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CIRCUIT DESCRIPTION 

CHANGES 

FEB 6 

PANEL SYSTEMS 
OUTGOING TRUNK CIRCUIT 

MF PULSING 
TO NON-AMA CROSSBAR TANDEM, 

NO . 1 AND NO . 5 CROSSBAR LOCAL OFFICES 
AND 1NO . 1 ESS OFFICES 

B. i n  ( C omp onent s) 

B . l Added 

.D i ode SL , O p t i on M ,  C ode 446F 

D. o f  

D.l Op t i on K is added t u  pro v i d e  a ma k e-b usy arrangement wh i ch 
eliminat es t h e  n e ed t o  mon i t or t runks , w ired p e r  o p t i on T, 

during t he m a k e - b usy procedure . 

D.2 Opt i on M is adde d  t o  reduce t he ungu arded sle e v e  int erval 
b e t w e e n  o v e rlapp ing calls . 

F. in o f  

F.l Changes i n  descript i on ,  r e q u ired b y  add i t i on of o p t i o ns K 
and M ,  are sho wn in Issue 3AC . 
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CIRCUIT DESCRIPl'ION CD-20746-01 
ISSUE 3AC 

DWG ISSUE 9AC 

PANEL SYSTEMS 
OUTGOING TRUNK CIRCUIT 

MF PULSING 
TO NON-AM� CROSSBAR TANDEM 

AND NO. 1 AND NO. 5 CROSSBAR LC)CAL OFFICES 
AND NO. 1 ESS OFFICES 

1.01 This circuit is intended for use in 
panel of fices which are arranged to complete 
on a multifrequency basis direct distance 
dialed calla through n on-AMA crossbar tandem 
offices, local calls to ESS No. 1 offices, 
or local calls to No. 1 or No. 5 crossbar 
local off ices. It provides trunk closure 
during distr i ct  talkin g selections to hold 
the incoming trunk during these selections. 

lI -
.i.._§i;;n.ru 

1.01 When this circuit is seized by a 
district or off ice selector, ba tter y and 
·ground from the tandem or local off ice incom
ing tr unk. through the windings of relay WK, 
are connected to the district or office 
selector circuit . Tip a nd ring continuity 
for the operati on of WK relay is under th€ 
control of the SL relay. This relay is 
operated by the district sleeve ground� 
Relay WK does n ot operate at this time 
because the incoming trunk is in the on-hoolt 
condition. 

1.02 on seizure, the district or office 
selector also connects ground to lead s to 
make this circuit test busy to other h unting 
selectors. 

2.01 When the in coming trunk goes to the 
off-hook condition at the start of the wink 
signal , relay WK operates, and in turn, 
operates rel a. y Pw. Rel ay PH loc k s to the 
sleeve. When the incoming trunk g oe s back to 
the on-hook condition at the end of the wink 
signal, relay WK releases, and, in turn, 
operates relay PZo With relays PW and PZ 
both operated , inductor TC ia bridged across 
the tip and ring to hold the i nc omi ng trank 
during district talking se lections. 

3.01 If option s or V is wired, whe n the 
called subscriber answers and the incoming 
trunk goee to an off-hook condition, relay WK 

operates. If option T is wi red, the . answer 
rever&al permits WK to opera te when the 
district selector closes its cs relay bridge 
after talk selection. The operated WK relay 
releases relay PW, which in turn opens the 
inductance bridge across the tip and ring. 
Option R {resistor TC) is required when 
option T ls wir.ed.. Resistor TC increases the 
impedance of the TC bridge to provide suff i
cient current for WK operation. 

4.01 When the called subscriber discon
nects, relay WK releases. When the calling 
subscriber disconnects, ground is removed 
from the sleeve lead., releasing the PZ relay 
and making the circuit available for other 
calls. However, tip and ring leads are held 
open until relay SL1 releases. 

4.02 On call ing subscr iber disconnect 
from a no-answer call, ground is remov ed from 
the sleeve lead, releasing the PW and PZ 
relays which were locke d in parallel. The RL 
diode (option W) prevents the surge from the 
PZ relay from entering the PW relay winding 
and d elaying its releaseo 

4.03 Option M reduces the unguarded 
sleeve }nterval between overlapping calls. 
Option M changes the shunt gr ound on relay 
SL1 from 4M of SL to the distrlct sleeve. 
Thus, SL1 operates when d istr ict release 
removes ground from the sl eeve , eliminatinq 
the release time of relay SL. Diode SL of 
option M prevents an increase ln release time 
qf SL and preve nts SL lockup over the K 
option make-busy lead. 

1.01 Combined originating and terminating 
circuits: 

(a) Maximum external circuit loop resis
tance: 4,000 ohms. 

(b) Minimum insulation resistance: 30,000 
ohms .. 

1.02 Working voltage : 45 to 50 volts. 
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1.03 Earth potential: 

2 .. 01 E� 

i.Qn 
WK 

PW 

PZ 

SL 

SL! 

Wink 

Pulse w 

Pulse z 

Sleeve 

Sleeve 
Auxiliary 

2.02 l�� 
�tlIDJ�n 
TC 

)· 
2.03 �� 

Dllignation 
TST 

2.04 � 

RL 

2.05 

.MlillimI 
Trunk 
Closure 

HUDJ.ng 
Test 

MllJling 
Release 

t20 volts. 

Registers on-hook 
or off-hook con
ditions of incom
ing trunk 
counts polarity 
reversals of in
coming trunk 
counts polarity 
reversals of in
coming trunk 
Closes T and R 
leads 
Opens T, R, and 
s leads 

Applies bridge 
across incoming 
trunk durin g dis-
trict talking 
selection 

Used to test relay 
WK 

U�QD 
Reduces delay in 
release of relay 
PW 

WiruiAtiQn Mlllliru1 Wmu�_Dmru2ll 
TC Trunk Applies bridge 

Closure (in part) across 
incoming trunk 
during district 
talk selection 

3.01 Recogni%es on-hook and off-hook con
ditions presented by the tandem or local 
office incoming trunk. 

3.02 Places an inductor across the tip 
and ring conductors to maintain closure while 
district talk selection is being completed. 

2 

4.01 When this circuit is listed on a 
keysheet, the connecting informa tion thereon 
is to be f oHowed. 

(a) District selector Circuit 
S0-21630-01. 

(b) Off ice selector Circuit - ES-240252. 

(C) Tandem Office Incoming Trunk Circuit -
S0-25887-01. 

(d) OGT Test and MB Jack Circuit 
S0-96376-01. 

(e) No. 1 Crossbar Incoming Trunk Circuit 
- S0-26204-01. 

(f) No. 5 Crossbar Incoming Trunk Circuit 
- SD-26070-01., 

(g) ESS No. Incoming Trunk 
S0-1A166-01. 

5.01 This circuit shall be capable of 
performing the functions outlined in this 
circuit description and shall meet the 
requirements listed in the Circuit Require
ments Tables. 

5.02 The capacitance of capacitors T and 
R shall not differ by more than 0.11 uF. 

6.01 on trunks wired per option T, 
without option K, to prevent holding an 
unanswered called line out of service , do not 
make busy while call is in audible ring 
stage. 

6.02 Option K provides a make-busy 
arrangement which eliminates the need to 
monitor trunks, wired per option T, during 
the make-busy procedure. With option K, 
insertion of a make-busy plug operates relay 
SL1 when district release removes ground from 
t.he sleeve. SL1 operated grounds the sleeve 
as a mak e- busy condition in addition to 
opening the operate paths of relays SL, PW, 
and PZ. 

6.03 On trunks wired per option �. 
blanking pins are required to be permanently 
inserted into the make-busy jack associated 
with the district or off ice bank mul tiple. 

�lilli-IY-=-�Qt§_f2ILW�Y:; 
���ng��-h22�r�t..1!�-1£2!1U2�� 

B.1 6Qg� 
Resistor TC 

,�620 Ohms 
Option R - KS-13492,L1 -

' 
i 

_) 

.~I~~IONAL P~S IGNAUQ~§ 

ED..1Un:.funct12n 

Primary function 

E..irou:v funcUon 

Reslstor; 
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D.1 Options T and V are added to pe rmit 
insertion of the TC transformer bridge in the 
outgoing or incoming side of the T and R 
capacitors. Option T avoids false disex>n
nects on calls to ESS No. 1 or No. 5 
crossbar off ices in which the answer reversal 
is received before the district selector 
closes its cs relay bridge after talk 
selection. 

0.2 Resistor TC (option R) is added to 
increase the current over the district loop 

BELL TELEPHONE LABORATORIES• INCORPORATED 

DEPT 5223-JFT-MR 

for ope ration of relay cs in the district 
circuit. 

D.3 Option s is added to indicate the 
connecting wiring to transformer TC prior to 
Issue 9AC. 

D � 4  The title of the circuit is expanded 
to include connection to ESS No. 1 off ices. 

D.5 Paragraphs 4.03 and 6.02 are added to 
describe changes of Appendix 1B, Drawing 
Issue 10B. 

0 
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Panel Systems - Outgoing Trunk Circuit - MF Pulsing - To Non-AMA Crossbar 
Tandem - No. 1 And No. 5 Crossbar Local - Offices And No. 1 ESS Offices 

DESCRIPTION 

6.1 PROJECT : None 

6.2 This change for TELCO consideration, is to add an improvement 
to an existing feature. Called lines can be held out of service. 
On trunks wired per option T, insertion of a make-busy plug during 
a call that is unanswered, will hold the connection to the called 
line. 

6.21 This condition can occur when T option is furnished, because the 
TC transformer bridge is connected to the outgoing side of the 
transmission capacitors. When the calling customer abandons the 
unanswered call, the district selector releases and removes its 
�S relay bridge, which·is required to operate relay WK for release 
of the TC transformer bridge. The TC transformer bridge is main
tained by two operated relays (PW and PZ) which are.held operated 
by the make-busy Subsequent answer of the called line fails 
to rembve the TC since relay WK cannot operate without a 
district selector. .. 

6.22 .This condition is prevented from occuring by addition of.a separ
ate make-busy lead and jack (option K). This arrangement delays 
the effect· of the make-busy plug until the trunk is released. 

6 23 

6.24 

This requires addition of one lead to the outgoing trunk 
test board, minor rewiring irt this circuit and provision 
of a separate make-busy jack. 

This change is not necessary if precaution is taken to insure 
that the trunk is not off-normal before making it busy. 

6.3 This circuit can be rePeized d ring release and possibly hold 
the previous connec t.ior.i. (.Q the t �.;r·.ni n2.ting office� !�'? . .  ..Lt 
the panel sender associated with the second call times ou�. 

6.Jl This condition can occur because of an unguarded sleeve interval 
during release. 
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The probability of this occurence is reduced by a wiring change 
that short�ns the unguarded intervdl by approximately 20 milli
seconds.- The change eliminates the control of an intermediate 
relay (SL) on the operation of the relay (SLl) which delays 
closure of the trunk loop until the trunk is otherwise.normal. 

This requires addition of a 446 type diode and minor 
rew.iring M) .. 

This B change does .require WECO notification to TELCO. 

Direct Current Drain Data is not affected by this issue. 

Equipment infor�ation is affected and will be covered by WECO 
drawing J29201AP-l. 

Equipment Design Requirements are not affected. 
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CIRCUIT DESCRIPTION 

CHANGES 

FEB 1 6 1972 
(} 

PANEL SYSTEMS 
OUTGOING TRUNK CIRCUIT 

MF PULSING 
TO NON-AMA CROSSBAR TANDEM, 

NO. 1 AND NO. 5 CROSSBAR LOC AL OFFICES 
AND 'NO. 1 ESS OFFICES 

B. in ( Comp o n e n t s) 

B. 1 Adde d  

Diode SL, Op tion M ,  C od e  446F 

D. o f  

D.l Op tion K is added to pro vide a·mak e -busy arrangement whic h  
elim�nai es the need t o  monitor.t runks , wired p er o p t ion T, 

during t he mak e-busy proc edure . 

D.2 Option M is added t o  redu c e  t h e  u ngu arded sle e v e  i n t erva l 
be t w e e n  o v erla p p i ng c alls . 

F. in o f  

F. 1 C ha nges i n  description, r e q uire d  by addition of o p t ions K 
and M, are shown in Issue 3AC. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5223-JFT-MR 

Print ed in U.S.A. 

CD-207116-01 
ISSUE 3AC 

APPENDIX lB 
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY 

195 BROADWAY. NEW YORK, N. Y. 10007 

SD-20746-01 

ORA WING NOTICE 
CD 3AC 
RATING A&M Only 
SYSTEM Pane 1 

ISSUE 
APP. 

DATE January 7, 1972 

DVtG DIST CODE B99 

TITLE 
Pnnel Systems - Outgoing Tnmk Circuit � MF Pulsing - To Non-AMA Crossbar 

Tandem - No. 1 And No. 5 Cros.shar Local - Off ices And No. 1 &SS Of.fices 

9AC 

I 
DESCRIPTION . 

l PROJECT : None 
i 

This change is to correct a trouble condition. · Calls can be 
falsely disconnected when the customer answers. 

6.21 In ESS #1 and #5 Crossbar Offices, the called line can be connect
ed and answered before the district selector in the panel office 
completes talk selection. At this point in operation, the trunk 
is open since the answer signal causes the removal of the holding 
bridge in this trunk, and the district selector is not in talk 
position. The open interval is long enough to be interpreted 
as a disconnect signal by the ESS #1 or #5 crossbar office. 

22 The trouble is corrected by relocating connecti"ons .of the bridge 
(TC transformer) to the trunk side of the transmission capacitors. 
The relocation will maintain the bridge to the terminating office 
until the district selector completes talk selection and closes 
its (relay CS). Closure of the district bridge permits 
a relay to· operate which indirectly removes the TC bridge 
in this trunk. l 

t>.23 This change requires addition of a pigtail type resistor, and 
minor rewiring • . l . I 
This change is to be applied to trunks connected to ESS#l or 
#5 crossbar offices. 

t.25 A related change is shown on Issue lOB of SD-20746-01. 

Transmission is not affected by changes in this issue. 

�4 Direct Current Drain Data is not affected by this issue. 

5 Equipment information is affected and will be covered by WECO 
drawing J29201AP-l. 
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CIRCUIT DESCRIPTION CD-20746-01 
ISSUE 3AC 

DWG ISSUE 9AC 

PANEL SYSTEMS 
OUTGOING TRUNK CIRCUIT 

MF' PULSING 
TO NON-AM\ CROSSBAR TANDEM 

AND NO.. 1 AND NO. 5 CI<OSSBAR LOCAL OFFICES 
AND NO. 1 ESS OFFICES 

1.01 This circ uit is intended for use in 
panel of f ices which are arranged to complete 
on a multifrequency basis direct distance 
dialed calln through non-AMP. crossbar tandem 
offices, local calls to ESS No. 1 offices , 
or local calls to·No. 1 or No. 5 crossbar 
local officese It provides trunk closure 
during district talking selections to hold 
the incoming trunk during these selections. 

11 -

h�llYfilt 
1.01 When this circu it is seized by a 

district or office selector , battery and 
ground from the tandem or local off ice incom
ing trunk, through the windings of rel ay WK, 
�re connected to the district or office 
selector circuit. Tip and ring continuity 
for the operation of WK relay is under the 
control of the SL relay. This rel ay is 
operated by the district sleeve ground. 
Relay WK does not operate at this time 
because the incoming trun k  is in the on-hoolt 
condition. 

1.02 on seizure, the district or office 
selector also connects ground to lead S to 
make this circuit test busy to other hunting 
selectors. 

2.
'
o1 When the incoming trunk goes to· the 

off-hook c ondition at the start of the. wink 
s!gnal, relay WK operates v and in turn, 
operates relay PW. Relay PH locks to the 
sleeve. When the incoming trunk goes back to 
the on-hook condition at the end of the wink 
siqnal, relay WK releAses, and, in turn, 

operates �elay PZ& With relays PW and PZ 
both operated, inductor TC is bridged ac ros s 
the tip a nd ring to hold the i nc oming tr�nk 
during district talking selections. 

3c01 If O£:rc.ion S or V is · . ..ii_t"ed" v�1-?:�1 the 
c:�lle-d subocriter answe:cs and tne: J_! _·o:, in9 
trunk goes to an off-hook condition, relay WK 

operates. If option T is wired, the answer 
rever&al permits WK to operate the 
district eelector closes its cs relay bridge 
after talk selection. The operated WK relay 
releases relay PW. which in turn opens the 
inductance bridge across the tip and r ing. 
Option R {resistor TC) is requ�J.�d when 
option T ls wir.ed. Resistor T'C incl.-!':0.ses the 
impedance of the TC bridge to provic�e suff i
cient current for WK operation. 

4.01 When the called subscriber discon
nects, relay WK releases. When t.1. 3 calling 
subscriber disconnects, ground �!:: removed 
from the sleeve lead, releasing tL . .= PZ relay 
and making the circuit available for other 
calls. However, tip· and ring leach; are held 
open until relay SL1 releases. 

4.02 On calling subscriber disconnect 
from a no-answer call. ground is removed from 
the sleeve lead, releasing the PW and PZ 
relays which were locked in parallel.. ·rhe RL 
diode (option W) prevents the surqe f t:om the 
PZ relay from entering the PW relay win�ing 
and delaying its release. 

4.03 Option M reduces the unguarded 
sleeve interval between overlapp·�.ng calls. 
Option M, changes the shunt ground on relay 
SL 1 f::-om 4M of SL to the distr:!.c�: sleeve. 
Thus, SL1 operates when a1s1:r:!.ct. release 
removes ground from the .-Jleeve, eliminatinq 
the release time of relav SL. Diode SL of 
option M prevents an inci":-1;ase ln r·�} ease time 
qf SL and prevents SL lockup over the K 
option make-busy lead. 

§�ru� - Bmg�-.Qt:Th 
h__?lQE!UJ:l!.L.IslJ:lll§ 

1.01 Combined originating and terminating 
circuits: 

· 

(a) Maximum external circuit loop resis
·tance: 4,000 ohms. 

(b) Minimum insulation resistaPc0: 30,000 
oh.:-Js� 

1.02 Working voltage: 45 to �o volts. 
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1.03 Earth potential: ±20 volts. 

2-01 Bilill 

PW 

PZ 

SL 

SL! 

Wink 

Pulse w 

Pulse z 

Sleeve 

Sleeve 
Auxiliary 

Registers on -hook 
or off-hook co n
di tions of incom
ing trunk 
counts polarity 
reversals of in
coming trunk . 
counts polarity 
reversals of in
coming trunk 
Closes T and R 
leads 
Opens T, R, and 
s leads 

2.02 . l�� 

�gn�n 
TC 

TST 

2.04 � 

�U!:mation 
RL 

2.os Bllitt21: 

Trunk Applies bridge 
Closure across incoming 

t1S:AD1Dg 
Test 

tj�g 
Release 

trunk during dis
trict talking 
selection 

Used to test relay 
WK 

Reduces delay in 
release of relay 
PW 

�ignlliQn -�imm 
TC . Trunk Applies bridge 

Closure (in part) across 
incoming trunk 
during district · 

talk selection. 

3.01 Recognizes on-hook and off-hook con
ditions present�d by the tandem or local 
off ice incoming trunk. 

3.02 Places an inductor across the tip 
and ring conductors to maintain closure while 
district talk selection is being completed. 

2 

4.01 When this circuit is listed on a 
keysheet . the connecting information thereon 
is to be followed. 

(a) District sele ct or · Circuit 
S0-21630-01. 

(b) Off ice selector Circuit - ES-240252. 

(C) Tandem office Incoming Trunk Circuit -
SD-25887-01. 

(d) OGT Test and 
S0-96376-01. 

(e) No. 1 Crossbar 
- SD-26204-01. 

(f) No. 5 Crossbar 
- SD- 2 6 0 7 0- 0 1 -

(g) ESS No. 
S0-1A166-01. 

MB Jack circuit 

Incoming Trunk Circuit 

Incoming Trunk Circuit 

Incomin9 Trunk 

5.01 This circuit shall be capable of 
performing the functions outlined in this 
circuit description and shall me et the 
requirements listed in the Circuit Require
ments Tables. 

5.02 The capacitance of capacitors T and · 
R shall not differ by more than 0.11 uF. 

6.01 On trunks wired per opt ion T. 
without option K, to prevent holding an 
unanswered called line out of service, do not 
make busy while call is in audible ring 
stage. 

6.02 Option K provides a make-busy 
arrangement which eliminates the need to 
monitor trunks, wired per option T, during 
the make-busy procedure. With option K, 
insertion of a make-busy plug operates relay 
SL1 when district release removes ground from 
the sleeve. SL1 operated grounds the sleeve 
as a make-busy condition in addition to 
opening the operate paths of relays SL, PW, 
and PZ. 

6.03 On trunks wired per option �. 
blanking - pins are required to be permanently 
inserted into the make-busy jack associated 
with the district or off i::·� bank multiple. 

B.1 Mg� 
Resistor TC 
620 Ohms 

Option R - KS-13492,L1 -

D.1 
ineertii 
outgoirn 
capacit1 
necte 
CI'09sb,r 
is rec• 
closes 
select ii 

D .• 2 
increas� 

BELL · TE: 

DEPT 52. 

· 

la._fllliCTIONAL O~SIGNATION$ 

~signati.2D 

WK 

~ rY Functio.n 

~eaning Primary Function 

2.03 ~~ 

~signation 

t-1eaniog 

~imarv Functio.n 

Primarv runctio~ 

Function 

6, TAKING EOUIPMtli'.LQ..UT QF SE~ 

§ECTION.IY-=._~SQN5 fOB REISS!!: 

~. Chsmg~Lin.2&~t~~-1com29nents) 
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CD-20746-01 - ISSUE 3AC 

Qi_��� 
0.1 Options T and V are added to permit 

i nserti on of the TC transformer bridge in the 
outgoing or incoming side of the T and R 
capacitors. Option T avoids false dis con
nects on calls to ESS No. 1 or No. 5 
crossbar off ices in which the answer reversal 
is received before th� district selector 
closes its CS relay bridge after talk 
selection. 

D.2 Resistor TC (option R) is added to 
increa se the current over the district loop 

BELL TELEPHONE LABORA�RIES, INCORPORATED 

DEPT 5223-JFT-MR 

for operation of relay cs· in the district 
circuit. 

D.3 Option s is added to indicate the 
connect ing wiring to transformer TC pr. � or to 
Issue 9AC. 

D.4 The title of the circuit is expanded 
to include connection to ESS No. 1 offjces. 

D.5 Paragraphs 4.03 and 6.02 are �dded to 
describe changes of Appendix 1B. · Drawing 
Issue 10B. 
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IN U.S.A. 

TITLE 

.. AMERICAN TELEPHONE AND TELEGRAPH COMPANY 

195 BROADWAY, NEW YORK, N. Y. 10007 j�� 21 \9b� 
S D-20746-01 8D . 

. CD 2D APP. 6D 
DRAWING NOTICE RATING A&M. Only 

SYSTEM Panel 
DATE October 9' 1968' 

DWG DIST COD� 2399 

Panel Systems Outgoing Trunk Circuit - MF Pulsing - To Non-AMA Crossbar 
Tandem - And No . 1 And No . 5 Crossbar Local Offices 

DESCRIPTION 

6· . 1  The following changes is made to correct a drafting error on issue 5B . 
The WECo drawings are correct, so this is. a " no record" change . 

6.12 The R Lead from the OCT test board is removed from the 2 contact S L  relay 
X option, and placed on the 2 make contact SL relay X option . This wil l  
agree with sketch shown in LDI 4A. · ,  . 

' 6.2 The Current Drain Data for this circuit is not affected by changes in 
this issue . 

... 

! 
6 . J  D change. Does not require WECo notification to Telco . 

6 . 4  ·Equipment information is not affected . 

6 . 5 Equipment Design Requirements are not affected . 
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CIRCUIT DESCRIPTION 

CHANGES 

PANEL SYSTEMS 
OUTGOING T RUNK CIRCUI T 

MF PULSING 
TO NON-AMA CROSSBA R TANDEM 

AND NO . 1 AND NO. 5 r.RO�SBAR LOCAL OFFICES 

D .  of 

D . 1 The f o l l ow ing change was mad e on a no-re c ord basis t o  agree 
with WECo d raw ings . The R· lead from the OGT b oard t es t  

CD-2 07 4 6- 0 1  
ISSUE 2D 

APPENDIX 6D 
DWG ISSUE 8D 

and make-busy jack is removed from the 2-c ont a c t SL relay, option 
X, and placed on the 2- make c on t a c t SL re lay, option X. 

BELL TELEPHONE LABJRATORIES, INCORPORATED 

DEPT 5823-EV.-MR 

Print ed in U .S.A. 
Page 1 
1 Page 
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Description Changes 
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no IN u S.A. 

TITLE 

AMERICAN T E L E P H O NE AN D TELEGRAPH COMPANY 

195 B ROADWAY. NEW YOR K. N. Y. 10007 

DRAWING NOTICE 

SD-2,J.746-01 ISSUE ?AC 
CD 2D APP. 5AC 
RATING A&J:..� Only 
SYSTEM Panel 
DATE 11ay 22, 1968 

DWG DIST SODE 2B99 

?:.i!'1el. Systems - Outgoing Tru.11.k Circuit - MF Pulsing - To Non-A\.ffi. Crossbar Ta.'1dem -
-�1d No. 1 And No . 5 Crossbar Local Offices 

fJESCRIPTION 
�) .1 This change provides wiring information in CAD figure 4 which was omitted 

on issue 5B of this drawing. T'nis change applies to job3 having issue 5B 
or 6D . 

6 .2 The Cur-rent D-.rain Data for this circuit is not affected by changes in this · 

issue. 

6.1., 

This change does not affect the plug-in units and does not require the Telco 
·to notify WECo as to number and loc ation of product s to be changed. 

Eq_uipment infonnation is not affected . 

EquipDent Design Requirements are not affected . 
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CIRCUIT DESCRIPT ION 

CH ANGES 

PANEL S YSTE MS  
OUTGO I NG TRUNK C IRCUIT 

MF P ULSING 
TO NON -AMA CROSSBAR TANDEM 

AND NO. 1 AND NO. 5 CROSSBAR LOC AL OFFICES 

D .  o f  

D . l C AD Fig .  4 is c hanged on c irc uit drawing t o  show fuse 
board ·ground and punch ing which was ·not required prior 

to I s sue 5B. 

BELL TELEPHONE LABORATORIES , INCORPORATED 

DEPT 5643-EV-MR 

Printe d  in U.S . A . 

11 /J J1- 1so8 
-CD-20746-0l i 

ISS UE  2D 
APPENDIX 5AC 

DWG ISS UE  7 AC 
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.,_,._ CO IN U.S.A. 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 

1 9 5 BROADWAY. NEW YORK, N. Y. 10007 

JUL 2 1968 

\JL/ 

. I 

SD-207 46-01 ISSUE 
CD - 2D APP. 

ORA WI NG NOTICE RATI N G  .A&M Only 
SYSTEM Panel 
DATE April 9, 1968 

TITLE 
Panel Systems - Outgo:ing Trunk C ircuit - 1'v1F' Puls ing - To Non-Arna Crossbar 
Tandem - And No • .  1 And No . 5 Crossbar Local Offices 

DESCRIPTION 

6.1 The rrs1111 resistor is changed on this issue from 619w to llOOw. When 
trk is held off normal for long periods of t ime , the new resistor will 
be cooler tc the touch than the former . Neither res istance is suoject 
to excess ive heating from a circuit or f ire hazard standpolilt. No 
change lil c ircuit operation is occas ioned by this substitution. This 
change is on a no record bas is by agreement between Mr. G. Scbrr:.ilz for 
WE Co . and Mr .  E .  Vanderveer for BTL . 

6.2 The Current Drairl Data for this c ircuit is not affected by changes in 
this issue. 

6.3 D change . Ibes not require WECo notification to Tel Co . 

6.4 Equipment information is affected and will be covered by draw:ing 
J29201AP. 

6.5 Equipment Des ign Requirements are not affected. 
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CIRCUIT DESC RIPTI ON 

PANEL SYSTEMS 
OUTGOING TRUNK C I RCUIT 

MF PULSING 
TO NON-AMA C ROSSB AR TANDEM 

AND NO . 1 AND NO . 5 C ROSSBAR LOCAL OFFI CES 

CHANGES 

�. in 

B . l  Removed 

Resist o r  619w 

D .  of 

Res istor l l O O w  

i ?> 
. __ APPENDIX 4D 

DWG ISSUE 6D 

D.l The SL l resist ance shown on issue 5B o f  this drawing is 
changed from 619w t o  llOOw. The previous resistance was hot 

to t ouch , and the new one, while c o o ler, d oes not degrade per
formance of t he c ir c uit . 

BELL TELEPHONE LABORATORI ES , I NCORPORATED 

DEPT 564 3 -EV-RM. 

Printed in U . S.A. 
Page. 1 
1 Page 

7 

Changes Apparatus 

Description Changes 
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Replaced By 

CD-20746-01 
ISSUE 2D 
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f'•W�T£D IN U . S. A. 
A M.ERICAN TELE P H ON E A N D  TELEGf�APH COM PAN Y  \'j� 

TITLE 

1 9 5  B ROADWAY. N EW YORK, N. Y. 1 0007 
· SD-20746-01 ISSUE 

CD 2D APP. JB : 
ORA WING NOTICE RATING A&M Only 

�YSTEM Panel 

. DATE December 6, 1967 

Panel Systems - Outgoing Trunk Circuit � M F Pulsing - To Non-�.MA Crossbar 
Tandem - And No . 1 And No . 5 Cros sbar Local Offices 

DESCRIPTION 

6 . 1  If trunk conditions are such a s  to cause the \�{ relay of this circuit 
. to chatter prior to completion of di strict ta lking s election, this 

ci�cuit may re lea s e  and res e i z e  foreward ,  causing a stuck sender in the re
mote offi ce . X wiring and apparatus are a d de d  on this is sue to overcome 
this ma lfunction � Grea ter protection i s  a lso obta ined in respect :to the 
u_D.ocuardec1 interva l a t  the Panel office , when trunk i s  released before 
ca lled party a nswered . 

6 . 11 
. � 

Thi s change wi ll r equire the a dd ition of .nl)l\AK 24 relay_J. 
and a n  AG 3.3 relay to replace the present PW relay . / . 

· w 600 resistor · 

6 . 2  The Current Dra in Da ta for thi s c ircuit i s  not a ffected by change s  in 
·this i s sue . 

6 . J B change . Requires WEC o  noti fication to T e l  Co . 

6 . 4 

6 . 5 

Eouimnertt information i s  a ffected and will be covered by drawing 
J29201AP-( ) . 

Equipment Design Req'l.lirements are not a ffected . 
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CI RC U I T DES CRIPTION 

I ... - / . ·.- - -;. ...... � ... .__... I ' I .'  

l 

CD- 2 0 7 4 6 - 0 1 
ISSUE .2 D 

APPENDIX 3B 
DWG ISS UE 5B 

PANEL SYSTEMS 
OUTGOING T RUNK CIRCUIT 

MF P ULSI NG 
TO NON �AMA CROSSB AR 'I'ANDEM 

AND NO . l AN D NO . 5 CROSSBAR LOCAL OFFICES 

! CHAN G ES 

8 .  i n  

l:L l Adde d 

SL , SLl - AK 2 4  Re l ay 
SLl - Re s i s t o r  KS - 1 4 6 0 3 , L2 

I 
a: 2 Remove d 

PW-AF5 3 1  Re l ay PW-AG 3 3  R e l ay 

D ;  o f  

D . l  FS 1 has b e e n  r e vi s e d  t o  show t he ad-
di t i on o f  X wi r i n g  and app arat us . 

Wi ring fo rme rly not de s i gn at e d  h a s  b e e n  
d e s i gn at e d  W o pt i on an d rat e d  M fr Di s c . I D . 2  Y opt i on i s  a l s o  rat e �  M fr Di s c . 

BELL TELE PHONE LABORATORIES , INCORPORATED 

DEPT 5 6 4 1 -EV-RMW 

F .  i n  C D  S e c t i on 

F . l  In 1 . 0 1 add a ft e r  f i rs t  s e n t t=: n c e : t 1 p 
and r i n f:; c o n t i r1ul t y  fo r t h e O I.J e rat l on 

or WK re l ay i s  unde � t h e  c ont r o l  o f  t he 3 1  
re l ay . T h i s  re l ay i s  o p e ra t e d  by  t he d i s t r i c t  
s le e ve gro und . 

F . 2 In 4 . 0 1  a dd to p aragrap h : H ow e ve r  t i p 
and ring l eads are held o p e n  u n t i :  SLl 

re l ay rel e as e s .  SLl r e l ay in t u ::'.' n  is he l d  
o p e rat e d  by slow e r  re l e a s in g  re l ay s  invo l ve d  

· 1 n  t h e  re l e a s e  o f t runk . 

F . 3 Unde r S e ct i on I I I , 2 . 0 1 add : 

Fun c t i on 

SL Sl e e ve C l o s e  T & ' �  L e a d  
SLl S l e e ve Aux Op e n  T & R� S  Le a·d 

. I 

. . 

Print e d  in U . S . A .  \ P a ge 1 
1 Pa'1:e 
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Changes Apparatus 
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Changes 
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: " , : T ED  I N  U . �. A. 
r • .  

,f/ - A M E R ! CA N  TELE P H O N E  A N D TELEG RAP H C O M P A N Y 

1 9 5 B ROA DWAY, N EW YO RK, N .  Y. 1 0007 

DRAWI NG N OTICE 
SD-20746-01 
CD 2D 
RAT I N G  .A&M Qnly 
SYSTEM Panel 

ISS U E  4B 
APP. 2B 

DATE August 16,  1965 . 

J TITLE _-, 

Panel Systems - Outgoing Trunk Circuit - MF Puls ing - T o  Non-AMA Crossb ar 
Tund em - And No . 1 And No . 5 Cros sbar Local Offi c es 

D ESCRIPTION 

6 . 1 The change applied in I s sue JAR changed the loc king circuit of the PZ 
relay whi ch removes the nec e s s ity of the PW relay be�ng slow releas e .  

6 . 11 The slow releas e AG9 relay i s  replac ed by an AF5Jl relay t o  provide a 
faster release relay t o  reduc e the unguarded int erval on disconnect from 
unanswered c alls . 

6 .  2 The Current Drain Dat a for thi s circuit i s  not affec.ted ,by change s  in 
thi s i s sue . 

6 . J B ch�nge .  Require s WECo not ifi c at i on t o  Tel Co . 

6.. 4 . Equipment informat i on i s  affect ed and will be c overed by drawing J29201AP. 

6 . 5 Equipment De sign Requirement s are not affect ed . 

No engineering letter will be i s sued . 
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••;t: D  IN � 1 , S . A .  
A M ER.I CAN TELE. P H O N E AN D T E LEG RAPH C O M i · ; p. J·J 

1 9 5 B ROA DWAY, N EW YO R K, N.  Y. 1 0007 

\ 

· '  

SD-207 46-01 lSSU F: Jlli_ 
CD 2D J.\PP. lAR 

DRAWING NOTICE RATI N G  A&M Only 

SYSTEM Pa..-ri e 1 
DATE Aug-us t 16, 1965 

TITLE 
?a.r:.el Sys tems - OUTGOING TRUNI\ C IRCUIT - :MF Puls ing - To Non-.AMA Cros sbar Tandem -
w.d �o . 1 and No . 5 Cros sbar Lo cal Off i ces . 

DESC R I PTION 

.6 . 1 This c ir cuit is re is s ue d  to corre ct· a trouble condi tion whi ch o c curred on 
high us age trunk groups when the c ir cuit was immed iately res e iz e d  after 
call ing subs crib er d is conne ct from a pre vious don ' t  answer call . The PW 
relay whi ch in s low releas e hel d  upon the s u c c e e d ing call changing the 
s e quence of operat ion of the PW and PZ relays and prevent ing the proper 
trans mis s ion of the wink s ignal and trunk t es t condition .  This . resul t ed 
in stuck s enders at the originat ing off i ce . 

6 . 11 A 400E d iode is . added in the locking c ir cuit of the PVf_ relay to reduce its 
re leas e t ime . 

6 . 12 A minor wiring change is made in the lo cking c ir cuit of the PZ relay to 
prevent its releas e on a called s ubs cribers flas h .  

6. 2 The Current Data for this c ir cuit is not affe cted by changes in this 
is sue . 

6. J Equipment informat ion is affe cte d and wili be c overe d  by drawing J29201AP·( ) .  

6. 4 Equipment Des ign Requirements are not affe cte d .  

No eng ineering l etter will b e  is s ue d . 
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\ C CUIT DESCRIPTION 

CHANGES 

PANEL SYSTEMS 
OtrrGOING TRUNK CIRCUIT 

MF PuLSING 
TO NON-AVJ\ CROSSBAR TA!IDEM 

AND NO . l AND NO . 5 CROSSBAR LOCAL OFFICES 

B .  in 

B . l  REMOVED REPLA CED BY 

R e lay PW , AG 9 ,  Z Opt i on 

D .  of 

R e l ay PW , AF531 , Y Opt ion 

D . l Du e t o  t h e  c hange i n  t h e  l o cking c ir c u it of t h e  PZ relay mad e  
o n  I s su e  3AR , t h e  P W  r e l ay i s  n o  l onger requ ired t o  be s l ow 

rel ea s e . The s l ow rel ea s e  AG9 r e l ay PW- i s  d e s ignat ed Z opt i on and 
i s  rat ed Mfr Di s c . It i s  r ep l a c ed by t he Y opt i on ,  AF531 , relay 
which i s  f a s t er r e l e a s e  and r ed u c e s  the unguard ed

-
int erval on t h e  

s l e e ve l ead o f  t he t runk . 

BELL TELEPHONE LABORATORIES , INCORPORATED 

DEPT 2 364-WMS -JEM 

� 

Print ed in U . S .A .  

CD-20746-0l 
ISSUE 2D 

APPENDIX 2B 
DWG ISSUE · 4B 
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C IR CUIT DES CR IPTION 

CHANGES 

PANEL SYSTEMS . 
OUTGOING ·rRUNK C IRCUIT 

MF PULSING 
TO NON-AMA CROSSBAR TANDEM 

A.ND NO . ::. AND NO . 5 CROSSB:�ll LOCAL OFFICES 

B .  i n  

B . l � 

CD-20746-0l 
ISSUE 2D 

APPENDIX lAR 
DWG . ISSUE 3AR 

(( Diode RL, 400E 

.. 

D .  o f  

D . l  Thi s c ir c u it i s  re i s su e d  t o  el iminat e a trou b l e  c ond it ion 
whi c h  c au s e d  or ig i nat ing s e n d e r s  t o  st i c k  when t h e  c ir cu i t  

was s e i z ed , imme d i at ely aft er ca l l i ng sub s c r i b er d i sc on n e c t  from 
a perv i ou s  n o -a nswer c a l l . Thi s was . du e t o  t he s l ow r e l e a s e  PW 
relay hold i ng op erat ed from t he Pre v i ou s c a l l � To c or�e c t  t hi s  
c ond it i o n ,  a- d i od e  i s  i n s ert e d  i n  t he l oc k i ng pat h o f  t he PW 
r elay t o  r ed u c e  i t s r e l e a s e  t ime . The l ocki ng c ircu it of t he PZ 
r e l ay i s  c ha ng e d  t o  c onnect d ir e c t ly t o  t he s l e eve inst e a d  of 
t hr ou gh make c ont a c t  6 of t h e  PW relay . 

F .  i n  CD S ec t ions 

F. 1 I n  2 ,  S e c t i o n  II , add : - ·- -

2 . 04 Diod e 

RL R e l ea s e  

Fu nct i o ns 

Pre v e nt s d elay in r e l ea s e  
of PW relay . 

F . 2  0ha . ig e  4 , S e ct i o n  II , t o  read a s  fol l ow s : 
. � 

4 . 01 Whe n  t he c a l l e d  sub s cr i b er d i s c o n nect s ,  rel ay WK r e l e a s e s . :: 
Whe n  t he ca l l i ng su b s c r i b er -d i s c on n e c t s ,  grou nd is removed _ ,. 

from t he s l e e ve l e a d  r e l ea s i ng t h e  PZ re l ay a n d  maki ng t he c ir - .  ·'·. 

c u i t  a va i l a b l e  for ot her ca l l s .  w' 

4 . 02 O n  c a l l i ng s u b s c r i b er d i s c o n ne ct from a n o -a n swe r ca l l� 
grou nd i s  r emov ed from t he s l e ev e  l ead r e l ea s i ng t he 

� . PW a nd PZ r e l ay s w h i c h  w ere l o cked i n  parall e l . The RL d iod e , < 0 
pre vent s t he surge from t he PZ r e l ay from e nt er1 ag t he PW ....., .� r�/"·F··w 
r e l ay w i nd :l ng a nd d e lay ing it s r e l e a s e . . � 

BELL TELEPHONE LABORATOR I ES ,  INCOR P ORATED 

DEPT 2 364-WMS -JEM 

Pr i nt ed in U . S .A .  
Page l 

· l  Page . .!_, 

Changes Apparatus 
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PRINT�O IN U . S.A. 
AMERICAN TELl:: PHONE AND TELEGRA PH COMPANY 

1 9 5 BROADWAY. NEW YORK, N. Y. 10007 

ORA WING NOTIC.E 

TITLE 

SD-207 46-01 ISSUE 2D 
CD 2D APP. 
RATING A & M Only . 
SYSTEM Pane 1 
DATE January 20, i 965 

Panel Systems - OUTGOING TRUNK CIRCUIT - MF Puls ing - To Non-AMA. Crossbar 
Tandem - And No . 1 and No . 5 Cros sbar Local Office s 

DESCRIPTION 

6 . 1  Re is sued shee ts 1 ,  2 ,  3 
Total re is sued shee ts 3 

6 . 2  This c ircuit i s  re issued to standard ize its use in comple ting local 
calls from a Panel Office on an MF basis to No . 1 or No . 5 Crossbar 
local office . 

6 . 21 Thi s  require s only a change in c ircui t title . 

6 . 3  

The c ircuit title formerly read : 

Panel Systems 
Outgoing Trunk C ircuit 
For Dire c t  Distance Dialing 
For Non-AMA Offices 

To insure toll grade transmis s ion in this trunk, a limit is applied 
to the allowable unbalance between the capac itors in the tip and 
ring leads . This is c overed by a circuit note which is added . 

6 . 4  The Current Drain Data for this c ircuit i s  not affec ted by change s 

( on this i ssue . 

6 . 5  D change . Does not require WECo notification to Tel Co . 

6 . 6  Equipment information will be covered by drawing J-29201AP . 

6 . 7  Equipment Des ign Requirements are not affected . 

No engineering le tter will be issued . 
; 

) 
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CIRCUIT DES CRIPTION CD•20746·0l 
ISSUE �D 

· DWO ISSUE 2D 

PANEL SYSTEMS 
OUTGO!NG TRUNK CIRCU IT 

MF PULSING 
're NON-AMA CROSSBAR TANDEM 

AND NO , l " AND NO . 5 CROSSBAR LOCAL OFFICES 

I 

SE CTION I - G�NERAt bES CR!P�ION 

1 .  PuRPos� o� c1ncu!T 
1 . 01 Th i s  c i r cu i t  is intende d for u s e  in  

pane l o r·n ce s  wh·i ch ·�:t>e ·arirange d to 
comp l � t e  o n  a mul tifrequency ba s i s  e i th e r  
d i re ct  d i s tance dialed cal l s  through non· 
AMA c:ro s s ba.�' tandem o ff i c e s  or  l o ca l  cal l s  
to No . l o �  No . 5 cro s s ba r  l o c a l  o ff i c e s , 
!t p ro v i de s t �unk c lo s u �c dur ing d i s tr i c t  
tal k i ng s e l e c t i o n s  t o  ho l d  the i n com ing t�unk 
during the se  s e l e c t 1 o n e . 

S� C'l'ION !!  � DETA!LED DES CRIP'l'ION 
1 ,  SEIZURE 

· 1 . 01 Wh en t h i s c i r cu i t i s  se i zed  by a d i s 
t r i c t  o r  office se l e c to r ,  b a t t e �y and 

·ground f rom the tandem or l o ca l  o f f i c e  in
com ing t runk, t h rough t h e  w ind ings of re� 
l a. ;y"  \<iK, i s  conne cted  to the d i s t r i c t o r  o ff i c e 
s e l e c t o �  c i r cu i t .  Re lay WK d o e s no t o p e rate 
a t  t h i s  t ime b e cau s e - the i s  11 . co nd i t io n , 1"_vr .  /fi ,V/V'\� , 
1 . 02 the d i s t r i c t  o r  o ff i ce s e -

l e ctor a l s o c o nne c t s  grou nd t o  l e a d  S 
to make t h i s c ircui t te s t  b u s y  to · o the r 
hun t i ng s e l e c t o r s . 

2 • . W:tNK 

2 . 01 When the incom ing trunk goe s  to the 
o f f � h o o k  co ndi t ion at  the s tart of the 

W i nk r e lay WK ope i'ate s ,  · and in turn , 
ope r a t e s PW . Re lay PW l o ck s to the . 
s l e e ve . Whe n  the i n com ing t runk go e s b a c k  
to the o n � h oo k cond i t ion a t  the end of the 
w ink s i gn� l ; re l ay WK re l ea s e s  a n d  i n  turn , 
o p e ra t e s r e l ay PZ . With re l a y s  PW and PZ 
b o th ope ra t e d ;  i ndu c to r TC 1 s  b ridged acro s s  

2 .  FUN CTIONAL DESIGNATIONS 

2 . 01 Re lay> 

the t ip and �ing t o  h o ld th� 1ncom1n� trunk 
_ dur 1n$ d i s tr i c t  tal k i ng se l e c t io n s . 

CALLED SUBS CRIBER ANSWERS 

3 . 01 When the cal le d  su b a c�1be� anawe�s , 
the incom i ng tttunk goe e · to an off • 

hook cond i t i o n  and ope �ate e �e l ay WK . 
ne l ay WK ope tta.te d ,  re l e a s e s re lay PW wh i ch 
in turn , · o pe ns the i ndu c tance · bridge acro s s  
the t ip a nd ring . 

· 

4 .  DIS CONNECT 

4 . 01 Wh e n  the called eub s c� i b e �  d i e conne c t e ,  
re lay WK re l e a se s wh i ch i n  tu �n , re 

l ea s e s  .re lay PZ re s to�1ng t h i s  c i rcu i t to 
no rmal . When the cal l 1hg sub e cr1ber d1 s co nw 
ne c t s , ground i s  removed from the s l e e ve lead 
maki ng the c i rcu i t ava i l ab l e  fo r o the � call s .  

�� � �-1'3 . 
SE C�ION I I !  - REFERENCE DATA 

WORK !NO tlMI'l'S 

1 1 . 01 Combined o r igina t ing and termina t i ng 
c ir cu i  t s t 

Maximum externa l c ircuit ! 
l oop r e s istance 4 , 000 · ohms  
Minimum insula t ion 
l"e s i s tance � o , ooo_ ohm s 

1 . 02 Wotik1rig vo l tage 45 to 50 vo l t s  

l . 03 Earth po tent i a l  t�O vol t s  

Func t i on s  t i o n  

WK 
PW 

Wink 
. PU i se W 

Pu l se Z 

Reg 1 s t� r s  on·hook o �  c f f � h o o k  cond i t io n s  o f  1ncom1ng t runk . 
Cou n t s  p o l a r i t y  re versa l s  o r  i n com ing t runk 4 

2 . 02 
PZ 

Indu c t o r  

TC 

2 . 03 Ja ck 
t i o n  

'l'ST 

Coun t s  po lar ity re ve rsals of incoming t runk . 

Func t i ons  
'l'runk Clo sure Appl ies b ridge a cro s s  i n com ing t runk during d i s t � i c t 

t a l k i ng s e l e c t i o n s . 

Te s t  

Func t i ons 

U s e d  t o  t e s t  re l ay WK . 

Prin ted i n  U . S . A . · . Page l 

I 

) 
' 

' ) 

) 

S_IGNAL. 

signal, 
relay 

Designa 

Designation 

Desir_;na 
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CD-20746-01 - ISSUE 2D 

. I � . �l Re cogn i z e s o n - ho o k  and off-hook cond i 
t i o n s  pre s e n t e d  b y  the tandem o r  l o c a l  

o ff i c e  i n com ing t �u nk . 

2 Pl a ce s an i ndu c to r  a c ro ss the tip and 
ring condu c to r s  to bridge a n  open ing 

w h i ch . o c c u r s  w h i l e  d i s t r i c t  talk ing s e l e c 
t io ns are b � ing comp l e t e d . 

4 . CONNECTING CIRCUITS 

4 . 01 Wh e n  th i s  c i r cu i t  1 s  l isted  on  a key
s h e e t ,  t h e  c o nne c t ing info rma t io n  there 

on i s  to be fo l l ow e d . 

( a ) Di s t r i c t  S e l e c t o r  C i r cu i t  
SD- 2 1630- 01 . 

. ( b )  Off i ce Se l e c to r  Ci rcu i t -
ES -24 0252 . 

( c ) Tandem Off i ce Incom ing Trunk 
SD-25887-01 . 

- ( d ) OOT Te s t  and 
SD-96376 - 0l . 

MB Ja ck Ci r cu � t ! 

( e ) No . 1 Cro s s ba r  Incom ing Trunk 
SD-262 04 - 01 . 

Circu i t  

C1X'cu 1 t  

( f )  No . 5 C ro s s bar · rncom ing Trunk Circu i t 
S D-26070-0l . 

. MANUFACTURING TESTING REQU!REMENTS 

5 .  Cl Th i s  'C ircu i t  shall be capa b l e  o f  per
fo rm ing the fun c t ions ou t l ined in th i s  , 

c 1rcu 1 t  de s crip t ion and shall me e t the · / 

BELL �EL�PHONE LABOnATOR!ES , INCORPORATED 

. ' 

Page 2 
2 Page s 

. l 

. .  . 

· re qu i rements  l i s te d in the Cir cu i t Re qu ire 
m e n t s  tabl e s . 

5 . 02 The capa c i t an c e  o f  capa c 1 t o � s  T and R 
shall no t differ- by m o re t nau 0 .  j, � i..;.f .  

SECTION IV - REASONS FOR RE ISSUE 

A .  and Ad d e d  Fun c t ion s  
• J i 

A . 1 Th e u s e  o f  t h i s  c i r cu i t .  1 s  expanded to \ , 
i n c l ude c omp l e t 1 o r.  o�  l o ca l  cal l s  from 

a pa n e l  o ff i c e  to a cro s sbar No . l or 5 -O f f i c e  
on a mu l t ifrequ e n cy b a s i s . 

B .  in 

B .  l REPLACED REPLACED BY 

T a nd R Capa c i to r s , T and R Capa c i tol:'e , 
4 37A 437QA 

D.  De s c rip t i o n  o f  

D . l Pr i o r  to t h i s  i s su e  the c 1r cu 1 t  t i tl e  
read a s  fo l l ow s s  

PANEL SYSTEMS 
OUTGOING TRUNK CIRCUIT 

FOR DIRECT DISTAN CE DIALING 
FOR NON-AMA OFFICES 

D. 2 The code of the T an d R capa c i t o r s  i s  
change d  w i thou t re cord t o  ag ree w i th 

WE Co �raw 1ng s • 

D .  3 C 1 r cu 1  t Note 1 05 1 e  e.dd·ed to l im i t  t h e  ... . 
unba lance of the T ar.d R capa c i to r s  to 

i nsure to l l  grade transm i s s ion in th i s  
trunk . 

\. 

� ,  -. 

'·: . 

I 

i .. • .. . . 

"'·. . 

.� . 

.... .... 
. .  

. i 

I 
I 
i 

! 
I 

FUNCTIONS 

DEPT 2364-JLB-JEM 

Changed 

Changes Appal"atus 
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AMERICAN T E L E P HONE AND TELEG RAPH COMPANY 

1 9 5 BROADWAY. NEW YORK 7 

. ORA WING NOTICE 
1 

RAT I N G  A&M Only 

ISSUE l 
APP. 

If''' : �· 
. . :• 

. .  • .� 
� � 

SYSTEM Panel - Ckt g 
DATE December 2 7" ,  1956 

f\. ._ · . • • 

,. 
.. . TITLE 
,::;_. :"' t . 

. .  .:,,.... . ... 

. ., . 

. . .. .. ._.,, _ 
' ·  

Panel Systems Outgoing T runk  ; Circuit - For Direct Distance Dialing 
To Non-AMA Offices 

· 

DESCRIPT�ON! 
6ol  This· oatgcing trunk circuit is intended for use in panel offices 
which are arranged to complete direct .distance dialing calls through non
AMA crossbar tandem offices o  It provides trunk closure during district 
talking selections to hold the incoming trunk during these selections � 

6011 Tb.is ciircui t consists of : l - AG Type Relay 
l - AF Type .  Relay · 
l - 280 Type Relay 
l - 274 Type Inductor 
1 - 290 Type Jack 
2 - 4UF Capacitors 

�Q2 Current Drains will be available about 4-l-57 e 

6�3 Equipment infonnation wil� be covered by J-29201AP. 
604 Equipment Design Requirements are covered in BSP Section AA220.0l0 
(J=29201) � Iss o 12 0 

No engineering letter will be issued • 

. 
--r�-------: ----- · __.... ..... --. � v>•"'!"':l")o"-· ., .. ,.,._ -�-"'� 
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AMERI CAN T E L E P HONE AND TE LEG RAP H COMPANY 

1 9 5 BROADWAY. N EW YOR K  7 

DRAWING NOTICE 

· 
46-

ISSUE 1 5clfri_07 01 APP. 
RATI N G  A&M Only 
SYSTEM Panel .,., Cktv 
DATE December 2 7 ,  1956 

,.. .... · . . .. . . . 

. . 

.:;..... 
I t"' 

Panel Systems Outgoing T.runk Circuit - For Direct Distance Dialing -
To Non-AMA Offices 

... : .. . . 

. DESCR!PT�O� 
6ol  This outgoing trunk circuit is intended for use in panel offices 
which are arranged to complete direct distance dialing calls through non
AMA crossbar tandem office s o It provides trunk closure during district 
talking selections to hold the incoming trunk during these selections o 

6011 This c1rcuit consists of : i · - AG Type Relay 
1 - .AF Type Relay · 

1 � 280 Type Relay 
l - 274 Type Inductor 
1 - 290 Type Jack 
2 - 4UF Capacitors 

�Q2 Current Drains will be available about 4-1-57 . 

6�3 Equipment information will be covered by J-29201AP. 

604 Equipment De sign Requirements are covered in BSP Section AA220. 0l0 
(J=29201) � Iss o 12 0 

, ...  
-':"· .. ' . 

No engineering letter will be issued. . l 
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CIRCU I T  DZSCRI P TI ON 
SWI TCHI NG SYS ThMS D3 VBLOP™�T DEPARTMENT 

M A R  1 4  1 957 
J / .  ' :....�_ ..... � .... # 

..,'/ 
/. 

CD-20746-01 
I s su e l ·Dwg .. I s sue l 

PAN�L S YS TEMS 
OU TGOING TRU NK CI RCUI T  

FOR DI R� C T  DI S TA NC E  D I ALI NG 
TO NON-A'U OFFI CES 

S�CTI ON I - G�NlRAL DiSCRI P 'l'I ON 

Th{ s c i rcui t i s  intended f o r  u s e  i n  
panel offi c e s  whi ch are arranged to c omplete 
di.rect di st anc e  di al i ng c al l s  through non
AMA crossbar t andem offi c e s . It provi d e s  
trunk c l o sure duri ng d i stri c t t alking 
s e l e c t i ons t o  hold t h e  i ncoming trunk dur
i ng the s e  s el e c t i ons . 

SEC TION I I  - DETAIL�D DESCRIPTION 

1 .  SEI ZU RE 

1 .1 When thi s ci rcui t is s ei z ed by a 
di stri c t  or· offi c e  s el e c to r ,  b att ery . 

&.11d ground from t h e  cro s sb ar tand em trunk , 
through t h e  wi nd ings of rel ay WK ,  i s  c on 
nec t ed to t h e  di stri c t  or off i c e  s e l e c tor 
c i rcui t . R e l ay WK does not ope rate at thi s 
t ime b e c aus e t h e  tandem trunk i s  in t h e  

· n on hoo k "  c onditi on . 

1.. 2 On s e i zure , t he d i stri c t  or offi c e  
s e l e c t or al so c onne c t s  ground t o  

l e ad S t o  make thi s c i rcui t t es t  busy t o  
other hunt i ng s e l e c to r s . 

"2 .  WINK SI GNAL 

2 .1 Whe n  the t andem trunk go es to the 
" off-hook " c o nd i t i on at th e s tart of 

the wink s i gnal , re l ay WK operat e s , and i n  
turn ope rat e s  r e l ay P W .  Relay P W  l ocks t o  
t h e  sl e e ve . Whe n  t he tand em t runk goe s 
back t o  the " on-hook " c ondi ti on at the end 
of the wi nk s i gn al , relay WK rel e as e s  and 
i n  turn operat e s  re l ay P Z �  Wi th rel ays PW 
and PZ b oth ope rat ed , i ndu c t or TC i s  

2 .  FUNC TI ONAL DESI GNA TIONS 

b ridged across th e ti p and r i ng t o  hold th e 
tand em t runk during d i s tri c t  t alking 
s el e c ti ons . 

3 .  C ALLED SUBSCRI B ER ANSWtRS 

3 � 1 When the call ed sub s c ri b e r  answers , 
the tand em t runk goe s  t o  an 11 off

h o ok n  cond i ti on and ope r at e s  rel ay WK . 
R el ay WK operat ed releas e s  rel ay PW whi ch 
in turn o p ens the i ndu c t an c e  bridge ac ros s 
the t i p  and ri ng e  

4 e DI SCONNE C T  

4 . 1  Whe n  the c alled su b s c ri b e r  d i s con-
ne c t � , relay WK rel e as e s  whi c h  i n  

turn rele as e s  relay P Z  re sto ri ng thi s 
c i rcui t to normal . Whe n  t h e  c alling sub 
s c rib e r  d i s c o nne c t s ," ground i s  r emoved from 
the sl e e ve l ead making t h e  c i rcui t  available . 
for other c all s .  

SEC TION I I I  " REFERENCE D A TA 

1 .  ' WORKI NG LIMI TS 

1 . 1 

1 . 2  

1 . 3 

C omb i n ed ori ginating and t e rminating 
ci r cui t s  

M ax .  ext e rnal circu i t  l o op 
re sistan c e 4 , 000 ohms 

Min .  insul ati on 
resi stan c e  

Working vol t age 

Earth pot enti al 

Fun c ti ons 

3 0 , 000 ohms 

4 5 - 5 0  vol t s  

± 20 volts 

WK 
PW 
PZ 

Wi nk 
Pul s e  W 
Pul s e  Z 

R e gi st e rs "on-hook" or "off-OOC>k" c ondi ti on s  of tandem trk . 
C ounts polarity reversal s  of tandem t runk . 

I ndu c t o r  
TC 

Jack 
TS T 

Trunk C l o sure 

Test 

C ounts polarit y r e ve rsals of tandem t runk . 

Appl i e s  b ri dge ac ro s s  tandem t runk during di s tri ct 
talk ing s el e c t i ons . 

U sed t o  t e s t  rel ay WK . 

P ri nt ed in U . S . A .  Page l 
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CD-20746-01 - I SSUE 1 

3 .  FUNC TIONS 

3 .1 Rec ogni z e s  " on-hook" and " o ff-hook" 
c ondit i ons presented b y  the c ro ssbar 

tandem trunk . 

3 . 2  Pl ac e s  an i nduct or across the t i p and 
ring c onductor s to bri dge ar ope ning 

whi c h  o c curs whi l e  distri c t  tal ki ng selec-
tions are �eing c ompl et�d . 

· 

CONN� C TING CI RCUI TS 

Di strict Sel ector C i rcuit � 
SD�21630-0l 

BELL TELEPHONE LABORATORIES , I NCORPORATED 

DEPT . 2314-NL-CGM-GM 

Page 2. 
2 Pages 

4 . 2 Offi c e  Selector Ci rcuit 
ES -2402 5 2  

4 . 3  I nc omi ng Trunk Circui t -
·sD-25887-01 

4 . 4  OGT Test and MB Jack Ci rcu i t  -

SD-963 76-01 

5 .  MANU FACTURING T�ST R.r;QUIReMBNTS 

Thi s  c ircui t shall be c ap ab l e  of 
performi ng the functi ons outl ined in thi s 
ci rcuit descri pti on and shal l me et the 
re qui rements lis ted i n  the Circu i t Requi re
ments table s .  

. 

. 

,~-

r r . 
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TITLE 

AMERICAN TELEPHONE AN D TELEGRAPH COMPANY 

195 BROADWAY, NEW YORK, N. Y. 1 0007 J�N 2 7 \<jb� 
SD-20746-0 1 8D . 
CD 2D APP. 6D 

ORA WING NOTICE RATI NG A&M Only 
SYSTEM Pane l  
DATE O ctobe r 9 ,  1968 

DWG DIST C ODE 2B99 

Pane l Sys tems - Outgoing Trunk C ircui t - MF Pulsing - To Non-AMA C rossbar 
Tandem - And No . 1 And No . 5 Cros sbar Local Office s 

DESCRIPTION 

6·. 1 The following change s is made to c orre c t  a drafting error on is sue 5 B . 
· . The WEC o drawings are c orre c t , so thi s  is a " no record " change . 

6 . 12 The R Lead from the OCT te st board is removed from the 2 contact SL re lay 
X option, and placed on the 2 make contact SL relay X option . This will 
agree with ske tch shown in LDI 4A. 

6 . 2  The Current Drain Data for this c ircuit is not affe cte d  by change s in 
-� this is sue . 

6 . J  D change . Doe s not require WECo notification to Te lco . 

6 . 4  

6 . 5  

Equipment information i s  not ilffe c te d . � 
Equipment De s i gn Requirements are · not affe cte d . 
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C I RCUIT DESC RI PTION 

CHAN GES 

PANEL SYSTEMS 
OUTGOIN G TRUNK C IRCU I T  

M F  PULS I N G  
TO NON - AMA CRO SSBA R  TANDEM 

AND NO . 1 AND NO . 5 C RO S S BAR LOCAL OFFICES 

D .  o f  

D . l  The f o l l ow i n g  chan ge w a s mad e  o n  a no -rec ord ba s l s  t o  agre e 
w i th WEC o d raw ings . Th e  R ·  l ead from the O GT boar·d te s t  

CD -207 4 6 - 0 1  
I SSUE 2D 

A P PEND IX 6D 
DW G I SSUE 8D 

a nd make - b u s y  j ac k  i s  re moved from the 2- c on t a c t  SL re lay , o p t i on 
X, and placed on the 2- make c on ta c t SL re lay , o p t i on X .  

BELL TELEPHONE LA EO RATORIES , INCORPORATED 

DEPT 5823-EV. -MR 

Prin t e d  in U . S . A .  
Pa ge 1 
1 Page 

( 

Description Changes 

) 
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PRl�TED IN U . S . A. 
A M E R I C A N  T E L E P H O N E A N D  T E L EG R A P H  C O M PA N Y  

195 B ROADW AY, NEW YO R K, N .  Y .  

DRA W I NG NOTICE 

1 0007 

SD-2 0746-01 
CD 2D 
RATI N G  A&l.� Only 
SYSTEM Panel 
DATE W.ay 22 , 1968 

ISSU E 
APP. 

7AC 
5AC 

( TITLE 
DWG DIST CODE 21399 

Pa.Del SystPms - Outgoing Trunk Circuit - MF Pulsing - To Non-A\ffi. Crossbar Tandem -
And No . 1 And No . 5 Crossbar Loc al Office s 

DESCRIPTION 
6 . 1 This change provide s wiring information in CAD figure �- which was omitted 

on is sue 5 B  of this drawing . This change applie s to j ob3 having issue 5B 
or 6D . 

6 .2 The Current Drain Data for this circuit is  not affected by cha..ng e s  in this 
is sue . 

6 . J Thi s change doe s  not affe ct the plug -in units and doe s  not require the Telco 
to noti�J WECo as to number and loc ation of products to be changed . 

6 . 4 Equipment information is not affected . 

6 .  5 Equipment Design Requirements are not affected . 

.n 

( 

. ' p.,'', 

J 
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C IRCUIT DES CRIPTION 

PANEL SYSTEMS 
OUTGOING TRUNK C IRCUIT 

MF PULS ING 
TO NON - AMA CROSSBAR TANDEM 

,. . ' ,. ·...;;' 
/ .. ' / · . . . � �,.....·'\.:, __ .- - - :..._ . -

AND NO . 1 AN D  NO . 5 CROSSBAR LOCAL OFFICES 

CH ANGES 

D .  of 

D . l  C AD Fig .  4 i s  changed on c irc uit drawing to show fuse 
boar d  gro und and p unching which was not required prior 

to Is s ue 5B . 

BELL TELEPHONE LABORATORIES , INCORPORATED 

DEPT 5643- EV-MR 

Print e d in U. S . A. 

� ... / .z /J t)9-
!Boa 

CD-2074-6 -01 
ISS UE 2D 

APPENDIX 5AC 
DWG ISS UE  7 AC 

Page 1 
1 Page 

C 
I 

Description Changes 
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P-R INTEO IN U . S . A .  

TITLE 

A M E R I CA N  T E L E P H O N E A N D T E LEG R A P H  C O M P A N Y  

1 9 5 BROADWAY, N EW YORK, N .  Y .  1 0007 

DRAWING N OTICE 

SD-207 46-01 ISSUE 6D 
CD - 2D AP� 4D 
RATI N G  A&M Only 
SYSTEM Pane 1 
DATE April 9 ,  1968 

Panel Systems - Outgo ing Trunk Circuit - 1vfii' Puls ing - To Non-Ama Crossbar 
Tandem - And No • . 1 And No . 5 Crossbar local Offices 

. (-- DESCRIPTION 

0 

6 . 1  The 1 1SL1 " res istor is change d on this issue from 619w to llOO
w

. When 
trk is held off normal for long periods of time ,  the new res istor will . 
be cooler to the touch than the former . Ne ither res istance is sub ject 
to excess ive heating from a c ircuit or f ire hazard standpo int . No 
change in c ircuit operation is occas ione d by this subst itution. This 
change is on a no record bas is by agreement between Mr. G. Schmalz for 
WECo and Mr .  E .  Vanderveer for BTL. 

6 . 2  The Current Drain Data for this c ircuit is not affected b y  changes in 
this issue . 

6 . 3  D change . ]):)es not require WECo not ificat ion t o  T e l  Co . 

6 . 4 Equipment information is affected and will be covered by drawing 
J29201AP , 

6 . 5  Equipment Des ign Requirements are not affected .  

l ) 

) ( __ 
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C I RCU IT DESCRI PTION 

PANE L  S Y S'rEMS 
OUTGOING TRUNK C I RCU IT 

MF PULS ING 
TO NON-AMA CROSSBAR TANDEM 

AND NO . 1 AND NO . 5 CROSSBAR LOCAL OFF I CES 

CHANGES 

B.  in 

B .  l Removed 

Re s i s t or 6 1 9 w  

D .  of 

Re s i Ett or l l O O w  

( \<j<oi 
A P PEND I X  4 D  

DWO ISSUE 60 

D . l The SLl re s i s t an c e  s h own on i s s u e  5 B  o f  th i s  drawing i s  
c h anged from 6 1 9 w  t o  l l O O w . The previous re s i s t an c e  w a s  hot 

t o  t ou c h , and the new one , wh i l e c o o l e r , d o e s  not d e grade p er
forman c e  o f  t he c i r c u i t . 

BELL . TELEPHONE LABORATORIES ,  INCORPORATED 

DEPT 5 6 4 3 -EV-RM 

Print e d  in U . S . A .  
Page 1 
1 Page 

Changes 

Description 

\ ) 

Apparatus 

Changes 

Replaced By 

CD-2074~-Ql 
ISSUE, LD 
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f>RtNTEO IN U . S. A. 
AM ERICAN TELEP H O N E A N D  TELEGf�A PH CO M PA N Y  

1 9 5  BROADWAY, N EW YORK, N .  Y .  1 0007 

ORA WING NOTICE 

SD-20746-01 

co 2D 

RATING MM Only 
SYSTEM Panel 

APP. 
I . 

. DATE December 6, 1967 

TITLE 

Panel Systems - Outgoing Trunk C ircuit - M F Pulsing - To Non-AMA Crossbar 
Ta ndem - And No . 1 And No . 5 Cros sbar Local Offices 

DESCRIPTION 

6 . 1  I f  trunk condit ions are such a s  to cause the V�{ relay of this circuit 
. to chatter prior to completi on of di strict talking s e lection, this 

JB • 

ci:rcuit may release a nd reseiz e forewar d ,  causing a stuck sender in the re
mote offi c e . X wiring and apparatus are a d de d  on thi s i s sue to overcome 
this rm lfunction � Greater protection i s  a lso obta ine d in respect to the 
u..riguarde d inter:-va l at the Panel ofHc e ,  when trunk is relea s e d  before 
ca lled p a rty a ns\Yered . 

6 . 11 Thi s change wi ll require the a ddi tion of an AK 24 relay , 
and a n  AG 33  relay to replac e the present PW relay . 

.. 
resistor 

6 . 2  The Current Dra in Da ta for thi s circuit i s  not affected by changes in 
thi s  i s sue . 

. 6 . J B change . Requires WEC o noti fication to Tel Co . 

6 . 4 

6 . 5 

Eauinment information i s  a ffecte d and will be covered by drawing 
J29201AP-( ) • 

Equipment Design Requirements are not affected • 

' ' 

(_ 

·. - ) 

. _) 
l ~ 

. _ _) . c_ 
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CI RCUIT DES C RI PTION 

'�--'-·; • , I. I I , I ... . ,. . .• .  ,a. ..._ . ,....,_,.., I ' I .' 

l 

CD- 2 0 7 4 6 - 0 1  
ISSUE 2 D  

APPENDIX 3B 
DWG ISS UE 5B 

PANEL SYSTEMS 
OUTGOING T RUNK C I RCUIT 

MF P ULSI NG ' : ......,_ 
TO NON �AMA C ROSSBAR TANDEM 

0 

I 

AND NO . l AN D NO . 5 C ROSSBAR LOCAL OFFI CES 

CHANGES 

D .  i n  

""-B . 1  Adde d 

SL , SLl - AK 2 4  Re l ay 
SLi - Re s i s t o r  KS - 14 6 0 3 , L 2 

B . 2 Remo ve d 

PW-AF 5 3 1  R e l ay PW- AG 3 3  R e l ay 

D .  

D . l  FS 1 h a s  been r e vi s e d  to show t he ad-
di t i on o f  X wi ring an d  app arat uB . 

Wiring fo rme rly not de s i gn at e d  has b e e n  
d e s i gnat e d  W o p t i on an d  rat e d  M fr D i s c . 

D . 2  Y opt i on is al s o  rat e d  Mfr Di s c . 

BELL TELE PHONE LABORATORIES , INCORPORATE D 

DEPT 5 6 4 1 -EV-RMW 

F .  in CD S e c t i on 

F . l I n  1 . 0 1 add a ft e r  f i r G t  o e n t en c e : t l p  
and ri n r:; c o n t l r1ul t y  fo r t he o p e ra t i on 

or WK re l ay i s  unde r t h e  c ont ro l o f  t h e  S L  
re lay . Th i s  re l ay i s  o p e rat e d  b y  t he d i s t r i c t  
s le e ve gro un d . 

F . 2  In 4 . 0 1 add to p aragraph : Howe ve r t i p 
and ring l e ads are he l d  open unt i �  S L l  

re l ay re l e a s e s .  SLl re l ay in t urn is he l d  
ope rat e d  by s lowe r re l e a s i n g  re l ay s  i nv o l ve d  

' i n  t he re l e a s e  o f  t runk . 

F .  3 Un de r S e ct i on I I I , 2 . 0 1 add : 

Fun c t i on 

SL S l e e ve C l o s e  T & }� Le ad 
SLl S l e e ve Au.x Op en T & R�S L.e a·d 

P 't" i n t. A n  i n  TT � fJ. . 
Page 1 · 
l P i'l uP-

Changes Apparatus 

) 

Replaced By 

Description of Changes 

) 

..J . . I 

Changes 

Relays 

Designation Meaning ~P~r_i~m~a_r~y ____ _ 

\ 
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PRiNTED IN U . S. A. 

e_ ) 

c .  

A M E R ! CA N  TELE P H O N E  A N D  TELEGRAPH CO M PA N Y  

1 9 5  B ROA DWAY. N EW YO R I<. N.  Y .  1 0007 

DRAWI NG NOTICE 
SD-20746-01 
CD 2D 
RAT I N G  A&}..{ Only 
SYSTEM Panel 

ISS U E  4B 
APP. 2B 

DATE August 16, 1965 

Panel Syst ems - Outgoing Trunk Circuit - MF Pulsing - To Non-AMA Crossbar 
Tandem - And No . 1 And No.  5 Crossbar Local Offices 

DESCRIPTION 

6 . 1 The change applied in I s sue JAR changed the locking circuit of the PZ 
relay which removes t he nec essity of the PW relay be�ng slow release . '  

l 
The slow release AG9 relay i s  replac ed by an AF5Jl relay t o  provide a 
fast er release relay t o  reduc e t he unguarded int erval on di sconnect from 

. c��ls . 
. 

. , 
. . 

6 . 2  The Current Drain Data for thi s circuit i s  not affected ,by changes in 
thi s i s sue . · 

- 6 . J B change . Requires WECo notifi c at i on t o  Tel Co . 

6 . 4 . Equipment informat i on i s  affected and will be c overed ,by drawing J29201AP. 

6 . 5 Equipment Design Requirement s are not affect ed . 

No engineering letter will be i s sued . 

I I I 

· /  

\ 

( 

6.11:' 

~ ans~ered 

j__ 
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PH !,NTED I N  l l:. S. A. 

/ 

A M E R I CA N  T E LE P H O N E A N D  T E LEG R A P H  CO M 1 1/-\N 

1 9 5  B ROA DWAY, N EW YO R K, N. Y. 1 0007 
SD-20746-01 ISSU E JAR. 
CD 2D APP. L'\R 

ORA WING NOTICE RAT I N G  A&M Only 
SYSTEM Panel 
DATE Augus t 16, 1965 

TITLE 
Panel Sys tems - OUTGOING TRUNK CIRCUIT - MF Puls ing - To Non-AMA Crossbar Tandem -
And No . 1 and No . 5 Crossbar Local Off i ces . 

D ESCRI PTION 

6 . 1  This circuit is re issue d  to corre ct· a trouble condition which o c curred on 
high us age trunk groups when the circuit was immediately res e ized after 
call ing s ubs criber dis conne ct from a previous don ' t  answer call . The FW 
relay which in s low releas e held upon the succeed ing call changiilg the 
s equence of operat ion of the PW and PZ relays and preventing the proper 
transmis s ion of the wink s ignal and trunk tes t condition .  This . resulted 
in s tuck s enders at the originating office . �) 

6 . 11 A 400E diode is added in the locking circuit of the PW_ relay to reduce its 
releas e t ime . 

6 . 12 A minor wiring change is made in the locking c ir cuit of the PZ relay · to 
prevent its releas e on a calle d subs cribers flas h .  

6 . 2  The Current Data for this cir cuit is not affe cted by changes in this 
is s ue . 

6 . 3  Equipment information is affe cted and will be covered by drawing J29201AP-( ) .  

6 . 4 Equipment Des ign Requirements . are not affe cted . 

No eng ineering letter will be iss ued . · '· 

) 

I 

,X J 
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fl'\ CIRCUIT DESCRIPTION 

PANEL SYSTEMS 
OUTGOING TRUNK C IR CUIT 

MF PULSING 
TO NON-AMA CROSSBAR TA!IDEM 

AND NO . 1 AND NO . 5 CROSSBAR LOCAL OFFICES 

CHANGES 

B .  in 

B . l  REMOVED 

R e lay PW , AG9 ,  Z Opt· i on 

D .  of 

REPLACED BY 

Relay PW , AF531 , Y Opt ion 

D . l Du e t o  t he change i n  t h e  l o c ki ng c ir c u i t  of t h e  PZ relay made 
on I s s u e  3AR , t he P W  r e l ay i s  no l onger r equ ired t o  be s l ow 

rel ea s e . The s l ow r e l e a s e  AG 9 r e l ay PW· i s  d e s i gnat e d  Z opt i on and 
i s  rat e d  Mfr D i s c , It i s  rep la c e d  by t he Y opt i on ,  AF531 , relay 
whi ch i s  f a s t e r  r e l e a s e  and r e d u c e s  t he unguarded

-
int erval on t he 

s l e e v e  l ea d  of t he trunk. 

BELL TELEPHONE LABORATORIES , INCORPORATED 

DEPT 2364-WMS -JEM 

0 

I '  ' \  

Print ed 1 n  U .S . A .  

CD-20746-0l 
I SSUE 2D 

APPENDIX 2B 
DWG ISSUE 4B 

Page l 
1 Page 

_, 

Changes Apparatus 

) 

Description Changes 

r 

,_) 
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C IR CUIT DESCRIPTION 

PANEL SYSTEMS 
OUTG OING ·fRUNK C IRCUIT 

MF PULSING 
TO NON-AMA CROSSBAR TANDEM 

AND NO . 1 AND NO . 5 CROSSBAR LOCAL OFFICES 

CHANGE$ 

B .  � n  

B . l  � 
Diode RL, 400E 

D. of 

D . l  Thi s c ircu it i s  re i s su e d  t o  e l iminat e a t roub l e  c ondit ion 
whi c h  cau se d or i g i nat i ng s en d e r s  to st i c k  when t he c ir cu i t  

w a s  s e i z ed , immed iat ely aft er c a l l i ng su b s cr i b er d i s c on n e c t  from 
a p er v i ou s n o -a n swer c a l l . Thi s was d u e  t o  t he s l ow r el ea s e  PW 
r e l ay h o l d i ng op·�rat ed fr om t he pre v i ou s  ca l l . To c orr e c t  t hi s  
c ond it io n ,  a d i ode i s  i n s ert e d  i n  t he locking pat h o f  t he PW 
r e l ay t o  r ed u c e  it s r e l ea s e  t ime . The l oeki ng c ircuit of t he PZ 
r e l ay i s  c ha nged t o  c onnect d ir e c t ly t o  t he s l e eve i n s t ead of 
t hr ough ma ke c ont a ct 6 of t he PW r elay . 

F .  i n  CD S ec t i o n s  

F . l  I n  2 , S e c t i o n  II , add : - - · 

2 . 04 Diod e 

RL R e l ea s e  

Fu n c t i ons 

Pre v e nt s d e lay in relea s e  
o f  PW r e l ay . 

F . 2  0ha :1ge 4 ,  S e ct i o n  II , t o  r e a d  a s  fol l ow s : 

CD-20746--01 
ISSUE 2D 

APPENDIX lAR 
DWG ISSUE 3AR 

-"" 
4 . 01 Whe n  t h e ca l l ed sub s cr i b er d i s c o nnect s ,  r e l ay WK re l ea se s . :: 

Whe n  t he ca l l i ng su b s c r i b er d i s c onnect s ,  grou nd i s  removed . 

from t he s l e eve l ea d  r e l e a s i ng t he PZ r e l ay a n d  making t he c ir - .  
c u lt a va i l a b l e for ot her c a l l s .  �· 

4 . 02 On c a l l ing sub s c r i b e r  d i s c o nn e c t  from a n o -a n swe r ca ll� ! l  .P ftt 
grou nd i s  removed from t he s l e e v e  l ead r e l ea s i ng t he \.. CW_,...l'. .. v�·t;;.i- · v . 

PW and P Z  r e l ay s w h i c h  w ere l o cked i n  para l l el . The RL d iode " , ,� 
pre vent s t he surge from t he PZ r e l ay from ent eri ng t he PW \)'!,-'�-<l ....;i • .  If 
r e l ay w i nd 5 n g  a nd d e lay i ng 1t s r e l ea s e . J /l p I-. 

BELL TELEPHONE LABORATOR I ES ,  INCORPORATED 

DEPT 2364-WMS-JEM 

Print ed in U . S . A .  
Page 1 
·l Page 

Changes Apparatus 

Description Changes 

Changes 

Designation Primary· 

/' 

3 tf}j) 
/{/✓ 
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AMERICAN TEL!::PHON E AND TELEGRAPH COM PANY 
1 9 5  B ROADWAY. NEW YORK, N. Y .  10007 

SD-20746-01 
CD 2D 

ORA WING NOTICE RATI NG A & M Only 
SYSTEM Pane 1 

ISSUE 2D 
APP. 

DATE January 20, 1965 

TITLE 
Panel Sys tems - OUTGOING TRUNK CIRCUIT - MF Pulsing - To Non-AMA Crossbar 
Tandem - And No . 1 and No . 5 Crossbar Local Offices 

DESCRIPTION 

6 . 1  Re is sued sheets 1 1  2 ,  3 
Total re issued shee ts 3 

6 . 2  This c ircuit i s  re issued to standard ize i ts use in c ompleting local 
calls from a Panel Office on an MF basis to No . 1 or No . 5 Crossbar 
local office • 

. 6 . 21 Thi s  require s only a change in c ircuit title . 

The c ircuit title formerly read : 

Panel Systems 
Outgoing Trunk C ircuit 
For Direct Distance Dialing 
For Non-AMA Offices 

6 . J  T o  insure toll grade transmis s i on in this trunk, a limit is applied 
to the allowable unbalance between the capacitors in the tip and 
ring leads . This is c overed by a circuit note which i s  added . 

6 . 4  The Current Drain Data for this c ircuit i s  not affecte d  by changes 
on this issue . 

6 . 5  D change . Does not require WECo notification to Tel C o .  

6 . 6  Equipment infonnation will be c overed by drawing J-29201AP • 

6 . 7 Equipment Design Requirements are not affected . 

No engineering le tter will be issued . 

/ 

_) 
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CIRCUIT DES CRIPTION CD·20746·0l 
ISSUE 2D 

· nwa ISSUE 2D 

PANEL SYSTEMS 

OUTGOING TRUNK C IRCU IT 
MF PULSING 

'I'O NONMAMA CROSSBAR TAND�M 
AND NO . l AND NO . 5 CROSSBAR LOCAL OFFICES 

I 

SE CTION ! - G�NERAt bES CR!PT!ON 

l .  PVR?OS� O� CI�CU!T 
1 . 01 Th i s  c i r cu i t  is intended  for u se in 

pane l o ff i ce s  wh i ch · are a �rang e d  to 
comp l e te o n  a tnu l t if;re qu e n c y  ba a i s  e i th e r  
d i �e c t  d i 3 ta n ce d i a l e d  c a l l s  through no n 
AMA cro s s ba� tandem o ff i ce s O X'  l o ca l  cal l s  

. to No . 1 o �  No . 5 c �o s s bar local  o f f i ce s ,  
!t provide o trunk c l o s u re du� ing d i s tr i c t  
talking s e l e c t i o n s  t o  ho l d  the incom ing trunk 
dvr1ng the se  s e l e c t ions . 

s,;w111!0N n ... DE'rA!tED DES CR I P'r!ON 

1 .  SE!ZURE 
1 . 01 When t h i s  c ir cu i t  i s  se i zed by a d i s -

t r i c t  o �  o f f i ce a e l e c t o r ,  ba t te ry and 
grou n d  from the tandem or l o ca l  o ff i ce i n �  
com ing t ru n k ,  through t h e  W ind ings o f  re � 

the t ip an.d � ing; to h o ld the' 1n com'1n� tr'unk 
du r ing d i s tr i c t  talk i ng e e l e c t io n e , 

CALLED 8U13S CR !BgR ANSWERS 

3 . 01 When the c a l l e d  su b e c � 1 b e �  answ e r s ,  
t h e  in com i ng t runk goe s  to a n  off• 

hook cond i t ion and ope ra te s ri� lay WK .  
Re l a y  WK ope ra te d ,  re l e ase s re l ay PW � h i ch 
in turn,  · o p e n s  the i rtdu c ta n c e · b r idge a cro s s  
t h e  t ip a n d  ring . 

4 .  DIS CONNECT 

4 , 01 Whe n  the cal l e d  sub s cribe� d i e co nne c t e ,  
�e l ay WK release s wh i ch i n  tu �n , re · 

l e a s e s  re lay PZ re e t o r1ng t h i s  c i r cu i t  to 
no rma l . When the ca l l ihg sub s cr1be r d i s co n� 
ne c t s , ground i s  re moved from t he s le e ve l ead 
mak i ng the c i rc u i t  ava i l able  for o t he r ca l l s .  

A.-C-- C...- _..t-�� �� , .. j . 
SE CTION I I !  � REFERENCE DATA 

l n 1  WK , i s  co nne c te d  to the d i s t r i c t  or o ff i 6e 
s e l e e t o �  t i r cu i t . Re lay WK do e s  n o t  ope�a te 
at th i s  t ime  be cau s e - the inc om i ng__ t�unk is ,1 

1 . 02 On the d i s t r i
.
c t  o r  o ff i ce s e �  I l e cto� a l so co n�e c t s  g�ound to le ad S 1 . 01 Combined o r igina t i ng and t e rm i nat ing 

to make t h i s c ircui t te s t  busy to · o the r c ir cu i t s i  
hurit i ng · s e l e ctors , 

2 .  W:tNK 

2 . 01 When the i ncoming trunk goe s  to the 

Maximum ex t e rna l c irc uit 
l oop r e s i s t a n c e  

Min imum insula t ion 
re s i s tance 

i 
4 , 000 o hm s  

�O, OOO o hm s  

o ff � h o o k  condi t ion a t  t h e  s ta r t  of the 
W ink s ignal , re lay WK ope�ate s ,  and in tu rn , 
opera te s re lay PW . Relay PW · lo ck s  to t he 
s l e e ve . Whe n  the i n com ing t runk go e s  back 
to the o n� h o o k  cond i t io n  a t  the end o f  the 
w i nk s i gnal ; re l ay WK re l � a s e s  and in turn , 
opera t e s r e l ay PZ , W i t h  �elays PW and PZ 
b o t h  ope ra t e d ;  indu c t o r  �C 1 s  bridged a c ro s s  

1 . 02 Wo �k 1ri.g vo l tage 45 to 50 vo l t s  

l . 03 Earth po t e n t i a l  ±20 vol t s  

2 .  FUN CTtONAt DESIGNATIONS 

2 . 01 Re l ay 

Func t i ons  
WK 
PW 

Wink 
. Pui ne W 
Pu l se Z 

Re g i s t e r s  on·hook o �  o f f · h o o k  cond i t io n s  of i n com ing trunk . 
Coun t s  p o l a r i t y  re verea l s  o f  in com ing tru nk , 

PZ 
Indu c to r>  

t ion 
TO 

2 . 03 Jack 

'l'ST 

Count s  po l a r i ty re ve rsal s of �ncom ing trunk . 

Fun c t i ons  
�runk Cl o sure A pp l i e s  b r i dge a c �o s e  incoming trunk dur i ng d i s tri c t  

tal k ing s e l e c t i o n s . 

Te s t  
Func t i ons  

U s e d  to t e a t  re lay WK . 

Printed in  U . S . A . · Page l 
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FUNCTIONS 

3 . 01 Re cognizes  o n-hook and off -hook cond i 
t io n s  p re s e nte d b y  t h e  tandem or l ocal 

t 1 ce incom ing t�unk . 

3 . 02 Place s an i ndu c to r aoro s e  the t i p  and 
ring co rtdu c to rs to bridge an opening 

whi�h o c cu r s w h i l e  d i s t r i c t  tal k ing s e l e o
· �1ons are be ing comp l e ted . 

. • . CONNECTING C I RCUITS 

4 . 01 When th i s  c i r cu i t  i e  l i s ted on a key
she e t ,  the oonne ct ing informa t ion the re • 

on i s  to be fo l l ow e d . 

(a ) - Di s t r i c t Se l e c tor C i r cu i t 
SD-21630 ... 01 . 

· ( b )  Off i c e Se l e c to r  C i r cu i t  -
ES .. 24 025 2 .  

( c ) Tandem Off i ce Incom i ng Trunk Ci rcu i t -
sn-25887 - 01 . 

� ( d )  OGT Te s t  and
. 

MB Ja ck Ci rcu i t -
SD-96376 - 0l . 

( e )  No . 1 Cro s s bar Incoming Tru nk Circuit  
SD ... 262 04 - 01 . 

( f )  No . 5 Cro s s bar Incom ing Trunk Circu i t -
SD-26070- 01 . 

5 • .  MANUFACTURING TE STING REQU!REMENTS 

5 . bl Th1 s  c ircu i t  s ha l l  be ca�able of per
fo rm ing the func t i o n s  ou t l ined in th i s  

circu i t  d e e cr1Pt 1on and shall  mee t  the / 

BELL �ELEPHONE LABORATOR!ES , IN CORPORATED 

DEPT 2364 �JLB�JEM 

!>age 2 
2 Page s 

. ·  

.) 

· re qu i reme n t s  l i s t e d in the Ci�ouit  Re quire
me n t s  tabl e s . 

5 . 02 The capa c i tance of capa c i t o � s  T and R · 
sha l l  no t differ b y  more t han 0 . l l � f . 

SE CTION IV - REAS ONS FOR RE ISSU� 

A. and A d d e d  Fun ct ion s 
I 

A .  l The u s e  of this  c 1 r cu 1 t 1a  expand e d  to \ '
in clude comp l e t i o n  of l o ca l  ca l l s  from 

a pane l o ff i c e t o  a cro s s bar No . l or 5 � f f i ce 

on a mu l t i f re qu e n oy b a s i s , 

B .  in 

B. l REPLA CED REPLA CED BY 

T and R Capa c i tc :i::"s ,  '1' and R Capa c i to :i::"s ,  
4 37A 437QA 

D .  of 

D . l Pr i o r  to t h i s  i s sue the c ir cu 1 t  t i t l e  
. read a s  fo l l ow s t  

PANEL SYSTEMS 
OUTGOING TRUNK CIRCUIT 

�OR DIRE CT DISTA N CE DIALING 
FOR NON -AMA OFFICES 

D . � The code of the T and R capacitors i s  
changed w it hou t re co�d to agree w i th 

VIE Co d:raw 1ng s . 

D . 3 Circ� i t  Note 1 05 i s  added to l im i t  the 
unbalance of  the T and R capa c i tors to 

i n sure tol l  g�ade transm i s s ion in t h i s  
trunk . 

-�' 

) 

Changed 

' 
Changes · Appal"a tus 

Desc:ription Changes 

) 

.} 
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�16-f 0746-01 

RATING A&M Only 
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SYSTEM Panel - Ckto 
DATE December 27 1 1956 
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Panel Systems - Outgoing Trunk Circuit - For Direct Distance Dialing -
To Non�AMA Of fices 

�: ,,,. . . 

· . fOESCRIPT�ON 

�· )' • ' 

60 1  This outgoing trunk circuit is intended for use in panel offices 
which are arX"anged to complete direct distance dialing calls through non
AMA crossbar tandem office s o  It provides trunk closure dur ing district 
talking selections to hold the incoming trunk during these selections o 

6011 This circuit consists of � 1 - AG Type Relay 
1 - AF Type Relay 
1 � 280 Type Relay 
l - 274 Type Inductor 
1 - 290 Type Jack 
2 - 4UF Capacitors 

��2 Current Drains will be available about 4-1-57 0 }' . . 
. . . . , • : 

· j  · ·�, · �·' · 6�3 Equipment information will be covered by J-29201AP. 
. ; ., �.: · 

:{ ! 
. I 
i ! !  
\ i ' . 
: !. 

. . "' I ·. 

. .... . � ... 

. .. I 
,_,· · 

604 Equipment De sign Requirements are covered in BSP Section AA.220 0 010 
(J=29201) � Iss o 12 0 

No engineering letter will be issued. 

111 MI\ .&.. .i. "·"'""',. 

\., p; :NT£0 IN U.S.A. 
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CIRCU I T  D�SCRI P TI ON 
SWI TCHI NG SYS TI!:MS D�ViLOP�NT DEPAR'I'MENT . . 

M A R  1 4  1 957  

I I 

CD-20746-01 
I s su e  1 

Dwg . I s sue 1 

PAN�L S YS TE.\IB 
OU TGOING TRU NK CI RCUIT 

FOR DI R� C T  DIS TANC E  D I A LI NG 
TO NON-AMA OFFI CES 

S � CTION I - G�N�RAL D�SCRI P TI ON 

Thi s c i rcui t i s  i nt ended f o r  u s e  i n  
panel offi c e s  whi ch are arrange d  t o  c omplete 
d i r e c t  di stanc e di al i ng c al l s  through non
AMA c ros sbar t andem o ffi c e s .  It provi d e s  
t runk cl osure during di stri c t  t alki ng 
s el e c t i ons to hold the i ncoming t ru nk dur
ing th e s e  s el e c t i o n s $ 

SECTION I I  - DETAILB D  DESCRIPTION 

1 .  SSIZU RE 

1 .1 When thi s ci rcui t is sei zed by a 
di stri c t  or offi c e  s e l e c to r ,  batt ery 

�;id ground from t h e  cro s sbar tandem t ru nk , 
through the wi nd ings of rel ay WK , i s  c on 
n e c t ed to the di stri c t  or off i c e  s e l e c t o r  
c i rcui t . Rel ay W K  d o e s  not operate at t hi s  
time b e c au s e  t h e  tandem t runk i s  i n  t h e  
" on hook " c ondi t i on . 

l e 2  On s e i zure , t he d i stri c t  or o ffi c e  
s e l e c t or al s o  c onne c t s  ground to 

l e ad S to mak e thi s c i rcui t test busy t o  
othe r hun t i ng s e l e ctors e 

·2 . WINK SI GNAL 

2 . 1  . Whe n  the t andem trunk go e s  to the 
" off-hook " c ondi ti on at th e s tart of 

the wi nk s i gnal , rel ay WK operat e s , and in 
turn o p e rat e s  r e l ay P W .  Rel ay PW l ocks to 
the sle e ve . Whe n  the tand em trunk goe s 
back t o  the " on-hook " cond i ti on at the end 
of the wink si gn al , relay WK rel e a s e s  and 
in turn operat e s  relay PZ 6 With rel ays PW 
and PZ b ot h. o p e rated , i ndu c t or TC i s  

2 e  FUNC TI ONAL DESI GNATIONS 

bridged a c r o s s  th e ti p and ring to hold th e 
tandem t runk duri ng d i s tri c t  tal k i ng 
s e l e c t i ons . 

3 .  CALL2 iJ SUBSCRI B !!:R ANSWERS 

3 . 1 When th e cal l ed sub s c ri b e r  answers , 
the tand em t runk goe s  t o  an 11 off

hook ri cond i ti on and operat e s  rel ay WK e 

R elay �� ope rat ed rel eas e s  rel ay PW whi ch 
in turn o pens the i ndu c tance bridge acros s 
the t i p  and ri ng e 

4 .  DI SCONNS C T  

4 . 1  Wh e n  the c alled su b s cri b e r  di s c on -
n e c t � , relay WK rel e as e s  whi c h  i n  

tu rn rel e a s e s  relay P Z  re sto ri ng thi s 
c i r cui t  t o  normal . Whe n  the call i n g  �ub 
s c rib e r  d i s c o nne c t s , ground i s  r emoved from 
the sl e eve l e ad making the c i r cu i t  available 
for other c all s .  

SE C TI ON I I I  - REFERE NCE D A TA 

l .  WORKI N G  L�MI TS 

1 . 1 

1 . 2 

1 . 3  

Comb i n ed ori ginating and t e rminating 
c i rcui t s  

Max e ext e rnal c i rcui t l o op 
re si s tanc e 4 , 000 ohms 

Mi n .  i n su l at i on 
re si s t an c e  

Work i n g  vol t ag e  

E arth p o t  e n  ti al 

Fun c ti ons 

3 0 , 000 ohms 

4 5 - 5 0  vol t s  

± 2 0  vol t s  

WK 
PW 
PZ 

Wi nk 
Pul s e  W 
Pul s e  Z 

R e gi s t e rs "on-hook" or no.ff-l'x>ok" c ond i t i ons of tandem trk . 
C ounts polarity reve rs al s  of tand em trunk . 

I ndu c t o r  
TC 

J ack 
TS T 

Trunk C l o sure 

Test 

C ount s pol arit y reve rsal s of tandem t runk . 

Appl i e s  b ri d ge ac ross t andem t runk duri ng di s tri c t  
talking s el e c t i on s . 

U s e d  t o  t e st re lay WK . 

P ri nt e d  in U . S . A .  
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) .  FUNC TIONS 

J .l Recogni z e s  " on-hook" and " off-hook" 
c ondi t i ons pre sented by th e c rossbar 

tandem t runk . 

3 . 2  Plac e s  an i nduc tor across the t i p  and 
ri ng condu ctors to bridge an openi ng 

whic h  oc curs whil e  distri c t  talking selec
tions are being c ompl e t ed . 

CONN� CTING CI RCUI TS 

Di stri c t  S el ector Ci rcuit -
SD�21630-0l 

BELL TELEPHONE LABORATORIES , INCORPORATED 

DEP T .  2314-NL-CGM-GM 

Page 2. 
2 Page s  

\ '  

4 . 2 Offi c e  S el e c to r  C i rcui t  
:ES -2402 5 2  

4 . 3 I n c omi ng Trunk Ci rcui t -
SD-25M7-0l 

4 . 4  OGT Test and MB Jack Ci rcui t -
SD-963 76-01 

5 .  MANUFACTURING T�S T  R�QUIR� NTS 

Thi s  c ircuit shall be capabl e of 
performi ng the functi ons outli ned in thi s 
c i rcui t  descripti on and shal l me et the 
requi rements l i s t ed i n  the Circu i t  Re qui re
ments tabl e s . 

, I 

- I 

_j 
.J, 

f I 

j 
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C I RCUIT DES C R I P T I ON 

PANEL SYSTEMS 
OUTGO I N G  TRUNK C I R C U I T  

M F  PULS I N G  
TO N ON- AMA CROSSBAR TANDEM , 

.,._ 

NO . 1 AND NO . 5 C RO S SBAR LOCAL OFF I C E S  
AND 1 N O . 1 E S S  O FFI CES 

CHANGES 

B .  in 

B . l  Add e d  

D i o d e  SL , O p t i o n  M ,  C o d e  4 4 6 F 

D .  o f  

D . l  Op t i on K i s  added t o  p r o v i d e  a mak e - b u s y  arrangement wh i c h  
e l iminat e e  t h e  n e e d  t o  mon i t o r  t runks , w i red p e r  o p t i on T ,  

dur i ng t h e  mak e - b u s y  p r o c edure . 

D . 2  Opt i o n  M i s  add e d  t o  redu c e  t h e  u n guarded s l e e v e  int e r v a l  
b e t w e e n  o v e r l ap p i ng c a l l s . 

F .  i n  o f  

F . l  C hange s i n  d e s c r i p t i on , r e q u i r e d  b y  add i t i o n  o f  o p t i on s  K 
and M ,  a r e  s h own i n  I s s ue 3 A C . 

BELL TELE PHONE LABORATO R I E S , I N C O R P O RATED 

DEPT 5 2 23-JFT-MR 

P r i n t e d  i n  U . S . A .  

CD- 2 0 7 4 6 - 0 1  
I SS U E  3 A C  

AP PEND I X  l B  
DWG I S S UE 1 0 8  

Page 1 
1 Pa ge 

•' 

Changes 

Description 

Changes 

Apparatus (Components) 

Changes 

Description Operation 

I .. 
I 
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CIRCUIT DESCRIPTION CD- 20746 - 0 1  
I SSUE 3AC 

DWG ISSUE 9AC 

PANEL SYSTEMS 
OUTGOitG TRUNK CIRCUIT 

MF PULSUlG 
TO NON-A� CROSSBAR TANDF.M 

AND NO. 1 ANO NO . 5 · CROSSBAR LOCAL OFFICES 
AND NO . 1 ESS OFFICES 

1 . 0 1  This circuit is intended for use i n  
panel o f  fices which are arranged t o  complete 
on a multifrequency bas i s  d irect distance 
dia led calls through non- AMA cross bar tandem 
of fices , local cal ls to ESS No . 1 offices , 
or local calls to No . 1 or No . 5 cros sbar 
local off ice s .  It provides trunk c losure 
during district talking selections to hold 
the incoming trunk during these selections. 

11 -

1..--.UllllU 
1 . 0 1  When this c ircuit is seized by a 

district or office selector , battery and 
ground from the tandem or local off ice incom
ing trunk, through the windings of relay WK, 
are connected to the district or office 
selector circuit . Tip and r ing continuity 
for the operation of WI< rel ay is under the 
control of the SL relay . This relay is 
operated by the district sleeve ground. 
Relay WK does not operate at this time 
because the incoming trunk is in the on-hook 
condition. 

1 . 0 2 on seizure ,  the district or of fice 
selector also connects ground to l ead s to 
make this circuit test busy to other hunting 
selectors. 

�--HW 
2 .  O 1 When the incoming trunk goes to the 

off-hook condition at the start of the wink 
s ignal ,  relay WK operates , and in turn , 
operates relay PW. Relay PW locks to the 
s leeve. When the incoming trunk goes back to 
the on-hook condition at the end of the wink 
signal,  relay WX releases , and, in turn , 
operates relay P Z .  With relays PW and PZ 
both operated ,  i nductor TC is bridged across 
the tip and ring to hold the incoming tr�nk 
during district ta lking selections . 

3 . 0 1  I f  option s or V is wired, when the 
called subscriber answers and the incoming 
trunk goes to an off-hook condition, relay WK 

operates . If option T is wired, the answer 
reversal permits WK to operate when the 
di stri ct selector closes its cs relay bridge 
a fter talk selection. The operated WR relay 
re leases relay PW, which in turn opens the 
inductance bridge across the tip and r ing. 
Option R (resistor TC) is required when 
option T is wired. Res istor TC increases the 
impedance of the TC bridge to provide suf f i
cient current for WK operation. 

4 . 0 i  When the called subscriber discon
nects, relay Wl< re leases . When the ca lling 
subscriber disconnects , ground is removed 
from the sleeve lead, relea sing the PZ re lay 
and mak i ng the circuit available for other 
call s .  However , tip and ring leads are held 
open unti l  relay SL1 releases . 

4 . 0 2  On call ing subscr iber disconnect 
from a no-answer call ,  ground is removed from 
the sleeve lead, rel eas ing the PW and PZ 
relays which were locked in parallel . The RL 
diode (opt ion W) prevents the surge from the 
PZ relay from entering the PW relay windi ng 
and delaying its release .  

4 . 0 3 Option M reduces the unguarded 
sleeve �nterval between overlapping calls . 
Option M changes the shunt ground on relay 
SL 1 from . 4M of SL to the distr ict sleeve . 
Thus , SL 1 operates when district release 
removes ground from the sl eeve , e liminat inq 
the relea s e  time of relay SL. Diode SL of 
option M prevents an increas e in release time 
qf SL and prevents SL lockup over the K 
option make-busy lead. 

- BKW��ll: 

1 . o i Combined originating and terminating 
c ircuits : 

(a ) Maximum external c ircuit loop resis
tance : 4 , 0 0 0  ohms . 

(b) Minimum insulation res istance : 30 , 0 0 0  
ohms . 

1 . 0 2  working voltage: 45 to 50 volt s .  

Printed in U. S . A .  Page 
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D. 1 Options T and V are added to permit 
insertion of the TC transformer bridge in the 
outgoing or incoming side of the T and R 
capacitors . Option T avoids false discon
nects on cal ls to ESS No. 1 or No. 5 
crossbar off ices in which the answer reversal 
i s  received before the district se lect.or 
c loses its cs relay bridge after talk 
selection. 

0 . 2  Resistor TC (option R) is added to 
increa se the current over the dis tr ict loop 

BELL TELEPHONE LABORATORIES . INCORPORATED 

DEPT 5 2 2 3-JFT-MR 

• ·  f '*" 

for operation of relay CS in the district 
circuit.  

D . 3 Option s is added to indi cate the 
connecting wiring to trans former TC prior to 
Issue 9AC. 

D . 4 The title of the circuit is expanded 
to include connection to ESS No. 1 off ices . 

0. 5 Paragraphs 4 . 0 3  and 6 . 02 are added to 
describe changes of Appendix 1 B .  Drawing 
I s sue 1 0B. 

Page 3 I 
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