also grounds ‘the SC
lead to release the D relay in the district
selected as 1in an abandoned call., This re-

- leases the calling line which seilzes an-

other sender for connectlon to the permanent
signal trunk. The PR relay advances the RZ

" switch to position 18 and the AVl relay op-

erates. The district is advanced either by
the release of its D relay or by the .opera-
tion of the AVl Telay. The district will

.release the T relay and the sender and TT
- converter (with LB option) will restore to -
. normal,

83.13 If the attempt to release a stuck
sender fails, the lamp at the monitor

position will resume flashing. The sender

is guarded as long as the MT relay 1s oper-

‘ated by the 80 ohm winding of the SG relay.

Upon observing a lamp signal the sender -

84, AUTOMATIC PRIMING APTER TIME OUT |
84.1 Figure A0
With the Rl .switch in position 8 or

18 tne sender automatically operates the PR

relay to accomplish the priming function,
The MS and MT relays operate 1in turnoperat- .
ing the PR relay. The SS lamp of the sender

.make=busy frame 1s lighted and if the sender

i does not restore under the priming action

. audible alarm.

the TA lead being grounded will produce an
With EA option the CTR key
-of the sender make=busy frame is’ connected

. — . - . S o L . .I,","." - ' ‘ ) -
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1n the path from the PR relaf~wnieh
- vances the R2 sequence switch and-operates

.84.2 Figure‘AU

" function,
gained:'

the AV relay. By means of the CTR key

stuck senders may be traced. A resistance
ground on the SC lead from the make-busy .
Jack with DI optlon will facilitate the use

" of the stuck connection finder circuit in
- locating districts involved in double
‘connections,

The resistance ground 1s high
enough not to release the district D relay.
and low enough so that the test relay of
the stuck connectlon finder circult will
operate., A value.of 100 ohms is a sultable
compromise value for thils resistance. See
par, 95 for CTR key operation with Op-

“tion EB.

S |
This figure 13 an improvement over

- Flgure AO particularly to avoid incomings

which are left off-normal due' to the priming
The following advantages are

(a) Partial dial calls after the ST relay

- 1s operated are treated as abandoned
calls., This avoids incomings left.off-
normal.

{b) The stuck sender’audible alarm 1is pg¢~{\:

- duced only on stuck senders, having
the AV relay operated.

‘< (c¢) The sg lamp at the oender makewbusy .
' frame flashes on a stuck sender having .

the AV relay operated and is lighted

.‘steady, otherwlse, on a stuck sender.
. I

(d) The CTR’ key 1s in the PR relay Operate

circult, placing the entire priming
function under key control.

(e) The SS lamp 1ights- steady 1f the
gender make-busy, or sender frame
make-busy or motor stop feature° are in

.. effect (Option "BK")

. The Rl switch in position 8 or 18 with

. the [TM1 relay normal will operate the MS re-
lay "’ through the Fl1 cam,.

The PR relay advances the
The, grounded SC lead advances
If the AV relays already

seconds for the next closure of the TMA

- interrupter and this closure will; ground

b
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to off-normal battery. .
© be broken and the decoder connector re- -
.~ leased but as the RL1l has not been operated
'the district selectlons cannot proceed and
,{'the sender will be stuck.
ﬁand TR1 operated a circuit 1is closed ‘toc

If the ST relay is

the 3¢ lead, The AV2 relay operates from
the AV: It -transfers the SS lamp from
:steady to flashing and also closes the TA.

~lead to limit the audlble alarm to senders:
- .which fall to release on priming., The:

audible alarm will be sounded if the sender

“walts for the TMA 1interrupter, but most ,,‘

cases will not require this walt. FRor |
tracing double connectlons a 100 ohm ground
circuit over the tip of the make- ﬁusy Jack
is connected to thé SC lead. In most cases
this resistance will hold the district D

‘relay and also allow the stuck connection

finder circult to locate stuck, senders,

- 85. TROUBLE RELEASE OF DELODER AND SECOND

TRIAL

85 l In case the decoder fails to operate'

release relays RL and RLl to break -
the start lead ST and release the decoder
connector, this failure wlll be 1ndicated
by the nonrelease of the decoder. The ‘
latter will count time and ground trouble N
release lead TRL

85 2 -Grounding lead TRL, operates relay TR,

which breaks the start lead and re~ -
leases the decoder connector., When connec-
tion with the decoder 1s broken lead TRL is .
broken and relay TRl operates in series with
relay TR. This closes the start lead again
and the sender is connected to another des .’
coder.

- 85.3  The second decoder will ground lead

RL in ‘the usual way, relays RL and RLl

" will operate, and the connection will pro-
T ceed,

But if the second decoder also falls
to cause a normal release, it also will

~“ count time and ground lead TRL. Relay TR

will then release but TRl .will remain locked
‘The start lead will

With TR normal

:advance the timé measure switch by position
15 to 17 into 18 thus lighting the stuck

. " ‘sender lamp after all dialing has.been
~-normal as for permanent signal stuck senders .- ) )
_or partial dial of less than three digits -
. the PS relay will operate to.route the call
. to a permanent signal helding trunk. If
three or more diglts ‘have been dialed, the _
ST relay beilng operated, the LR relay opers
.ates over the Hl .cam and this causes the
“'sender to function as for an dbandoned call,
.. For a Stuck 'sender the Rl switch in posi- ;
-, tion 18 operates the MT relay and will ope‘r-.
ate the PR relay under control of.the CTR
. key, Optlon EA; see par. 95 for operation
with Option EB. \ .
"R switch, Operates the AV ‘relay and grounds ..
" the SC lead,
- the district and should cause the release -
- of"the sender,
' .were operated the sender will walt about 27

completed.

286 SENDER MAKE-BUSY
'86 l With Figure AN when sender monitor in-

serts a plug 1in the P Jjack the $S lamp

“at the sender make-busy frame will light,
“Responding to this lamp & plug insertea in. .
"the MB Jack at the sender make-busy frame
“will light the SDR lamp at the sender
. monitor position as an indication that the. _
'sender was made busy.
“ Jack operates the MB relay when the SB re-

‘A plug in the MB

lay is released. 'The MB relay therefore

“cannot be operated while the sender is .

completing a call. 'The MB relay is locked
to prevent unguarding the sender if the SB .
relay operates during testing. The MB re-

. . lay plac¢es a ground on the TR lead and
) .opens the circult to the T and SG relays.
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‘when the SB relay is normal.

“to.the T and SG relay.

‘and ring crossed,

. 88.

" dial contagcts.
- performs the same runction with tne L2y
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86.2 Automatic Priming After Time Out

With Figure AOQ or AU a make-busy plug
inserted in the MB jack operates the MBP
relay which in turn operates the MB relay
. The MBP relay
opens the TA lead to stop the stuck sender
audible alarm. The MB relay grourds the TR
lead for sender busy and opens the circult
-It.also opens the
leaa to the sender load indicating circuit
or to.the group busy. register circuit. The
MB relay locks when operated to avoid un-
guarding the sender in case the SB relay 1is
pperated during testing.

87 AU“XIuIARY MAKE-BUSY
: With senders equipped with F'igure AN

“for sender monitor operation a circuit from

‘the tip of the MB jack 1s provided for op=-

.erating the MT relay without operating the

MB relay, by means of a plug having the tip
This operation of the MT
relay operates the SG relay and the 80 ohm

grouridd is connected to the test lead as a
severe hunting conditlon when sender selecs

_tors are under observatlon for hunting.

. This feature is -dlspensed with when
Filgure .AO or AU 1s equipped, wherein the -

"tip of the MB Jjack 1s used to ground the;

SC lead to expedite location of districts
invoplved in double connection. .

CONTALT PROTELTION

L cOndenser A "W" option and one half

“of resistance A, 19-EY, absorbs the dis-

charge of.the L relay and protects the
multiple bank, cable insulation and the
Wwith "v" option varistor A
relay.

Condenser B'and the resistance B,

'18-BH, are used to protect the stepping re-

lay contacts against the discharge of the

-counting relays.

Condenser ¢ and the second winding of

"L relay or tone coil are used to induce

dial tone on to the ring side of the line,

: .Condensers D and D1 or J and E resist-{
ance, 19-BM or 18-BH are used to protect

the contacts of L relay against the dis-
charge of the L~l relay and the dial pulse

' ,relavs Pl to P35, 1nc1usive with Fig. AE.

. Condenser E and one half of K resist-
ance; .19-BM or Rl condenser and resistance
are.'used to protect the'A cam, and A cam .

_bring of. the Rl sequence switch against

the dlscharge of* the Rl magnet.

. COndenser El and one half of K resist-

_ence. 19-BM or R2 condenser and resistance

are used to protect the A cam and A cam
spring of the R2 seyuence switch againat
the discharge or R2 masnet.
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Condenser F and one half of resistance

'F, 19-EY, are used to protect the contacts

of the FOl relay and of the F2 cam against

‘ the discharge of the odd-numbered counting

relays.

. Condenser Fl and one half of resist-
ance F, 19-EY are used to protect the con-
tacts of the F03 relay and of the J2 cam
against the discharge of the -even- numbered
counting relays

Condenser G and one half of reslstance
G, 19-DY, are used to protect the contacts
of the SB relay against the discharge of
the A, B, C and TH dial register relays.

Condenser Gl and one half of resist-
ance G, 19-DY, are used to protect the

_contact of the RCO relay against the dis-

charge of. the H, T, U and STA dial register
relays.,

Condenser H and primary winding of
resistance C, 40-AT, are used to absorb the
discharge of the TG relay and thus prevent
false CI pulging.

. The L1 condenser and resistance Fig..
AE protect the contacts of the Ll relay.

The L1 condenser and .resistance pro-

" tect contacts of the L relay, Flg. AF.

The J condenser and E resistance pro-
tect contacts of the L relay, Figures AE

~and AF,

The A condenser and resistance, absorb
surge, Figures AE and AF.

The D condenser-and E reslstance )
protect contacts of L1l relay,. Figures AE
and AF.

Tne PH condenser is for improved L
relay operations, Fig., AF. .

(P-) relay procection units.

Unit (PA) protects contacts 3-4T (P21)
relay.

Unit (PB) protects contacts 3=4T (P4t)

- ~relay.

Unit (PC) protects contacts 4-6T or &4- ST
relay SPB')

Unit (PD) protects contacts 1-2T. 1-2B
(RALl) relay.

" The units which protect two combina~
tions are always in circuit when either or
both of the ‘combinations are released. ' The
(PA). (PB) or (PC) unit also protects the

1-27, 1-2B contacts of the (RAl) relay when
either of the combinations connec¢ted with
these units is operated at the end of a -
digit.

Unit (PE) protects contacts 1-23 of relays
P1lY and P3t.
Unit (PF) protects concacts 1- 2T or relay Pas,

s
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' Uniﬁ (PG) protects contacts 1-2T of relay

Unit (PH) protects contacts 1B or BB of
-relay pP5°%,

The R1l, R2, ‘and R3 units protect the
. contacts operating the Rl and R2 .sequence
" ‘swltches,

B Two. networks AV and FOl protect #1
'icontact Fo relay.-

ﬁondenser and ‘RA.resistance
otect ‘eontaets ‘of Ll relay,A

' ance* (Fig Lprotect oontaots Ll relays,
*f-Figs. AE and-ﬂF,.v AR o

fthe SC relay. contact,

‘ The (0')-(9') networks, Option "ED“
. or "EE" in Flgure a3, protects the 1 and 2
contacts of the prime counting relays.

. 89. SAFEGUARDS

' ,_89 .1 Check of Chain Circuit Through Back
Contacts of P1l' to P5' Relays,. In-
clusive (Fig. X)

When relay SR releases it connects

tery on relay Pl if the chaln circuit
through the back contacts of relay PlY to

P
: Zr relays 1in response to dial pulses,. is
" properly closed., -If the.CK relay falls to .
Jperate in this case relay SB will be locked
to its own front contact. This will pres.
- rvent the sender resetting to normal,- nold-
.~ :ing the test lead open, and cause the
. display of the sender. monitors signal,
- .sender 1n this condition cannot be "Primed'
© Out' by.the. monitor.

v 89 2 Grounded TR Lead. Grounded ON Lead ‘or
: Open SC Lead, or District Stuck 1n
“Pos, 1. .

. ‘Under these conditions, the TMS relay

. will move the Rl switch to pos., 3, but the’
R2 switch will remaln normal,.
times from pos, 3 to pos, 5, the PS rélay
operates advancing the Rl switch to pos,. 6
It will time to pos. 8 where the stuck
sender signal is es tablished.

An open. sc lead will ‘be detected when
the sender 1s selzed, as - the: T relay oper-
" ates grounding . the -ON- lead.“._v,

89.3 Preveutden: af*@alsesojw,wp«;,
To prevent false- registr&t&unﬂ&ue to

"~ the failure of relays, wirlng ¢rosses, - .
.grounds. or open circuits, when the .sender

precautions haye been taken.

T ﬂuﬂﬂ@%ser and one half A resigtfl -

The  {SC1) network. Option’BK, pruﬁécts“

ground through winding of relay CK to bat-'.-

» inclusive, used in setting the regis-';i

The

The Rl switch’

is arranged for "Zone Reglstration," certain
The following o
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v

‘description of these safeguards lists the
wires, appraratus and cam cuttings 1involved
and outlines the troubles guarded against

- together with the resultant: circuit reac-
tions. .

89 031 Cireuit” from battery ‘thru the R2-

magnet,. contact spring 4-C2 cam,
contacts 4T-3T Z¢2, 4T-3T ZCI Fig. J,
L7-37 TSl Fig. H, through SCl, AL and SB
relays operated to ground, advancing the
R2 switch from position 1. .

, 1f either the 2¢2, ACl or TSl relay
faills to release or reoperates from a .
trouble conditlon, an overcharge might re-
sult, ‘However, the R2 switch canhot ad-
T-rvance¥rrom,position 1 and the call w111
blﬁtk. - : :

The ‘OF relay must be ‘type 231-GA or
239-FU or 280-G.

‘The ground on 3B RCO relay in Fig. AH

i1s -designated "AM" option and the 3B

- RCO.relay’is connected to off-normal ground

..~on 1B.RCO relay to prevent a mutual lockup
“of PS, ST, RL, RL1l and CL3 relays on partial

" 'dialed calls routed to permanent signal
‘holding trunk,

‘ 89.6 STP coil ‘reduces the peak transient

" current which.occurs on reclosure of
the STP relay contacts, thereby lmproving
“the release performance. There 1s a gain
in permissible resistance in the commutator
circuit for revertive pulses. 7 :

‘90,

-DIVERSION. OF. RESTRICTED PBX TRAFFIC ON.
_EXTRA CHARGE' CALLS ‘

9@.1 Theuﬂ’version feature makes use ‘of
U . relaysSEDC, TPR, and TDS in Figure CC,.
iren -0iversion Of “restricted PBX traffic on
S eXvratenarge -calls may be required as a re-
. sult of route-or zone the decoder operates
~relay TDR by grounding lead TDV through the
winding of one of 1ts own relays. ' Relay
TDR locks operated under control of relay
TDS and opens the operating paths for relays
. TM1 and AV1l. Upon completion of dialing,
‘as signaled by the time measure switch -
reaching position 13 (passby after stations
delay), relay TDC operates to ground from
the Fl cam. Relay TDC, in operating, con-
" nects relay TDS to the subscribers loop,
with Option EA, removes relay L from this
loop (or with Option EB, removes the FPB
_converter 'L relay from. this. loop).,. and
: . aperating clrcult -for relay TML.
4s. circuit is released, elther:
-under control of the TT con-
e 3 Jay. TDS. operates and replaces
the s@uun& emoved. by the release of relay
L, thus-madntatining. supervision of the line,
This prevents the transfer.of the loop away
“FProm relay L:from being lnterpreted as a
-+ ssubscriber disconnect when relay L releases,
". Relay -“TDS also releases relay TDR, Relay
TDR ‘releasing closes a contact in parallel
-with that on relay TDC for the.operating

. Page 39.
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circuit of relay TMl and prepares the opef-’
atling circult for relay AVl. The sender .
then completes its outpulsing and releases -~
in’ the normal manner unless the calling

line 1s a PBX line with the toll diversion
feature, ) ' . o .

90.2 ‘When relay TDS 1s connected to the
line the battery and ground applied
to the tip and ring are reversed with re-
spect to the way they are connected through
‘the L relay., This reversed polarity oper=-
ates a polar relay in the PBX line. The °
subsgcriberts line is then transferred to -
the FBX operator and the sender recelves
a disconnect signal, Thils releases relay
TDS and allows relays L}, L2, SR, SRl and
SR2 to release. The semier, recognizing a
line release condition,; then restores to
- normal, restoring the PB converter to normas,.

90.3  The reversed polarity on. the sub-
scriber's loop hag no effect in the
handling of a call from other than a PBX .
subscriber with the diversion feature in
the line circuit. Loeal ealls are unaf-
fected by this feature pegardless of the
type.of calling subscriber because the
- decoder does not ground %the TDV lead.

90,4 In order to insure that the sub-

* scriber's loop has received the re-'"
versal, the operating path for relay AVl .
is broken by the operation of relay TDR and
restored only after release of relay TDR as
a result of the operation of relay TDS. 'In
case of a subscriber disconnect, the TDR re--
lay 1is released when . .the (LRl) relay oper=
ates, . ‘

90.5 Where diversion of restricted PBX
traffic extra charge calls is not
provided  Figure CD 1s used. If the decoder
is arranged for diversion and this sender
is not so arranged, Option "BL" 1s used.
This puts a 500 ohm resistance on the TDV
lead to satisfy the decoder lead integrity
test. ‘ S ’

91. AUXILIARY SENDER OPERATION - FIG. CF

. When auxiliary senders are furnished, -
the subscriber sender 1is arranged to com=-
" plete 10-digit DDD calls and T-digit MF
calls via the auxillary sender. The sender
recognizes a 10-digit call by the second
digit, O or 1, dialed by the subscriber dand
prepares a circuit for completing the call
via an auxlllary sender. A T7-digit call _
which 18 to be MF outpulsed is recognlzed by
the decoder and 1s 1lndicated by the operatim
of class relay 7DG. The 7DG relay operated
" prepares the circult for completing the call
wvia the auxliliary sender,

In addition to the class relays re-

quired for a regular tandem C.I., call and
the 7DG relay, the decoder controls the.
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operation of class relays SK2 .and SK3 to
provide class indications to the auxillary
sender as followsz_ ’

'SK2 operated, skip 2 digits on
outpulsing.

SK3 operated, skip 3 digits on
outpulsing.

SK2 and 8K3 normal, no skip, outpulse
all digits.

The condltlion on the class lead to
the auxlliary sender which is 1711 ohm

~ground with SK2 and SK? normal is changed to.

direct ground or 317 ohm ground by the op-

“eratioh of the SK3 or SK2 relay respectively,
SK2 wlll not be operated on a ten diglt call.

The function of the auxlliary sender
is to register the final 2 digits dialed by
the subscriber on a ten diglt call, to
establish a connection through the switch
train to the incoming trunk in the remote
office; and having received by C.I. pulses
the digits recorded on the subscriber reg-
ister relays, to send the called number in-
formation forward to the terminating end on
a multifrequency pulsing basis. When the
auxiliary sender completes its functions 1t

.8ignals the subscriber sender to switch the
fundamental back into - the sender and to pro-

ceed with talking selections and release.
91,1 Ten Digit DDD Call ' '
9l.11 Recognizing 10 Diglt Call

On a ten dlglt call, the arca code
office code, TH and H diglts are re¢corded

~on the A, B, C, TH, H, T, U and ST reglster

relays, respectively, in the sender. The
T and U diglts are registered directly in
the auxiliary sender. The circult for de-
tecting a 10 digit call is through normal
contacts of the B2, B4 and B relays and
cams M, N, O, and P of the Rl switch cut in
positions 1/7. When the subscriber has
dialed the fourth digit, the THL relay op~-
erates, closing ground through.the detecting
circult to operate the ASC and ASl relays.
When the subscriber has dialed the fourth
diglt, the (THL) relay operates, closing
ground through the detecting circult and
through the (ASC) and (ASl) resistor-
thermistor networks to operate the (ASC)

and (AS1l) relays.  These networks tend to.
slow up the operation of the (ASC) and (ASl)

‘relays in order to prevent false operation

of these relays due to transient grounds
that originate from the (R3) swltch while
the switch sets in position "5" or "17" as
explained in paragraph 58.3. The (AS) varis
tor in the operate path of relay (HC) pre-
vents false operation of this relay due to
these same transient grounds from the (R3)
switch., ‘ o
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e The (ASC) and (AS1) relays, operated
- prepare the circult for calling in the

. nections required for auxiliary sender
..operation.

91 12 Connection to Auxiliary Sender

. Ehe ASC- pelay. dperated, partially
:'icldses a path Tor grounding the :STlead -to
-the .auxiliary sender link ‘circuilt, and op=-
erating the AS2 relay, prepares ‘the clreulit
= ufior.operating thePPT-relay and opens ‘ground

= rem-the Plltamttosprevent the "Rl Bwitch
from advancing on dial complétion until the
DC lead is grounded by the auxiliary‘sendern

- . ‘When the subscriber has dialed the -
%j . seventh digit the auxillary sender is .
S © called in, The UL relay operated, closes
ground to the ST lead through operated con-

. taets of the ASC relay-to start the auxil-

&a??&SEnder link circuit hunting for an

ing-anddmaking aﬁditional changes re-
waired Tor-awxidiary “sender operation, -
nsaukildary sender 1s -seized, ground is

*erating the SA relay. "A 317 ohm-ground, 0r:
~airecs ground 1f the SK3 1s operated, is on
he iCL lead &% thls time giving a - class -

—ﬂnﬂi'r“w;n tn the anxiliary sender.

ﬁ';ﬁ-fi:‘ f-91 13 Registratidn.arfﬁinal Two Digits in f.,3

Auxlliary Sender

: When the 8th digit 3.s dlaled, the. S'I‘L

-.relay operates, -closing-ground ‘through op=

. erated eontaets«of -the ASl and ASC relays.
' to operate the TPT welay. The BRI pela}

.- erated, locks under control of the-STh-a

. ASl relays and transfers the pulsing lead
‘Pl, to the auxiliary sender so that the

ulsed Into tne auxiliary sender,

! repet
ER 0 ,1nnv$ar with EB»opzian, from the TT =
T 1 1o ; or' PB set calls),;

I hhe SA relay 1s normal at.fhgg i,
QF1 relay will operate, This is to. 1nsu

‘that the eall will be:sent to overflow if: ‘an

. auxiliary sender is mot attached angd ready

. %o dlal the 9th digit,

Lo ... will be operated, as later described, to

Twe “wo o pecord the number of times this condition
‘ ¢ . ocours,

A message reglster.

eration of the OFl relay at this time. The
SA relay operated, also prepares a path for

- ! operating the SWF relay in position T of the
.selector switch.

B cmahé}dz’_’

" auxiliary sender and transferring the con- . - -

When .

+¢loseqd -to ‘the subseriber-sender SA lead, op~-

next digit dlaled by the’ subscriber will be

On the first pulse of the 9th gt -

' to receive pulses when the subscriber starts. . -

- ISSUE 208

When the final 2 digits have been
dialed, the auxiliary sender signals the
subscriber sender by connecting ground to
the DC lead. The timling swilitch which has

. advanced 1n the normal manner for an 8

digilt call up to position 13, times through
positions 13 and 14 walting for the dialing
completion signal. Ground on the Fl cam
“which 1s used to advance the timing switch
through passby positions 13/14 on'a normal
.call 1s held open by operating contacts of
‘the ASC relay. An interval of 30 to 60

- seconds 1s measured in positions 13 and 14

by the timing switch. This timing period
1s canceled when ground 1s connected to the
.DC 1lead by the auxlliary-sender. advancing .
‘the Rl swlteh to position 15. )

. The-Ql ‘cam 1s cut in positions 5/14
to provide a path from ground on normal.
contacts of the 7DG relay, through operated
. contacts of the AS1l relay to hold the FOL .
relay operated after office selections until

" the Rl switch has advanced from position 14,

This 18 to insure that the trunk test loop .
is not closed until the dialing completion
signal -is received from the auxiliary
sender.

91 14 Switch Fundamental and TG Loop to
Auxiliary Sender

Selections take place in the sub-

* “‘seriber sender in the normal manner until

‘the R2 switch advances into trunk test posi-
tion 7.
pe «¢losed -to the. fundamental in position 7

“giving a false ihdication to the terminating .
-equipment, ‘the PT.lead to the district is

76+ relay path by contacts
n: position 7, the SWF

: relay ‘operates to’ ground’ through cams K2

2.and-operidted’ contacts of the 3SA re-
re “The-operation of -the SWP relay splits
the: fundamental eircuit, connecting the PFT

~anhd FR leads of the District to the FTO and

FRO leads of the auxiliary sender and pre-

- . senting the PCI trunk test loop of the

‘sender circult over leads FTI and FRI to the
auxiliary sender. . The C.I. trunk test.loop .

-1s held open in position 7 until the FO03
- relay has reoperated.
©."leased ‘when the FQl and F02 relays operate
after office selections and does not reoper-

The FO3 relay is re-

te untll the Rl switch has advanced from
osition T4, releasing the FOl and FO2 re-
lays. ‘The SWF relay operated-also closes
the AV} lead to ‘the winding of. the AV relay.

91.15 Trunk Test By Auxiliary Sender
The splitting of the fundamental cir-

s : “cuit by the operation of the SWF relay
If an auxlliary sender is attached, .
. the SA relay is opéerated, preventing the op=- .

leaves the subscrilber sender looking at thé
auxiliary sender with its call indicator
trunk guard bridge and leaves the auxiliary

" sender looking at the remote 1ncoming trunk

‘through the switch train.

Fage 4y
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91,16 Rotatlon of Impulser
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The auxliliary sender can function to the dial register relays 1s'changed aslfol— T

: make trunk test over the FTO and FRO leads lows: Connection of the TH reglster relays
'to the remote trunk and cause the trunk to is switched from J3 cam to I3 cam, connec=-
engage a sender prepared to recelve MF, . . ‘tion of the H register relays 1s switched
pulsing. The auxiliary sender also can from S83-J% to SS2-~J3, connection to the T
function to complete C,I. trunk test in the '~ and.U reglster relays 1s swiltched from the
subsciriber sender over the FTI and FRI I3 cam to the K3 cam and the OT relay 1s
leads, and by producing the assignment sig- operated. These changes 1n the PCI impulser
ndl, cause the subscriber sender to transmit . were effected by the operation of the A&l:
C.I. pulses into. the auxiliary sender., The AS2 and SA relays.
€,X, trunk test will not be made until the _ ) ,

MF trunk test 1s satlsfied, so that if the a For a ¢all requiring cOmpletion by
overflow signal 1s recelved on MF trunk : the auxiliary sender the impulser switch
test, the auxiliary sender will relay the "has been set in position "5" as for a 3-

‘overflow signal to the subscriber sender on digit tandem C,I. call. The impulser starts
the C.I. trunk test. Assuming that the re- from position " " with TAN operated. High
mote trunk 1s normal, the TG, TGl and TG2 resistance B and the fundamental tip are
relays operate. to the termination in the connected through cams U3 and V3, respec-

rauxiliary sendér and the OF relay remains tively, to the A, B and C reglsters in turn

:normal.  Relay TG2 operates call indicator - while the switch moves through 12 positions.
relay CI which locks to off normal ground . After the first 3 digits are sent, relay

- and advances the selection switch to "15." TAN releases and high resistance B and the
Until the switch leaves "7", relays OFT fundamental tip are connected through oper--
‘and TG2 are both held operated by ground . ated contacts of the QT relay through cams .

. ‘from §S2~J2. This insures that CI shall . 0%, I3, N3, J3 and K3 to the TH, H, T, U
have time to operate and lock in caser TG is ! and ST registers in that order. The C.I.
released very shortly after operating, by a pulses are sent out in two different codes
quick assignment. While the switch is mov- which are described earlier under "C.I,

- ing through "8'" to "15" and after it stops codes." The digits registered on the A, B,
in "5," relays TG2 and OFT are both held ‘and C registers are sent out in office or
operated by ground from contact of relay . . regular code, the digits registered on the

- TGl until the auxiliary sender, by assign- .  TH reglster in TH code and the remaining

- 1ng the trunk, releases TG and TGl. The, . - digits, H, T, U and ST in regular code, the
fundamental 1s held closed through the wind- operation of the ASl, AS2 and SA relays .
ing of TG by a circult through front con- having made the necessary changes in the CI
tacts of CI and TG2. The circult also goes circuit. The final heavy positive pulse
through a front contact of OFT and the op= . ~ which 1s sent in position 18 to indicate
erating winding of OF until the switch . completion of pulses on a regular tandem
reaches 8, so that OF may respond to a true C,I. call has no significance when C.I.
overflow condition. The OF relay is then _pulsing into the auxillary sender. The R3
shunted out by a lead from SS4-L2. switch advances to position 1 and remains

normal i

The path which is used_to operate the

When the trunk at the remote office = AV relay in position 17 or 18-3/4 of the R>
has a sender attached 1t sends a momentary * switch on a regular P.C,I, call 1s held open
reversal of polarity over the pulsing tip - by contacts of the SWF relay.
and-ring to the auxiliary sender., The ) :
auxiliary sender simultaneously assigns the 91,18 Finish of DDD Connection
call indicator loop back to the subscriber ‘ : ‘ < '
sender by transferring it from battery and . The auxillary sender functlons to MF
ground to the dry call indicator relay loop. ° pulse the digits forward to the terminating
‘This has the same effect as the connection . = end as soon as it receives the first two

“of a CI control circuit or a tandem sender digits PCI pulsed from the subscriber sender,
- to the incoming end of the selected trunk. When all digits and a start pulse signal
_on a normal call, The TG relay releases, . have been transmitted to the terminating
. followed by the release of the TGl and TG2 © end, the auxlliary sender grounds the AVl
".relays. The release of the TG2 relay - lead to the subscriber sender. Ground on
"closes the FTI and FRI leads to the impulser the AV1 .lead operates the AV relay which
and rotation of the impulser proceeds as on locks to off normal ground. AV operated
a regular tandem ¢c.I. call opens the trunk loop toward the distant end
- and advances the selection switch from "15"
91, 17 connection of Impulser to Dial Reg- © 7 ,to "1T", where AVl operates, followed by .
: ister : FOl., FOl advances the selection switch to
"18" and releases, When the switch leaves
In order that the .8 digits recorded position "17," the SWF relay releases, trans-
~on the dial register of the subscriber . ferring the fundamental tip and ring from
‘sender may be PCI pulsed into the auxiliary’ the auxiliary sender back into the sub-
sender in the order in which they were r . scriber sender, The sender is now in the
celved,- the .connection of thenimpulser_to ‘ same condition as at the end of incoming

advance on a full selector call., District

‘downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connéctions Museum, Seéttle; WA

e’



CD-21193-02 - ISSUE 20B

e - o S " L
"advance, talking selectlon and release take. - under control of the M2 cam in position

place Jjust as described for that class of . 5/17. The R2 switch 1s advanced to position
call, 10 under control of the OFl relay. The-IA
, ‘6 o relay operates in positions. 5/17, operating .
The operation of the RC 'relay after . the FO and BO relays in positions 5/6 and
the selectlon switch has reached position 17 - 8/17 through normal contacts of the AV1 and
and the HDvrelayvis operated, removes ground LR relays. The AV relay, operated under )
- from the ST lead releasing the link cross- control of the IA and FO relays operated,
- . polnts .in the auxlliary sender link and locks to off normal ground and advances .
. causing the 1llnk and auxiliary sender to the selection switch from position 10 to 17.
) “  'return to normal. - ) From this point, overflow operations con--
P TR ‘ © tinue as described for "Overflow on Office
R ,,»91 2 Seven Digit MF Call - . 4 Test." . ,
; ;' P On a seven digit call, the decoder has Overflow on office test'or truhk~ﬁestv
'operated the 7 DG relay in addition to the . are as described for a regular 7 diglt call..

.. relays reguired for a regular tandem C,I., The operation of the OFl relay, releases the
~¢all,  The «digits dlaled by the suvscriber ASC relay, thereby removing ground from the
are recorded on the.dial register relays ! ST lead and releasing the auxiliary sender.
sabn e regular-¢all, “The 7 DG .relay which and auxiliary sender 1ink.‘ ' |
s-operated by the decoder operates the ASC ' ' :
nd AS1-relays, . These relays prepare the 5~91 32 7 Digit MP Call
o ireult for calling in the auxiliary sender
-.and transferring the -connections required ' a7 digit call 1f no auxiliary
C for auxiliary -sender-eperations - Withithe - _sender is available when requested, the
“7DG-rekay-operated, the advance of the RL. - ' czll is not sent to overflow, The sub-
Switch Though passby- positions 13/14 1s - secriber sender will complete the call when

trafifected by the operatlon of the AS re- an aurxiliary sender becomes available, pro-
¥ e RYE. $mitch advances as on a regular vlding the call 1s not interrupted by over-
Fightcall. * Conneetion to an auxiliary all timing for releese.

sender takes place as described for 10 digit

'"'foperated changing the 1ndicatlon on the after time out and the CTR key is not .op-
'class lead to 317 ohm ground. L erated, the selections switch will not
: g advance from the trunk test position., ' The

» If the subscriber dials an; 8th diglt, ; Ssender will be released when an auxiliary
ground 1s connected to the DC lead indicate sender becomes avallable. The auxiliary
 ing to the auxiliary sender that an 8th . Bender will enc~m%av an open loop on trunk
" .digit 1s to be MF pulsed forward to the . test toward the Histrict and will signal the

“terminating equipment, The DPT relay has o subscriber sender for trouble release.

. “.no functlen on.a 7 digit call,
; "If an 8th digit has been dialed and

: Switching of 'the fundamental and TG . the DPT relay is operated, the release of -
““loop to the auxlliary -sender, trunk test, the L relay on prime out will close a path
rotation of the impulser, connection of. o through contdacts of the DPT relay operated
impulser to dial register and f{inlish of . and thée SA relay normal to operate the OFl
- connection are the same as described for 10 . relay. The sender will advance and release
. digit Operatlon. , .. .28 on overflow. .
- 91,3 Overflow - L . B 0verflow on office test and trunk test
. e . . -, 18 as deseribed for a regular 7 diglt call.
‘91, 31 Ten Digit Call - o " The: operation of the OFl relay releases the

o On. alten-digib call, if an auxiliary S rand releasing the auxiliary sender and
: o sender is. -not. adsached. when the subsgriber auxiliary sender link. ,
AR dlals the ninth digit, the sender is sent: o
Lo to overflow, On.the rirst pulse of the: = = v.91 4 Avandoned Calls

. ninth 4%git, n.path 1s closed through normal

1 and RAl relays, opeérated o On calls abandoned berore an auxiliary

. oontacts of «th
‘contacts of the:DPP-relayand normal con= ~. j-sender is summoned, the sender operation is
... taets of thée BA relay to operate sthe OF1 a8 previously described for abandoned calls.
‘relay. The OFl relay operated, locks %0 off - If ‘the call 1s abandoned after the auxiliary
normal ground.and releases the ASC relay, - . sender 1s summoned, the operation of the
they eby removing ‘ground from the start. lead ~ IRl relay in the’*subscriber sender grounds
0 ‘the auxlliary sender link, The release ~“the LR lead to the auxillary sender as a

of the ASC relay -closes ground to advance the signal to stop-outpulsing the called number.
Rl switch into ‘timing for release, If - *If assigmmerit has not yet been made, the
selection swltch has not ‘reached: pﬂs ion 5 uxiliary 'sengesr opens the trunk loop
district selectlions and office . tést: i . oward the terminating end causing the re-
‘Mote trunik to cancel the bid for an incoming
“'sender and operates the OF relay in the

- place, When the swltch advances-into: poé
tion b» uhe—ﬂﬁ“m&&mrnper&tea &ndvlocks

Page AB
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subscriber sender on TG test. The sender.

releases as an overflow. If the call is
abandoned after assignment the sender and

auxlliary sender complete their functions as . .

on a regular-call but no digits are out-
pulsed by the auxiliary sender. The connec-
tion is wiped out by the release of the
-district and sender.

91.5< Partial Dial .

A partial'dial occurring before the
auxiliary sender is summoned 1s handled as
prevliously described for a 7 digit call.

On a 10 digit call, if a partial dial occurs

~after the '7th digit has been dialed and an .

auxiliary sender has been summoned the path
- for advancing the Rl switch through passby
positions 12/14 is open awaiting a dial

completion signal. from the auxiliary sender.

The auxiliary sender will time through an
interval of six to twelve seconds waiting
' for the ninth or tenth-digit and then signal
the subscriber sender for trouble release.

;'91.6 Trouble Release from Auxiliary‘Sender:

The auxlliary sender signals the sub-
scriber sender for trouble release by ’
grounding the AVl lead and reversing the
polarity of the FTI and FRI leads, If the

trouble occurs before the dialing completion :

signal has been recelved on a ten digit
call, the DC lead 1s- grounded by the auxil-

iary sender to permit closure of the .trunk

-test loop in the subscriber sender. When
the TG loop 1s bridged across the FTI and
FRI leads; the reversal operates the OF ree.
lay causing the sender to go to overflow..

Once the R2 switch has advanced from
position 7 the subscriber sender cannot
differentiate between an advance signal
., .from the auxiliary sender (ground on the

AVl lead) and trouble release from the
auxiliary sender (ground on the AVl lead
and reversal .on the FTI and FRI leads), If
a trouble release signal is recelved after
the switch has advanced from position 7,
the subscriber sender will advance and make
talking selection, If MF pulsing has not
been completed; the terminating equipment
will return overflow signal to the sub-
scriber. ) ) :

92. INTERSENDER TIMING

92 1 Intersender Timing Control -
Figs. CH& CJ

- When approximately‘ninety per cent of -

; the senders in an office are busy, lead
"IT" is grounded by the misc, circuit for
the subscriber sender frame.

with cam V2 in position 2/18, battery

i5 extended to the inner end of relay (IT). ..

When trunk test is made, relay (TG2) of
Flg. CH operates. Relay (TGR) Operaced,>

Page 44

. operate relay (IT1).

start pulse relay (SP

'extends the ground on lead "IT" to operate

“relay (IT) which locks’ through relays (SP)
and {FO) normal,

92,2 Intersender Timing Cycle - Filg. CI

The operation of relay (IT) starts the
intersender timing cycle of 3 to 6 seconds.
Ground on lead "IT" is extended through re-
lay (IT) operated to the back contact of the
(IT) interrupter in the misc. interrupter:
circult, through relay (IT2) normal to

Relay S ZT1) locks to
lead "IT" through relay (IT2) normal, Ap-

" proximately 3 seconds later the interrupter .-

makes on its front contact to operate relay
(172) via the "IT" lead.
to off normal ground. Relay (IT2) operated
operates relay (OFl) to send the call to .
overflow.

With relays (I'I'l) and (I're)

is grounded to operate a register in that
circult. When relay (IT2) operates, relay
(IT1) releases to remove the ground from -
lead "ITR".! The removal of this ground
causes the register to release and score.
This reglster scores the number of calls

‘sent to overflow due to intersender timing;'

If the call is a €I call and assign-
ment 1s made before the timing cycle 1s
completed, relay (T023 releases to operate-

. Relay (SP) oper-
ated releases relay (IT) to cancel the
intersender timing cycle, ‘If the call is
a full selector call, relay (FO) operates

-+ when ‘incoming brush selection 1s made.

Relay (FO) operated releases relay (IT) to
cancel the 1ntersender timing cycle. .

93, SIX DIGI’I‘ 'I'RANSLATION (SENDER RECYCLE)

FIGURE~CL

) 93 1 Registration of any DDD area code on

' the A, B and C registers of the sub-
scriber sender will operate a start relay
in the subscriber sender recycle circuit.
Assoclated with the sender, when registra-

“tion of these three dialed digits is com=
_plete, as indicated by an operated (CCA)

relay. An idle connector in a code compres-

‘sor connector brought in by the operated
. start relay connects the recycle circult

and code leads which normally carry this:
registered information to the. decoder, to

- an available codée compressor circuit., If

the code requires i1t, the compressor clircult
translates and compresses the code to a

" singleidiglt and registers it in the recycle

circuit on'a 2/5 basis, If compression of
the code is not reguired .an auxillary sender

start signal 1s sent back to the sender via

the subscriber sender recycle circuit for
auxiliary sender treatment.‘

93 e If the code is one requiring compres-
_slom and arter this 1s accomplisned

Relay (IT2) locks

) operated, -
lead "ITR" to the misc. register circult

v

‘\_./'l, .
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by the compressor circult, as described,
the subscriber sender 1s recycled to re-
lease the A, B and C regilster to permit a

" subsequently dialed local code to be reg-

istered on the A, B, C reglsters as on a
local call with the numericals followlng
registered in thelr usual TH, H etc., slots.
When reglstration of the local code 1s com--

.. plete, the decoder is called in and 1t pro-

-.cesses the local and compressed codes by

- ¢alling 1n an.avallable forelgn area trans-
‘lator teo mark the required trunk routing of
the calls,

.93 3 Handling of an auxiliary sender call

is-similar to that described in para=

. graph 91, except that with recycle the

auxillary sender start signal is derived

_ from the sender recycle clrcult, This 1s

effected when reference of the DDD area
code to the compressor circult proved 1t

" was one which did not require compression, -

‘93, 4 After procebsing each type code; of

the three circults used by the sender

“in the six-digit translation, only the sub-
- scriber sender recycle circult remalns. It
;" 18 held for the entire holding time of the
‘’sender while the connector and compressor

ceircults are relased for use by other

" senders in- the group.

- 93,5 If the processing of a code compressed

call cannot be completed in the lnterw

"vdigital Anterval, before the (CCB) relay

operates, the subscriber sender recyole clre
cult returns an overflow indication to the

. ‘subscriber sender. Now when dialing is coms .

pleted, the call will receive an overflow

‘- signal,
'.'9h, DOUBLE CONNECTION RELEASE - FIGURE CM

“When the line finder and district clre-
cuit seizes a sender and has advanced te

~ “position 2, battery through the 1200 ohm
" primary winding of the district (L) relay

1s closed through %o the sender over the

" ppY lead with the (RLL) relay normal, the

"pT" lead 1s connected t0 a wheatstone

" bridge type circult with resistors (DCA)
and %DC

and noninductive secondary winde
ing of relay (DCT1) as the other branches

“and polar relay (DCT) across the center of
' i the bridge, With one district selector
".‘glreuit connected, the wheatstone bridge

c¢ircult 1s in a near balanced condltion
and current flow through relay (DCT) is

" .insufficient for it to operate. If the

sender has. been simultaneously selzed by
two.dlistrict selectors circults then two
district (L) relays would be connected %o .
the "FT" lead causing a substantial une-

..'balance in the bridge circult in the direc-..
_tion to operate relay (DCT).

Relay (DCT)

in turn operates relay (DCTl). Relay (DCTY)
operated connects ground to lead "DCR" for
scoring a reglster and operates relay (LR).

"‘w1tn relay (LR) operated the sender func-
tions as for an abandoned call advancing
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the districts which in turn release the

_sender,

95, OPEBATION WITH TOUCH-TONE SETS -
OPTIONS EB AND EC

95.1 General

Touch-tone sets send multifrequency
_(MP) signals, two frequencies for each
digit, in response to subscriber operation
of the set buttons, When this circult is
seized, both for rotary dial and touch-
tone set calls, the touch-tone calling signal
to dial pulse converter circult (TT.con-
verter) is seized over lead ON (from off
normal ground from relay T operated).

- Subscriber line leads T and R connect di-

rectly to a dial pulse recelving clrcuit

in the TT converter, from which circult a
multiple connection (on leads T and R) 1is
‘made to the touch-tone calllng receiving
circuit (TT receiver). As described in
paragraphs 11.12 and 11.22 for rotary dialed
calls Option EB, the TT converter L relay
(of the dial pulse recelving clrcuit) fol-
lows dial pulses and repeats these pulses-
by operating relay L in this cilrcuit over
lead Rl. For TT calls, MF digit signals
are detected in the TT recelver from which
they are sent as dc signals to the TT con-
verter. 1In the TT converter these diglts -
are translated, registered and then dc
outpulsed (at 20 PPS) over lead Rl to relay
L in this circult, Connection to the dilal
tone generator and connectlon of tone to
the subscriber's line are made in the TT
-¢onverter; however, control of dial tone
~connection is in this circult over lead DT
through relays AC and SR2 or SRl and RCO
(and also XC3, and the sender recycle cir-
cult, when provided) tco ground.

95.2 Subscriber T and R Lead Connections

The T and R leads are connected to’

-Lthe TT converter such that the diversion
of restricted PBX traffic feature is not
_ disturbed; minor changes of this feature |,

resulting from adding the TT feature are
described in paragraph 90.

The R lead is connected to TT con-

verter =48 volt battery through a dial coil

winding and the L relay operate winding
(both in the TT converter); the T lead is

. connected through the presently used con-
tact on relay (LR1) in this cirecult, then

to TT converter ground, through a second
winding of the tone coll and a reslstance
lamp (both in the TT converter).

Since the,dial tone coll 1is located

in the TT converter, and in order to delete
unnecessary resistance in the T and R leads,
_in this circuit coil (TN) and resistance

in the T lead are removed and connection

to dial tone supply 1is removed on Option EB,
This affects the main figure and Figs, U
and V, Sheet ~-0203, Fig. AF, Sheet -0204

and Fig. CL, Sheet ~0210.

Page MS
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95.3 ‘Trouble Conditions

. When troubles are detected on TT calls
by thée TT converter, Option EB, that circuit
elther prevents the start of or causes the
stoppage of dc outpulsing, causing a per-

. manent signal or partial dial time out in

this circult; for '"mutilated digit" troubles

-the TT converter scores a plant register,

In addition, with Option EC, for senders
arranged for automatic priming, on all
troubles overflow tone 1s.connected to the

-subscriber!s line by the TT converter; and
- for "mutilated digit" troubles the-TT con=-

. verter also causes this circuit to stick
* over lead "MTD", subject to control of the

CTR key in the misc, circult for sender make

. 'bugy frame,

In order to stick this circuit on TT

- converter detected “mutilated digit" trou=

bles under CTR key control, the automatic
priming feature is modified and lead "MTD".
1s added.,. Without the TT feature, Op=~.

tion EA on stuck sender time outs the misc,

circuit for sender make busy frame CTR key;

- (a) when in the "IN" position, connects

lead "CP1" to lead "CP2", both from this
circuit, to automatically release this
sender; (b) when in the "OUT" position,

' ‘opens leads. "CP1l" and "CP2", causing.this

circuit to stick (see paragraph 84). ‘With

the TT feature, Options EB and EC, the CTR

key 1s-rearran§ed to control a TT converter
relay and the "CP1l" and "Cp2" leads from

-this circult are directly connected to the

TT converter, With this arrangement the
CTR key: (a) when in the "IN" position

-causes the TT converter relay to be released
and lead "CP1" is connected to lead "Cp2" & |. .
‘through a break contact on the TT converter

"~ relay; (b) when in the "OUT" position, opere

ates the TT converter relay which (1) opens

"leads "CP1" and "CP2" and (2) grounds lead

"MTD" to this circult. . Ground on lead "MTD"

“holds relay SRl operated, forcing this cir-

cuit to stick. Also, with Option EC, leads
"CcPL" and "CP2" to the alarm transfer cir-
cult are deleted, since the alarm transfer

- circuit will centrol the TT. converter relay

to. take over the function of these leads,
96, PREFIX "0," PREFIX "L" AND 11X CALLS -
96.1 " Prefix registration and control fea=

- .tures are built into this sender to
provide additional toll calling facilities,

. A dlaled prefix predetermines a proper -

routing for the call whether it will be

' speclal service or DDD,

Dialing of two successive ones causes

thelr registration on the (A) and (B) reg-

lsters, dialing of any third digit completes
a 11X code. The decoder recognizes these
codes and routes them as determined from

the prefix mark. furnished.by the sender.
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“the (A) register.
'PF" lead grounds, are sent to the de- "=~

~relay (AZ).

96.2 Prefix "0" call

A prefix "0" timer delays calling a
decoder immediately, as the call may be
elther a zero operator or special service
call, It would be a special service call
provided diallng of additional diglts 1s
immediate or before a 3 second timing inter-
val is explred, as determined in the sender
by the prefix time. Under these conditions
added functlions in the sender are made
available to provide the necessary signals
for handling the call in the auxiliary
sender and decoder. When the senders are
equipped with recycle, the prefix "0" con-
trol facilitiles provide for canceling the
recycle features and substituting instead
a, sender decoder operated sender delay sig-
nal for starting an auxiliary sender.

When the customer dilals zero operator,
this is sufficlent to complete the call when
the prefix timing interval is explred. As
before, the sender recelves and records.the

- zero digit on a provided prefix zero regis-

ter. Since thils type of call requires no
additional digits to be dialed, the -prefix -
zero timing feature connec%s ground under
control of the operated prefix zero register
relay and operates the zero relay (AZ) in .
Two class signals, "LA"
and
coder and routes the call to zero operator,

Prefix "0'" relay (PFO) over its 3M

_operated, (4-5B) of. (ALL) normal, (1-2T)

of (RA) normal starts the prefix timer,
Fig. DW from ground. In 3-6 seconds ground
from the timer through 4-5B normal contact
on relay (IT) of Fig. DX or the "2,"'"AZ1"
leads of Fig. CZ, if intersender timing 'is
not furnished, 4M on relay (PFO) operates
Relay (PFO) operated also
grounds the "PF" lead toward the decoder.

Sender recycle is cancelled on all’

- prefix "0" calls, since they are destined = -
o for auxilliary sender handling on all classes
. of call.

The compressor start circuit is
opened by (2B) of (PFO) and its (1M) fur-

‘nishes a ground signal to the auxiliary
- sender for converting the M,F. start signal

of this circult to indicate to a distant

‘'sender that the call is a special service

toll call,

"96.3 - Prefix "lﬁ Call

) Dialing of the access code, prefix "1"'
wlll signal the decoder that the call is a
prefix call and must be routed such that

1t will be detailed billed. Essentially
this preliminary dialing of one would re-
sult in its absorption in the (A) register,
With the added prefix controls, the sender
registers the one in a new first prefix

one register.

usual manner on the (A) register. Subsequently

The followihg digit, other. = '
‘than a zero or one; is registered in the :

,\J

;\W/
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dialing of the fourth diglt, the decoder
may be called and the routing determined

‘from the prefix and code informations.

With_sender—recycle the procedure would "

dialing of a new series of codes defined
as 11X. Operatlion of relays (SPF) and
(SPF1) 1s similar to the First Prefix,
Flg. CU, relay operation, When régistra-

essentlally~be-the-same-as-deseribeds—oxcept—--tion of the second prefix ls complete,

a decoder-start WGuld“h?“deiayed"untiI"Effé?’

dialingu@f“tnewwevenﬁhwﬁ%g&t«-mm

" prefix "1" registration is made on
relays (FPF) and (FPFl)}, and is function-
ally a two step operation, The first relay
is operated from the dial register circuit
and the second relay 1s operated during -

" the interdigital interval, Relay (FPF

grounds the- "PFQ" lead which becomes the
"pL" lead in Flg. CV and connects the

"CK1" lead tc the "LA" lead to the decoder.
The Qﬁcpder determines the routing from

the {"PF signal and code from the (A), (B)
and (€} reglsters.

- 96.4 Service Codes 11X

. Addition of a Second Prefix registra-
tion feature, Fig. CU to the Filrst Prefix
registration clrcult, Fig. CT, permits

BELL TELEPHONE LABORATORIES, INCORPORATED

'

both the 1lst and 2nd prefix registrations -

* are . transferred to the (Al) and (Bl) reg-

isters. Under thils condlition the 3rd
dialed diglt is now directed in the normal
manner to the (C) register,

Dialing of the second prefix o
diglt is directed as always to the (Al)
register, Ordinarily dlaling of. one's
into the reglster would merely CQperate it,
and ‘since no hold was provided, it would

" subsequently release. The second prefix

‘feature provides a locking circuit for the
(Al) register at (5-6T) of (SPF). When

. registration of the second diglt is com-

plete on the relay (SPF1), ground from-
{1-2B) of (SPFl) connected to the "BlL"
lead and the (Bl) reglster is operated.

" The remaining register operations are the

same as for any digit dialed into the
(B-) register.
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