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CIRCUIT DESCRIPTION

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

CHANGES

B. Changes in Apparatus (Components)

B.1 Added
Diode SL, Option M, Code 4UEF

D. Description of Changes

D.1 Option K is added to provide a make-busy arrangement which
eliminates the need to monitor trunks, wired per option T,
during the make-busy procedure.

D.2 Option M 1is added to reduce the unguarded sleeve interval
between overlapping calls.

F. Changes in Description of Operation

F.1 Changes in description, required by addition of options K
and M, are shown 1in Issue 3AC.
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CIRCUIT DESCRIPTION

CD-20746-01
ISSUE 3AC
DWG ISSUE 9AC

PANEL SYSTEMS '
OUTGOING TRUNK CIRCUIT
MF PULSING
TO NON~AMA CROSSBAR TANDEM

AND NO. 1 AND NO.

AND NO.

SECTION I = GENERAL DESCRIETION
1. __PURRQSE OF CIRGUIT

1.01
panel
on a
dialed

This circuit is intended for use in
offices which are arranged to complete
multifrequency basis direct distance

calls through non-2AMA crossbar tandem
offices, local calls to ESS No. 1 offices,
or local calls to No. 1 or No. S crosshar
local offices. It provides trunk closure
during district talking selections to hold
the incoming trunk during these selections.

SECTION IX_ - DETAILED DESCRIPTION
1. __SEIZYRE

1.07 When this circuit is seized by a
district or office selector, battery and
‘ground from the tandem or local office incom-
ing trunk, through the windings of relay WK,
are 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 relay 1is
operated by the district sleeve ground.
Relay WK does not operate at this time

because the incoming trunk is in the on-hook
condition. .

1.02 On seizure, the district or office
selector also connects gxound to lead S to
make thig circuit test busy to other hunting
selectors.

22 WINK SIGNAL

2.01 When the incoming trunk goes to the
off-hook condition at the start of +the wink
signal, relay WK operates, and in turn,
operates relsy PW. Relay PW locks to the
sleeve. When the incoming trunk goes back to
the on-hook condition at the end of the wink
signal, relay WK releases, and, in turn,
operates relay PzZ. With relays PW and PZ

both operated, inductor TC is bridged across
the ¢tip and ring to hold the incoming trunk
during district talking selections.

s CBLLED SUBSCRIBER ANSWERS

3.01 If option S or V is wired, when the
called subscriber answerg and ¢the incoming
trunk goes to an off-hook condition, relay WK

5 CROSSBAR LOCAL OFFICES
1 ESS OFFICES

operates., If option T is wired, the answer
reversal permits WK to operate 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 acrcss the tip and ring.
Option R ({resistor TC) 1is reequired when
opticn T is wired. Resistor TC increases the
impedance of the TC bridge to provide suffi-
cient current for WK operation.

4g _DISCORNECT

4.01 When the called subscriber discon-
nects, relay WK releases. When the calling
subscriber disconnects, ground 1is removed

from +the sleeve lead, releasing the PZ relay
and making the circuit available for other
calils., However, tip and ring leads 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 P2
relayvs which were locked in parallel. The RL
diode (cption W) prevents the surge from the
PZ relay from entering the PW relay winding
and delaying its release.

4,03
sleave

Option
interval

M reduces the unguarded
between overlapping calls.

Cption M changes the shunt ground on relay
SL1 from &M of SL tc the district sleeve.
Thus, SLi operates when district release

removes ground frem the sleeve, eliminating
the relecase time of relay SL. Diode SL of
option M prevents an increase in release time
of SL and prevents SL lockup over the K
option make-busy lead.

SECTIQN _XI¥ - REVERERNCE _DATA
1. WORKING LIMITS
1.01

Combined originating and terminating

circuits:
(a) Maximum external circuit loop resis-
tance: 4,000 ohms.
(b) Minimum insulation resistance: 30,000

chms.

1.02 Working voltage: 45 to 50 volts.
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1.03 Earth potential: $£20 volts.
22 __FUNCTIONAL RESIGNATIONS

2.01 Relays
Pesignation Meanipg Rrimary_ Function
WK Wink Registers on-hook

or off-hook con-
ditions of incom-
ing trunk

PW Pulse W Counts polarity
reversals of in-
coming trunk

PZ Pulse 2 Counts polarity
reversals of in-
coming trunk

SL Sleeve Closes T and R
leads

SLI Sleeve Opens T, R, and

Auxiliary S leads
2.02 Ipductor
Designatiop Meanipg Primary Function

TC Trunk Applies bridge
Closure across incoming
trunk during dis-
trict talking

selection
2.03 Jack
Designation Meanipg Primary Function
TST Test Used to test relay
WK
2.04 Dpiode
Designation Meaning Primaxy Function
RL Release Reduces delay in
release of relay
PW
2.05 Resistor
Resianation Meaning Primary Function
TC Trunk Applies bridge
Closure (in part) across
incoming trunk
during district
talk selection
3s__EUNCTIONS

3.01 Recognizes 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, CONNECTING CIRCULTS

4,01 When this circuit is 1listed on a
keysheet, the connecting information thereon
is to be followed.

Selector

(a) District Circuit -

SD-21630-01.
(b) Office Selector Circuit - ES-280252.

(c) Tandem Office Incoming Trunk Circuit -
SD-25887-01.

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

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

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

(g) ESs No. 1
SD-1A166-01.

Incoming Trunk -

22 MANUFACTURING TESTING REQUIREMENTS

5.01 This circuit shall be capable of
performing the functions outlined in this
circuit description and shall meet the
requirements 1listed in the Circuit Require-
ments Tables.

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

€. __TBRKING EQUIPMENT OUT QOF SERVICE

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 1is 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. Wwith 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 P2.

6.03 On trunks wired per option K,
blanking pins are required to be permanently

inserted into the make-busy Jjack associated
with the district or office bank multiple.

SECTION 1V _-_REASQNS FOR REISSUE
Bs Chapnges in_Apparatus_(Components)

B.1 Added
Resistor TC - Option R - KS-13492,L1 -

/620 Ohms
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R.__DRegcription of Changes

D1 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 disocon-
nects on calls to ESS No. 1 or No. S

crossbar offices in which the answer reversal

is received before the district selector
closes its CS relay bridge after talk
selection.

D.2 Resistor TC (option R) 1s added to

increase the current over the district loop

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5223-JFT-MR

for operation of relay CS in the district

circuit.

D.3 Option S 1is 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 offices.

D.S5 Paragraphs 4.03 and 6.02 are added to
describe changes of Appendix 1B, Drawing
Issue 10B.
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY B
195 BROADWAY. NEW YORK, N.Y. 10007 |

SD-20746-01 ISSUE  10B
; cD 3AC APP. 1B
DRAWING NOTICE RATING A&M Only :

SYSTEM Panel
DATE January 7, 1972

DWG DIST CODE B99

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 piug during
| a call that is unanswered, will hold the connection to the called
| line.
6.21

6.31

This condition can occur when T option is furnished, because the
TC transformer bridge is connected to the outgoing side oif 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 plug. Subsequent answer of the called line fails
ge

to remove the TC bri since relay WK cannot operate without a
district selector.

.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.

This chan%e requires addition of one lead to the outgoing trunk
test (OGT) board, minor rewiring in 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.

This circuit can be reseized during release and possibly hold
the previous connection the nating office. uLt
the panel sender associated with the second call times ouu.

This condition can occur because of an unguarded sleeve interval
during release
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6.33

6.4
6.5
6.6

6.7

e
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The probability of this occurence is reduced by a wiring change
that shortens the unguarded interval by approximately 20 miili-
seconds« The change eliminates the control of an intermediate
relay (SL) on the operation of the relay (SL1) which delays
closure of the trunk loop until the trunk is otherwise normal.

This change requires addition of a 446 type diode and minor
rewiring %option M).

This B change does require WECO notification to TELCO.
Direct Current Drain Data is not affected by this issue.

Equipment information is affected and will be covered by WECO
drawing J29201AP-1.

Equipment Design Requirements are not affected.
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{

DWG ISSUE 10B

J

PANEL SYSTEMS
OUTGOING TRUNK CTIRCUIT
MF PULSING
TO NON-AMA CROSSBAR TANDEM,
NO. 1 AND NO. 5 CROSSBAR LOCAL OFFICES
AND 'NO. 1 ESS OFFICES

CHANGES

B. Changes in Apparatus (Components)

B.1 Added
Diode SL, Option M, Code UL6F

D. Description of Changes

D.1 Option K 1s added to provide a make-busy arrangement which
eliminates the need to monitor trunks, wired per option T,
during the make-busy procedure. .

D.2 Option M is added to reduce the unguarded sleeve interval
between overlapplng calls.

F. Changes 1n Description of Operation

F.1 Changes in description, required by addition or options K
and M, are shown 1n Issue 3AC.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5223-JFT-MR

| |
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DRAWING NOTICE RATING A&M Only

SYSTEM Panel
DATE January 7, 1972

DWG DIST CODE B99

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

DESCRIPTION

.23
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3
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|
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PROJECT : None

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

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 #l1 or #5 crossbar office.

The trouble is corrected by relocating connections 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 bridge (relay CS). Closure of the district bridge permits

a relay %WK) to operate which indirectly removes the TC bridge

in this trunk. .

This change requires addition of a pigtail type resistor, and
minor rewiring.

This change is to be applied to trunks connected to ESS#1 or
#5 crossbar offices.

A related change is shown on Issue 10B of SD-20746-01.
Transmission is not affected by changes in this issue.
Direct Current Drain Data is not affected by this issue.

Equipment information is affected and will be covered by WECO
drawing J29201AP-1.

- ™

~fvmamanta are not affected.
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CIRCUIT DESCRIPTION

CD-20746-01
ISSUE 3AC
D¥IG ISSUE SAC

PANEL SYSTEMS '
OUTGOING TRUNK CIRCUIT
MF PULSING
TO NON~AMA CROSSBAR TANDEM

1 AND NO.

AND NO.
: AND NO.

SECTIQN I = GENERAL DESCRIETION
Je_ PURRQSE_OF CIRCUXT

1.0% This circuit is intended for use in
panel offices which are arranged to complete
on a multifrequency basis direct distance
dialed calls through non-AMA crossbar tandem
offices, local calls to ESS No. 1 offices,
or local calls to'No. 1 or No. S crossbar
local offices. It provides trunk closure
during district talking selections to hold
the incoming trunk during these selections.

SECTION II_- DETAILED DESCRIBTION
1. SEIZURE '

1.01 When this circuit 1is seized by a
district or office selector, battery and
ground from the tandem or local office incom-
ing trunk, through the windings of relay WK,
are 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 relay is
operated by the district sleeve ground.
FRelay WK does not operate at this time
because the incoming trunk is in the on-hook
condition.

1.02 On seizuvre, the district or office
selector also connects gzround to lead S to
make this circuit test busy to other huntiag
gelectors.

2s. _WINK _SIGNAL

2.01 When the incoming trunk goes to the
off-hook condition at the start of the wink
signal, relay WK operates, and in turn,
operates relay PW. Relay PW 1locks to the
sleeve. When the incoming trunk goes back to
the on-hook condition at the end of the wink
signal, relay WK -releases, and, in turn,
cperates relay P2Z. With relays PW and P2
toth operated, inductor TC is bridged across
the tip and ring to hold the incoming trunk
during district talking selections.

3. _CALLED_SUBSCRIBER ANSWERS

3.01 If opzion S or Vv is wired, wihen the
called subscriber answers and thne 1nconiag
trunk goes to an off-hook condition, reiay WK

Printed in U.S.A.

S CROSSBAR LOCAL OFFICES
1 ESS OFFICES

operates. If option T is wired, the answer
reversal permits WK to operate whsn the
district selector closes its CS reiay bridge

after talk selection. The operated WX relay
releases relay PW, which in turn cpens the
inductance bridge across the tip and ring.
Cption R {resistor TC) 1is rzrequir<d when
option T is wired. Resistor TC inc .2es the
impedance of the TC bridge to prowvidae suffi-
cient current for WK operation.

4 _DISCOENECT

4.01 When the called subscriber discon-
nects, relay WK releases. %hen ti2 calling
subscriber disconnects, ground iz removed

from the sleeve lead, reisasing tii: PZ relay
and making the circuit available for other
calis. However, tip and ring leads are held
open until relay SL1 releases.

4.02 On calling subscriber disconnect
frem a no-answer call, ground is removed from
the sleeve 1lead, releasing the 7% and P2
relays which were locked in paralliel. The RL
diode (option W) prevents the surge f£rom the
PZ relay from entering the PW relay winding
and delaying its release.

4.03 Option M reduces the
sleave jinterval between overlapping calls.
Cption M changes the shunt ground on relay
SL1 from 4M of SL to the distric: sleeve.
Thus, SL1 operates when district release
removes ground from the sleeve, <¢liiminating
the release time of relay SL. Dicde SL of
option M prevents an inciease in roiease time
of SL and prevents SL Jlockup over the K
option make-busy lead.

uvnguarded

SECTIQN_IIL - REFERENCE DATA

1. WOEKING LIMITS
1.01 Combined originating and terminating
circuits:
(a) Maximum external circuit loop resis-
‘tance: 4,000 ohms.
(b} Minimum insulation resistarce: 30,000
chns,
1.02 Working voltage: 45 to 50 volts.

Page 1
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1.03 Earth potential: $20 volts.
2s EUNCTIONAL DESIGNATIONS

2.01 Relavs
Resignation Meaning Primary Function
WK ‘ Wink Registers on-hook

or off-hook con-
ditions of incom-
ing trunk

PW Pulse W Counts polarity
reversals of in-
coming trunk

PZ Pulse 2 Counts polarity
reversals of in-
coming trunk

SL Sleeve Closes T and R

. leads
SLI Sleeve Opens T, R, and
Auxiliary S leads
2.02 Inpductor
Degignation Meaning Primary Function

TC Trunk Applies bridge
Closure across incoming
trunk during dis-
trict talking

selection
2.03 Jack
Desigpation Meaning Primaxy Function
TST ' Test Used to test relay
WK
2.04 Dpiode
Desigpation Meaning PRrimary Function
RL Release Reduces delay in
release of relay
PW
2.05 Resistor .
Resignation Meaning -Rrimazy Function
i \ & " Trunk Applies bridge
- Closure (in part) across
incoming trunk
during district
talk selection
3s_ _EUNCTIONS

3.01 Recognizes on-hook and of f-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

42 _GQONNECTING CIRCUITS

4,01 When this circuit 1is 1listed on a
keysheet, the connecting information thereon
is to be followed.

(a) District Circuit -
SD-21630-01.

Selector

(b) oOffice Selector Circuit - ES-2840252.

(c) Tandem Office Incoming Trunk Circuit -
SD-25887-01.

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

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

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

(9) ESs No. 1
SD-1A166-01.

Incoming Trunk -

2. MANUFACTURING TESTING REQUIREMENTS

5.01 This circuit shall be capable of
performing the functions outlined in this
circuit description and shall meet the
requirements 1listed 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. TAKING EQUIPMENT QUT OF SERVICE

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
the sleeve. SL1 operated grounds the sleeve
as a make-busy condition in addition to
opening the operate paths of relays SL, PW,
and PzZ.

6.03 On trunks wired per option K,
blanking .pins are required to be permanently

inserted into the make-busy djack associated
with the district or offize bank multiple.

SECTION IV - REASQONS FOR REISSUE
Bs__Chapnges in Apparatus_(Components)

B.1 Added

Resistor TC -~ Option R - KS-13492,L1 -
620 Ohms

-

Ra._Res

D.1
inserti
outgoin
capacit
nects
crossba
is rec
closes
selecti:

D.2
increas:
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DEPT 52
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D, Description of Changes

D.1 Options T and V are added to permit
insertion of the TC transformer bridge in the
outgoing or incowming s8ide of the T and R
capacitors. Option T avoids false discon-
nects on calls to ESS No. 1 or No. S
crossbar offices in which the answer reversal
is received before the disgtrict selector
closes ies CS relay bridge after talk
gselection.

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

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5223-JFT-MR

for operation of relay CS in the
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 offices.

D.5 Paragraphs 4.03 and 6.02 are added to
describe changes of Appendix 1B, 'Drawing
Issue 10B.
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY

g 195 BROADWAY, NEW York, N.Y. 10007 JpN 27 1969
« SD-20746-01 i/\f/ ISSUE &D.
co 2D APP., 6D
DRAWING NOTICE RATING  AZM Only
SYSTEM Panel
DATE October 9, 1968

DWG DIST COD®E 2399
TITLE -

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 ig a "no record" change.

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

6.12

" 6.2 The Current Drain Data for this circuit is not affected by changes in
7 thi}s issue.
6;3 D change. Does not require WECo notification to Telco.
6.4 'Equipment information is not affected. »
| N 2
6.5 Equipment Design Requirements are not affected. 2 /SL}‘/L '
~ )6
- / 5
- / // S'_..m\ \ Q = (’.};A L/) e '7
e N (’-\ ‘,‘
Aaogue rH <
.’ a, 7 >
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% CIRCUIT DESCRIPTION (\§b

PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT
MF PULSING
TO NON-AMA CROSSBAR TANDEM
AND NO. 1 AND NO. 5 CROSSBAR LOCAL OFFICES

I————E

CHANGES

D. Description of Changes

D.1 The followlng change was made on a no-record basls to agree
with WECo drawings. The R lead from the OGT board test

X, and placed on the 2-make contact SL relay, option X.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5823-EV.-MR

Printed in U.S.A,

CD-20746-01
ISSUE 2D
APPENDIX 6D
DWG ISSUE 8D

and make-busy Jack 1s removed from the 2-contact SL relay, option

Page 1
1 Page
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY ’*\db/yv
195 BROADWAY. NEW YORK. N.Y. 10007 RSO
SD-207.46-01 1ISsue 7AC
cD 2D APP, 5AC
DRAWING NOTICE RATING A%M Only
: SYSTEM Panel
DATE May 22, 1968

DWG DIST ©ODE 2B39
TITLE

Panel Systems - Outgoing Trunk Circuit - MF Pulsing - To Non-AMA

Crosghar Tandem -
And No. 1 And No. 5 Crossbar Local Offices

DESCRIPTION
2.1 This change provides wiring information in CAD figure / which was omitted

on issue 5B of this drawing. This change applies to jobs having issue 5B
or 6D.

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

6.2 This change does not affect the plug-in units and does not require the T
"to notify WECo as to number and location of products to be changed.

6., Eauipment information is not affected.

N

Equipment Design Requirements are not affected.
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CIRCUIT DESCRIPTION

PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT
' MF PULSING
TO NON-AMA CROSSBAR TANDEM
AND NO. 1 AND NO, 5 CROSSBAR LOCAL OFFICES

CHANGES

D. Description of Changes

D.1 CAD Fig. 4 is changed on circuit drawing to show fuse
board ground and punching which was not required prior
to Issue 5B, .

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5643-EV-MR

Printed in U.S.A,

)7 Yo

CD-20746-01
ISSUE 2D
APPENDIX 5AC
DWG ISSUE 7AC

Page 1
1 Page
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TITLE

Panel Systems - Outgoing Trunk Circuit - MF Pulsing - To Non-Ama Crossbar
Tandem - And No. .l And No. 5 Crossbar local Offices

DESCRIPTION

6.1

The "SL1" resistor is changed on this issue from 619" to 1100W, When
trk is held off normal for long periods of time, the new resistor will
be cooler tc the touch than the former. Neither resistance is subject
to excessive heating from a circuilt or fire hazard standpoint. No
change in circuit operation is occasioned by this substitution. This
change is on a no record basis by agreement between Mr. G. Schrilz for
WECo and Mr. E. Vanderveer for BTL.

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

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

6.4 Equipment information is affected and will be covered by drawing
J20201AP,

6.5 Equipment Design Requirements are not affected.

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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§ CIRCUIT DESCRIPTION &hPQ( ?f3 CD-20746-01
| PNy ISSUE 2D
LA APPENDIX 4D

. . DWG ISSUE 6D

P e

PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT
MF PULSING
TO NON-AMA CROSSBAR TANDEM
AND NO. 1 AND NO. 5 CROSSBAR LOCAL OFFICES

CHANGES

B. Changes in Apparatus

B.1 Removed _ Replaced By

i Resistor 619w Resistor 1100w

D. Description of Changes

D.1 The SL1 resistance shown on 1issue 5B of this drawing is
i changed from 619w to 1100w. The previous resistance was hot

to touch, and thé new one, while cooler, does not degrade per-
formance of the circuit.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5643-EV-RM

Page 1

Printed in U.S.A. 1 Page

do

N
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TITLE

6.1

o
N

h‘ﬂhTEo IN U.S.A.

U

AMERICAN TELEPHONE AND TELEGRAPH COMPANY q \%b%
195 BROADWAY NEW YORK. N.Y. 10007 ¢ 4’7
SD- 20746 01 iISSUE 5B
cD 2D APP. :
DRAWING NOTICE RaTiNg  A%M Only
system fanel
DATE

December 6, 1967

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

DESCRIPTION

If trunk conditions are such as to cause the WX relay of this circuit
to chatter prior to completion of district talking selection, this

circuit mey release and reseize foreward, causing a stuck sender in the re-

mote office. X wiring and apparatus are added on this issue to overcome
this melfunction. Greater protection is also obtained in respect to the
unguarded interval at the Panel office, when trunk is released before
called party answered.

2
This change will require the addition of mw®aAK 24 relay,; 600" resmtor
and an AG 32 relay to replace the present PW relay.

The Current Drain Data for this circuit is not affected by changes in
this issue.
B change. Requires WeECo notification to Tel Co.

Eouipment information is affected and will be covered by drawing
J29201AP-().

Equipment Design Reguirements are not affected.

Vc)f"i ::r’o/C‘MQ/ 7% d‘/o/(/s

= ) CL
/ e f7 2 Yivs C/)a’e GCriss
Ses ¥ crrcd! "3: ' ;)
S AP [ 24
7 . ,'/‘ - ~7 ( //}/ re 5 o) / .
wrnEty - - - T~ Q78 PTw
~) 313 < e g o Gy o & /.V/.u
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Ny o e SS-0T-23- 422 rov. [3 1%k 7,
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'\ CIRCUIT DESCRIPTION

CD-20746-01

ISSUE 2D
LPPENDIX 3B
DWG ISSUE 5B

PANEL SYSTEMS'

3

t . OUTGOING TRUNK CIRCUIT

1§ MF PULSING

P TO NON-AMA CROSSBAR TANDEM

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

CHANGES

? B. changes in Apparatus

“p.l Added

SL, SL1 - AK24 Relay
SL1 - Resistor KS-14603,L2

11
§B.2 Removed Replaced By

PW-AF531 Relay PW-AG33 Relay

! D. Description of Changes

{ D.1 FS 1 has been revised to show the ad-
dition of X wiring and apparatus.

Wiring formerly not designated has been

/ designated W option and rated Mfr Disc.

! D.2 Y option 1s also rated Mfr Disc.

BELL TELEPHONE LABORATORIES, INCORPORATED

| DEPT 5641-EV-RMW

F. Changes in CD Section

F.1 1In 1.01 add after first sentence: tip
and ring continulty for the coperatlion

of* WK relay 1s under the control of the JL

relay. This relay 1s operated by the district

sleeve ground.

F.2 In 4.01 add to paragraph: GHowever tip
and ring leads are held open unti; SL1
relay releases. SL1 relay in turn 1s held

operated by slower releasing relays involved

in the release of trunk.

F.3 Under Section III, 2.0l add:

Relays

Designation Meaning Primary Function
- SL Sleeve Close T&R Lead
SL1 Sleeve Aux Open T&RE&S Lead

?

downloaded from: TCI Library - http://www.telephonecollectors.info - Sodrce: Connections Mus\eum, Se@&%@, WA
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YA AMER'CAN TELEPHONE AND TELEGRAPH COMPANY
195 BROADWAY, NEW YORK, N.Y, 10007
SD-20746~-01 ISSUE 4B
cD 2D APP. 2B
DRAWING NOTICE RATING A&M Only
SYSTEM Panel
DATE August 16, 1965
TITLE -

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 change applied in Issue 3AR changed the locking circuit of the PZ
relay which removes the necessity of the PW relay being slow release,

6.11 The slow release AGO relay is replaced by an AF531 relay to provide a
faster release relay to reduce the unguarded interval on disconnect from
unanswered calls,

The Current Drain Data for this circuit is not affected by changes in
this issue,

O»
N

6.3 B chénge. Requires WECo notification to Tel Co.

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

Q\
o~

6.5 Equipment Design Requirements are not affected.

No engineering letter will be issued,

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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1 AMERICAN TELESHONE AND TELEGRAPH COM; i
i25 BROADWAY, NEW YORK, N.Y. 10007

SD-20746-01 ISSUF 347
cD 2D APP. 14R

DRAWING NOTICE RATING A&ZM Only
} ' : sysTeM Panel
| ] ~ DATE August 16, 1565

TITLE

Panel Systems - OUTGOING TRUNK CIRCUIT - MF Pulsing - To Non-AMA Crossbar Tandem -
Ard No. 1 and No, 5 Crossbar Local Offices.

—_— e

DESCRIPTION

! 6.1 This circuit is reissued to correct a trouble condition which occurred on

high usage trunk groups when the circuit was immediately reseized af'ter
calling subscriber disconnect from a previous don't answer call. Tre PW
relay which in slow release held upon the succeeding call changing tha
sequence of operation of the PW and PZ relays and preventing the proper
| transmission of the wink signal and trunk test condition, This resuit
i in stuck senders at the originating office.

(8))
[
[

A 4O0E diode is. added in the locking circuit of the PW relay to reduce its
release time.

6.12 A minor wiring change is made in the locking circuit of the PZ relay to

prevent its release on a called subscribers flash,

6.2 The Current Data for

this circuit is not affected by changes in this
issue, ' :

6,3 Equipment information is affected and will be covered by drawing J29201AP-( ).
6.4 Equipment Design Requirements are not affected,

No engineering letter will be issued,

PUB———

!
i
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l\ CIRCUIT DESCRIPTION i CD-20746-01
) ISSUE 2D

APPENDIX 2B

DWG ISSUE 4B

PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT
MF PULSING
TO NON-AMA CROSSBAR TANDEM
AND NO. 1 AND NO. 5 CROSSBAR LOCAL OFFICES

CHANGES
B. Changes in Apparatus
B.1 REMOVED " REPLACED BY
Relay PW, AG9, Z Option Relay PW, AF531, Y Option

D. Description of Changes

D.1 Due to the change in the locking circuit of the PZ relay made
on Issue 3AR, the PW relay is no longer required to be slow
release. The slow release AG9 relay PW 1s designated Z option and
1s rated Mfr Disc. It 1s replaced by the Y option, AF531, relay
which 1s faster release and reduces the unguarded interval on the

sleeve lead of the trunk.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2364-WMS-JEM
\
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CIRCUIT DESCRIPTION CD-20746-01

, iISSUE 2D

‘i\ APPENDIX 1AR
{ DWG . ISSUE 3AR

: PANEL SYSTEMS

F , OUTGOING TRUNK CIRCUIT

: {@ ' MF PULSING

: ‘ TO NON~AMA CROSSBAR TANDEM

AND NO, > AND NO, 5 CROSSB:R LOCAL OFFICES

CHANGES

B, Changes in Apparatus
g B.1 ADDED |
Diode RL, 400E

pese

D. Description of Changes

D.1 This circuit 1s reissued to eliminate a trouble condition

which causec¢ originating senders to stick when the circuit
was selzed, Immediately after calling subscriber disconnect from
a pervious no-answer call, This was due to the slow reclease PW
relay holding op=2rated from the previous call. To correct thils
condition, a*dliode 1s 1inserted in the locking path of the PW
relay to reduce its release time. The locking circuit of the PZ
relay 1s changed to connect directly to the sleeve instead of
through make contact 6 of the PW relay.

F. Changes in CD Sectilons

F.1 In 2, Section II, add:- -
2,04 Diode

Designation Meauing Primary Functlons

RL Release Prevents delay in release
of PW relay.

F.2 rha.age 4, Section II, to read as follows:
~
4,01 When the called subscriber disconnects, relay WK releases.;
When the calling subscriber disconnects, ground 1s removed -
from the sleeve lead releasing the PZ relay and making the cilr-.

cult avallable for other calls, e
4,02 On calling subscriber disconnect from a no-answer call, / !Jf?fq
ground 1s removed from the sleeve lead releasing the :{Cﬁyxk” ¥ ;
PW and PZ relays which were locked 1n parallel. The RL diode: ~ . (’25 A
prevents the surge from the PZ relay from entering the PW \VyGJ ~ L T
relay winding and delaying its release. - ey A
ﬁ"'\ 3}“1./'
BELL TELEPHONE LABORATORIES, INCORPORATED
DEPT 2364-WMS-JEM )
Page 1
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PRINTED IN U.S.A.

TITLE

y

_ | R,
{1 &/”
AMERICAN TELEPHONE AND TELEGRAPH COMPANY /CL &53
195 BROADWAY, NEW YORK, N.Y. 10007 -
SD-20746-01 - ISSUE 2D
CcD 2D APP.

DRAWING NOTICE ~ RATING A & M Only
: SYSTEM Panel =
DATE January 20, 1965

Panel Systems - OUTGOING TRUNK CIRCUIT - MF Pulsing - To Non-AMA Croésbar
Tandem - And No, 1 and No, 5 Crossbar Local Offices

DESCRIPTION
6.1 Reissued sheets 1, 2, 3
Total reissued sheets 3
6.2 This circuit is reissued to standardize its use in completing local
calls from a Panel Office on an MF basis to No, 1 or No. 5 Crossbar
local office,
. 6,21 This requires only a change in circuit title,
The circuit title formerly read:
Panel Systems
Outgoing Trunk Circuit
For Direct Distance Dialing
For Non-AMA Offices
6.3 To insure toll grade transmission in this trunk, a limit is applied
to the allowable unbalance between the capacitors in the tip and
ring leads, This is covered by a circuit note which is added,
6.4 The Current Drain Data for this circuit is not affected by changes
( on this issue, ;
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 Design Requirements are not affected.

No engineering letter will be issued.
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CIRCUIT DESCRIPTION

CD-20746~01
" ISSUE 2D
‘IWG ISSUE 2D

, PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT

MF PUL

SING

’ TO NON~AMA CROSSBAR TANDEM
AND NO, 1 AND NO. 5 CROSSBAR LOCAL OFFICES

SECTION I - GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1,01 This ecircuit is intended for use in

panel offices which are apranged to
¢omplete on a multifrequency basis either
direct distance dialed calls through non-

. AMA crossbar tandem offices or local calls

to No. 1 or No., 5 crogsbar local offices.,

It provides trunk closure during district
talking selectlons to hold the incoming trunk
Auring these selections,

SECTION II ~ DETAILED DESCRIPTION

1 ZIZURE *
1,01 When this circuilt is seized by a dis-

trict or office selector, battery and

‘zround from the tandem or local office in«

coming trunk, through the windings of re-«
lay WK, is connected to the district or office
selector circult. Relay WK does not operate

at this time because' the incoming trunk 1s ,
in the pnzhook condition. et of Qi) poanne

< 7
1.02 On %é&ibre, the district or office seas
lector also connects ground to lead S
to make this circult test busy to-other
hunting selectors.

2.  WINK SIGNAL’

2,01 When the incomihg trunk goes to the
off-hook condition at the start of the
Wink signal, relay WK operates, and in turn,
operates relay PW. Relay PW locks to the
sleeve. When the 1ncoming trunk goes back
to the on=hook condition at the end of the
wink signil, relay WK releases and in turn,
operates relay PZ. With relays Pw and PZ
both operated; inductor TC 1s bridged across

2. _FUNCTIONAL DESIGNATIONS
2.01 Relay
Designafion Meaning
WK Wink
PV Pulse W
PZ Pulse 2
" 2.02 Inductor
Designation Meaning
TC Trunk Closure Applies bridge
talking select
2.03 Jack
Designation Meaning
ST Test

wut" ],

the tip and ring to hold the incoming trﬁnk
during districet talking selections,

3+ CALLED SUBSCRIBER ANSWERS

3,01 When the called subscriber answers,
the incoming trunk goes to an offa

hook ¢ondition and operates relay WK,

Relay WK opevated, releases relay PW which

in turn, opens the inductance bridge across

the tip and ring. L

4, DISCONNECT

4,01 When the called subscriber dlsconnects,
relay WK releases which in turn, re-

leases .relay PZ restoring this circuit to

normal, Wheh the calling subsceriber discon«

nects, ground 1s removed from the sleeve lead

making the circuit avallable for other calls.

ae e . Alawne £ 73
SECTION III - REFERENCE DATA

WORKING LIMITS

12,01 Combined originating and terminating

clrcuitss

Maximum external circult s
loop resistance 4,000 ohms

Minimum insulation

resistance 30,000_ohhs

1.02 Working voltage 45 to 50 volts

1.03 Earth potential 220 volts

Primary Functlons

Registers on~hook or off-«hook conditions of incoming trunk.
Counts polarity reversals of incoming trunk,
Counts polarity reversals of incoming trunk.

Primary Functions

scross incoming trunk during district
ions. :

Primary Functlons

Used to test relay WK.

ddwnloaded from: TCI Library - http;/[wyyw.teleph@mﬂml&elctﬁrstjmﬁ)ASource: Connections Museum, Seattles d&/A.
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CD-20746-01 - ISSUE 2D

- TomYT Q
3 FU ...No,vb

and off-hook condi-

5.v1 Recognizes on-hook
the tandem or local

tions presented by
office incoming trunk,

22 Places an inductor across the tip and

ring conductors to bridge an opening

which occurs while district talking selec-
tions are being completed,

4, CONNECTING CIRCUITS

4,01 When this circuilt 1s listed on a key=-
sheet, the 00nnecting information there-

on is to be followed.

(a) District Selector Circult «
SD-21630-01.,

(b) Offlce Selector Circuit -
' ES-240252,

(¢) Tandem Office Incoming Trunk Circult -
SD-25887-01.

“(d) 06T Test and MB Jack Clrcutt -
SD~96376-01.

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

(f) No. 5 Crossbar Incoming Trunk Circuit -
- 8D-26070-01.

5. _MANUFACTURING TESTING REQUIREMENTS

5.61 This ‘ceircuit shall bhe cabable of per-
forming the functlons outlined in this
¢ircuilt description and shall meet the s

BELL TELEPHONE LABORATORIES, INCORPORATED

~ DEPT 2364-JLB~JEM

Page 2
2 Pages

downloaded from: TCI Library - http://www.telephonecollectors.info - Source:

‘requirements listed in the Circult Require-

ments tables.

The_capacitance of capacitors T and R

5.02
shall not differ by more tnan v.ii Lf.

SECTION IV - REASONS FOR REISSUE

A, Changed and Added Functions

A.1 The use of this ¢ircuit 1s expanded to >
include completior of local c¢alls from

a panel office to a crossbar No. 1 or 5 office

on a multifrequency basis,

B. Changes in Apparatus

B.1l REPLACED REPLACED BY

T and R Capacitors, T and R Capacitors,
437A L37QA

D, Description of Changes

D.1 Prior to this issue the circuit title
read as followss

PANEL SYSTEMS _
OUTGOING TRUNK CIRCUIT
FOR DIRECT DISTANCE DIALING
FOR NON-AMA OFFICES

D.2 The code of the T and R capacitors is
changed without record to agree with

WECo drawings.

D.3 Circuit Note 105 is added to 1limit the

unbalance of the T and R ¢apacitors to
insure toll grade transmission in this :
trunk . f

g

: Connections Musetjm, Seattle, WA
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY
195 BROADWAY., NEW YORK 7

%Qr%OYhé-Ol

RATING A&M Only
SYSTEM Panel -~ Ckt,

DRAWING NOTICE

frm.E

Panel Systems - Outgoing Trunk Circuit - For Direct Distance Dlallng -
To Non-=AMA Offices

" DESCRIPTION
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' 6011 This cir

6.1 This cuigcing trunk circuit is intended for use in panel offices
which are arranged to complete direct distance dialing calls through non-
AMA crosstar tandem offices. It provides trunk closure during district
talking selections to hold the incoming trunk during these selections,
cuit consists of: « AG Type Relay

AF Type.Relay
280 Type Relay
274 Type Inductor
= 290 Type dJack

= LUF Capacitors

1
1
1
1
1
2
6.2 Current Drains will be available about L-1-57,

6.3 Equipment information will be covered by J=29201AP,

6ol Equiprment Design Requirements are covered in BSP Section AA220,010
(J=29201)9 ISSo 129

No engineering lettexr will be issued.

P -

P

ISSUE ]
APP.

DATE December 27, 1956
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MAR 1 4 1994

PeIMTED IN US.A

AMERICAN TELEPHONE AND TELEGRAPH COMPANY | g;
195 BROADWAY, NEW YORK 7 .
K : . ISSUE 3
o r207L6-01 s
- . . . DRAWING NOTICE RATING A&M Only
o ¥ SYSTEM Panel = Ckt.
B : ' DATE December 27, 1956
R 1111
g ‘.ﬁ ”

~ Panel Systems - Outgoing Trunk Circuit - For Direct Distance Dialing =
_ % To Non-AMA Offices

" DESCRIPTION

6.1 This cuigeing trunk circuit is intended for use in panel offices
vwhich are arranged to complete direct distance dialing calls through non-
AMA crossbar tandem offices, It provides trunk closure during district '
talking seleciions to hold the incoming trunk during these selections,

- 6011 This circuit consists of: 1 = AG Type Relay
_ 1 = AF Type Relay
1 - 280 Type Relay

1 .
Q ] 1 - 274 Type Inductor
Aoy ¥ e 1 -~ 290 Type Jack
‘ " _ 2 = LUF Capacitors
ffgpﬂvyn s 6.2 Current Drains will be available about l=1=57.
L e B -
-* el 6.3 Equipment information will be covered by J=-29201AP,
- e
:ﬁj ) 6ols Egquipment Design Requirements are covered in BSP Section AA220,010
| (J-25201), Iss. 12,
I No enginsering letter will be issued.
".‘\ L 3
} ,,% -
{\\i‘-“\{
- .
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CIRCUIT DiSCRIPTION
SWITCHING SYSTEMS DEZVELOPMSNT DEPARTMENT

MAR 1 4 1957

N

CD-20746-01
A Issue 1
Dwg. Issue 1

PANSL SYSTEMS
OUTGOING TRUNK CIRCUIT
FOR DIRECT DISTANCE DIALING
TO NON=~AYA OFFICES

SECTION I -~ G&NSRAL DuSCRIPTION

This circuit is intended for use in
panel offices which are arranged to complete
direct distance dialing calls through non-
AMA crossbar tandem offices. It provides
trunk closure during district talking
selections to hold the incoming trunk dur-
ing these selections.

SECTION II -~ DETAILSD DESCRIPTION

1. SIZURE

l.1 When this circuit is seized by a
district or-office selector, battery.
zad ground from the crossbar tandem trunk,
through the windings of relay WK, is con-
nected to the district or office selector
circuit. Relay WK does not operate at this
time because the tandem trunk is in the
"on hook" condition,

1.2 On seizure, the district or office

selector also connects ground to
lead S to make this circuit test busy to
other hunting selectors.

2. WINK SIGNAL

2.1 When the tandem trunk goes to the

noff-hook" condition at the start of
the wink signal, relay WK operates, and in
turn operates relay PW. Relay PW locks to
the sleeve, When the tandem trunk goes
back to the "on-hook" condition at the end
of the wink signal, relay WK releases and
in turn operates relay PZ, With relays PW
and PZ both operated, inductor TC is

2. FUNCTIONAL DESIGNATIONS

bridged across the tip and ring to hold the
tandem trunk during district talking
selections,

3. CALLZD SUBSCRIBiR ANSWERS

3.1 When the called subscriber answers,

the tandem trunk goes to an "off-
hook" condition and operates relay WK.
Relay WK operated releases relay PW which
in turn opens the inductance bridge across
the tip and ring.

4. DISCONNECT

4.1 When the called subscriber discon=-
nects, relay WK releases which in
turn releases relay PZ restoring this
circuit to normal. When the calling sub=-
scriber disconnects, ground is removed from
the sleeve lead making the circuit awailable
for other calls. "

SECTION III ~ REFERENCE DATA

1. WORKING LIMITS

1.1 Combined originating and terminating
circuits

Max. external circuit loop

resistance 4,000 ohms

Min. insulation

resistance 30,000 ohms
1.2 Working voltage 4,5-50 volts

1.3 Earth potential + 20 volts

Primary Functions

- Registers "on-hook” or "off-hook" conditions of tandem trk.
Counts polarity reversals of tandem trunke.
Counts polarity reversals of tandem trunk.

Applies bridge across tandem trunk during district

talking selections.

Relay Meaning
WK Wink
PW Pulse W
PZ Pulse Z
Inductor
TC Trunk Closure
Jack

TST Test

Printed in U.S.A.

Used to test relay WK,

Page 1
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CD-20746-01 - ISSUE 1

3., FUNCTIONS o Le2 Office Selector Circuit -
8S5-240252
3.1 Recognizes "on-hook" and "off-hook"
conditions presented by the crossbar 4.3 Incoming Trunk Circuit =~
tandem trunk. SD-25887-01
3.2 Places an inductor across the tip and L.4 OGT Test and MB Jack Circuit =
ring conductors to bridge ar opening SD=96376-01

which occurs while district talking selec-

tions are being completed. 5. MANUFACTURING TisST REQUIREMENTS

This circuit shall be capable of

L. CONNiCTING CIRCUITS performing the functions outlined in this
circuit description and shall meet the
Lol District Selector Circuit = requirements listed in the Circuit Require-
SD-21630-01 ments tables.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2314-NL-CGM-CM

W/

W,
o

Page 2
2 Pages

downloaded from: TCI Library -‘http://www.telephonecolIectors.info - Source: Connections Museum, Seattle, WA



PRINTED IN U.S.A. ' ‘
’ AMERICAN TELEPHONE AND TELEGRAPH COMPANY

195 BROADWAY, NEW YORK, N.Y. 100C7 JAN 27 1969
. SD-20746-01 (f[/-lssue €D.
co 2D APP. 6D
DRAWING NOTICE RATING  A&M Only
SYSTEM Panel
DATE October 9, 1968

DWG DIST CODE 2B99
TITLE -4

Panel Systems - Outgoing Trunk Circuit - MF Pulsing - To Nen-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 SL relay
X option, and placed on the 2 make contact SL relay X option. This will
agree with sketch shown in IDI 4A,

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

6.3 D change. Does not require WECo notification to Telco.

6.4 ZEquipment information is not affected.

” _ [/’
6.5 Equipment Design Requirements are not affected. " e x)‘/x'
‘ yl
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\0) CD-20746-01
CIRCUIT DESCRIPTION N ' ISSUE 2D
N 1=, APPENDIX 6D
@\ DWG ISSUE 8D

PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT
MF PULSING
TO NON-AMA CROSSBAR TANDEM
AND NO. 1 AND NO. 5 CROSSBAR LOCAL OFFICES

CHANGES

D. Description of Changes

D.1 The following change was made on a no-record baslis to agree
with WECo drawings. The R lead from the OGT board test

and make-busy Jack 1s removed from the 2-contact SL relay, option

X, and placed on the 2-make contact SL relay, option X.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5823-EV.-MR

Page 1
Printed in U.S.A. 1 Page
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PRINTED IN U.S.A. "/(/(

AMERICAN TELEPHONE AND TELEGRAPH COMPANY !.‘J’(j/‘?
195 BROADWAY., NEW YORK, N.Y. 10007 U e
SD-20746-01 ISSue 7AC
cD 2D APP.  5AC
DRAWING NOTICE RATING ASM Only
SYSTEM Panel
DATE May 22, 1968

DWG DIST CODE 2B99
TITLE

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

DESCRIPTION

6.1 This change provides wiring information in CAD figure / which was omitted

on issue 5B of this drawing. This change applies to jobs having issue 5B
or 6D.

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

6.2 This change does not affect the plug-in units and does not require the Telco
to notify WECo as to number and location of products to be changed.

6.2 Eauipment information is not affected.

6.5 Equipment Design Requirements are not affected.

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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CIRCUIT DESCRIPTION CD-20746-01

ISSUE 2D

, APPENDIX 5AC
: DWG ISSUE T7AC

PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT
/ MF PULSING
{\ TO NON-AMA CROSSBAR TANDEM
: AND NO. 1 AND NO., 5 CROSSBAR LOCAL OFFICES

CHANGES

D, Description of Changes

D.1 CAD Fig. 4 is changed on circuit drawing to show fuse
- board ground and punching which was not required prior
( . to Issue 5B.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5643-EV-MR

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

JUL 2 196¢

AMERICAN TELEPHONE AND TELEGRAPH COMPANY \)(C_/
195 BROADWAY, NEW YORK, N.Y. 10007
SD-20746-01 ISSUE 6D
cD - 2D APP. 4D
DRAWING NOTICE RATING A&M Only
SYSTEM Panel :
DATE April 9, 1968

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

6.1

6.2

6.3
6.4

6.5

DESCRIPTION

The "SL1" resistor is changed on this issue from 619" to 1100W, When
trk is held off normal for long periods of time, the new resistor will
be cooler to the touch than the former. Neither resistance is subject
to excessive heating from a circuit or fire hazard standpoint. No
change in circuit operation is occasioned by this substitution. This
change is on a no record basis by agreement between Mr. G. Schmalz for
WECo and Mr. E. Vanderveer for BTL,

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

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

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

Equipment Design Requirements are not affected.

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA .
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A CIRCUIT DESCRIPTION N\l\\{ 2 CD-20746-01
A ISSUE 2D

/X APPENDIX 4D

. . DWO ISSUE 6D

3 &%%%

PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT

MF PULSING
TO NON-AMA CROSSBAR TANDEM

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

CHANGES

B. Changes in Apparatus

B.1 Removed Replaced By

Resistor 619w Resistor 1100w

(nﬂ D. Description of Changes

D.1 The SIL1 resistance shown on issue 5B of this drawing is

changed from 619w to 1100w. The previous resistance was hot
to touch, and the new one, while cooler, does not degrade per-
formance of the circuit.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5643-EV-RM

e

Page, 1
Printed in U.S.A. 1 Page
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY 9 \%‘()8 )
195 BROADWAY, NEW YORK, N.Y. 10007 £€0 / !(/
SD-20746-01 issug 0B
cD <D APP.
DRAWING NOTICE RaTing  AdM Only

sysTem fanel
DATE December 6, 1967

TITLE

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

DESCRIPTION

6.1 If trunk conditions are such as to cause the WK relay of this circuit
to chatter prior to completion of district talking selection, this
circuit may release and reseize foreward, causing a stuck sender in the re-
mote office. X wiring and apparatus are added on this issue to overcome
this malfunction. Greater protection is also obtained in respect to the
unguarded interval at the Panel office, when trunk is released before
called party answered.

()
-
|

his change will require the addition of an AK 24 relay, 600" resistor
ng an AG 32 relay to replace the present PV relay.

403'-3

6. The Current Drain Data for this circuit is not affected by changes in
this issue,. ‘

6.3 B change. Requires WECo notification to Tel Co.

6.4 Equipment information is affected and will be covered by drawing
J29201AP-() .

6.5 Equipment Design Requirements are not affected.

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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CIRCUIT DESCRIPTION

CD-20746-01
o ISSUE 2D
APPENDIX 3B
DWG ISSUE 5B

PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT
- MF PULSING
TO NON-AMA CROSSBAR TANDEM
AND NO. 1 AND NO. 5 CROSSBAR LOCAL OFFICES

CHANGES

B. Changes in Apparatus

~B.1 Added

SL, SL1 - AK24 Relay
SL1 - Resistor KS-14603,L2

B.2 Removed Replaced By
PW-AF531 Relay PW-AG33 Relay

‘D. Description of Changes

D.1 FS 1 has been revised to show the ad-
dition of X wiring and apparatus.

Wiring formerly not designated has been

designated W option and rated Mfr Disc.

D.2 Y option 1is also rated Mfr Disc.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5641-EV-RMW

F. Changes in CD Section

F.1 1In 1.01 add after first sentence: tlp
and ring contlnulty for the operatlon

of* WK relay is under the control of the IL

relay. This relay 1s operated by the district

sleeve ground.

F.2 In 4.01 add to paragraph: However tip
and ring leads are held open unti} SL1
relay releases. SL1 relay in turn is held

operated by slower releasing relays involved

in the release of trunk.

F.3 Under Section III, 2.0l add:

Relays

Designation Meaning Primary Function
SL Sleeve Close T&3} Lead
SL1 - Sleeve Aux Open T&R&S Lead

t

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museg\m, Seatpaegve\n
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PRINTED IN U.S.A, %

AMER'CAN TELEFPHONE AND TELEGRAPH COMPANY
195 BROADWAY, N_EW YORK, N.Y: 10007

SD-20746-01 ISSUE 4B

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

SYSTEM Panel

DATE August 16, 1965

TITLE -

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 change applied in Issue 3AR changed the locking circuit of the PZ
relay which removes the necessity of the PW relay being slow release,
.

6.11;: The slow release AG9 relay is replaced by an AF531 relay to provide a
\ faster release relay to reduce the unguarded interval on disconnect from
\\:J\nanswered calls,

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

6.3 B change. Requires WECo notification to Tel Co,
6.4 . Equipment information is affected and will be covered by drawing J29201AP,
6.5 Equipment Design Requirements are not affected.

No engineering letter will be issued.

"do'wnloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seatﬂe, WA




PRINTED IN LLS. A,

AMERICAN TELEFHONE AND TELEGRAPH COM: miN
125 BrOADWAY, NEW YORK, N.Y. 10007

DRAWING NOTICE

TITLE

SD-2074,6-01 IssUr  34R
cD 2D app,  1AR
RATING A&M Only

SsYSTEM Panel

DATE  August 16, 1965

Panel Systems - OUTGOING TRUNK CIRCUIT - MF Pulsing - To Non-AMA Crossbar Tandem -

And No, 1 and No, 5 Crossbar Local Offices,.

DESCRIPTION

6.1 This circuit is reissued to correct a trouble condition which occurred on
high usage trunk groups when the circuit was immediately reseized after
calling subscriber disconnect from a previous don't answer call, The PW
relay which in slow release held upon the succeeding call changing the
sequence of operation of the PW and PZ relays and preventing the proper
transmission of the wink signal and trunk test condition. This resulted

in stuck senders at the originating office,

6.11 A /OOE diode is added in the locking circuit of the PW relay to reduce its

release time,

6.12 A minor wiring change is made in the locking circuit of the PZ relay to
prevent its release on a called subscribers flash,

6.2 The Current Data for this circuit is not affected by changes in this

issue.

6.3 Equipment information is affected and will be covered by drawing J29201AP-( ).

6.4 Equipment Design Requirements are not affected.

No engineering letter will be issued.

dow7loaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



/\ CIRCUIT DESCRIPTION ’ CD-20746-01
ISSUE 2D

APPENDIX 2B

DWG ISSUE 4B

- PANEL SYSTEMS
4 OUTGOING TRUNK CIRCUIT
MF PULSING
TO NON-AMA CROSSBAR TANDEM
AND NO. 1 AND NO., 5 CROSSBAR LOCAL OFFICES

CHANGES
B. Changes in Apparatus

B.1 REMOVED " REPLACED BY
Relay PW, AG9, Z Option Relay PW, AF531, Y Option

D, Description of Changes

D.1 Due to the change in the locking circult of the PZ relay made
) on Issue 3AR, the PW relay 1s no longer required to be slow
release., The slow release AG9 relay PW 1s designated Z option and
is rated Mfr Disc., It 1s replaced by the Y option, AF531, relay
which 1s faster release and reduces the unguarded interval on the
sleeve lead of the trunk.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2364-WMS-JEM
\

I =

‘ ' ' : Page 1
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CIRCUIT DESCRIPTION CD-20T746-01
1SSUE 2D

\ APPENDIX 1AR
DWG ISSUE 3AR

PANEL SYSTEMS
OUTGOING IRUNK CIRCUIT
MF PULSING
TO NON=AMA CROSSBAR TANDEM
AND NO. 1 AND NO., 5 CROSSBAR LOCAL OFFICES

CHANGES
B. Changes 1n Apparatus
B.1 ADDED

Diode RL, 40CE

D. Description of Changes

D.1 This circuit 1s reissued to eliminate a trouble condition

which causec originating senders to stick when the circuit
was selzed, immedlately after calllng subscriber disconnect from
a pervious no-answer call. This was due to the slow reclease PW
relay holding op:zrated from the previous call, To correct this
condition, a diode is inserted in the locking path of the PW
relay to reduce 1ts release time. The locking circuit of the PZ
relay 1s changed to connect directly to the sleeve instead of
through make contact 6 of the PW relay.

F. Changes in CD Sections

F.1 1In 2, Section II, add:-

2.04 Diode
Designation Meauning Primary Functions
RL Release Prevents delay 1n release
of PW relay.
F.2 Cha.ge U4, Section II, to read as follows: 0 .f éy

4,01 When the called subscriber disconnects, relay WK releases.:
When the calling subscriber disconnects, ground is removed -
from the sleeve lead releasing the PZ relay and making the cir-.

cult availlable for other calls, &
4,02 On calling subscriber disconnect from a no-answer call,, 45171
ground 1s removed from the sleeve lead releasing the Vw#/“bw N
PW and PZ relays which were locked 1n parallel. The RL diode (’Lj
prevents the surge from the PZ relay from entering the PW \}, g O
relay winding and delaying 1its release. 4 ;; 7
/‘ 4
F?L
BELL TELEPHONE LABORATORIES, INCORPORATED
" DEPT 2364-WMS-JEM .
) . ' . Page 1
Printed in U,S,.A. 1 Page
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o TITLE

‘s,
AMERICAN TELEPHONE AND TELEGRAPH COMPANY ?&L /\%3,,
195 BROADWAY, NEW YORK, N.Y. 10007 /
SD-20746-01 ISSUE 2D
(o) 2D APP,
DRAWING NOTICE  RATING A & M Only

SYSTEM Panel
DATE January 20, 1965

Panel Systems - OUTGOING TRUNK CIRCUIT -~ MF Pulsing - To Non-AMA Crossbar

Tandem - And No, 1 and No, 5 Crossbar Local Offices

DESCRIPTION
6.1 Reissued sheets 1, 2, 3
Total reissued sheets 3
6.2 This circuit is reissued to standardize its use in completing local
calls from a Panel Office on an MF basis to No, 1 or No., 5 Crossbar
local office,
6,21 This requires only a change in circuit title,
The circuit title formerly read:
Panel Systems
Outgoing Trunk Circuit
For Direct Distance Dialing
For Non-AMA Offices
6.3 To insure toll grade transmission in this trunk, a limit is applied
to the allowable unbalance between the capacitors in the tip and
ring leads., This 1s covered by a circuilt note which is added.
6.4 The Current Drain Data for this circuit is not affected by changes
on this issue,
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 Design Requirements are not affected.

No engineering letter will be issued,

4/4'4)
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CIRCUIT DESCRIPTION

CD-20746-01
ISSUE 2D
DWG ISSUE 2D

PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT
MF PULSING
' TO NON~AMA CROSSBAR TANDEM
AND NO. 1 AND NO. 5 CROSSBAR LOCAL OFFICES

SECTION I - GENERAL DESCRIPTION

1., PURPOSE OF CIRCUID

1.01 This circuilt is intended for use in

panel offices which are arranged to
¢complete on a multifrequency basis elther
direct distance dialed calls through non-

AMA crossbar tandem off'ices or local calls
to No. 1 or No. 5 crossbar local offices,

It provides trunk closure during district

talking selectlions to hold the incoming trunk

Auring these selectilions.,

SECTION II ~ DETAILED DESCRIPTION

1. SEIZURE

1.0i ‘VWhen this circult is seized by a dis-
trict cr office selector, battety and

zround from the tandem or local off'ice in«

coming trunk, through the windings of re-« B

lay WX, 1e connected to the district or office

selector circult. Relay WK does not operate
at this time because  the incoming trunk is ,

ﬁevﬁge n-hook .condition.
D) S
1,02 On ‘s&lzure, the district or office se«

lector also connects ground to lead S
to make this circuit test busy to-other
hunting selectors.

2. WINK SIGNAL

2.01 When the incomling trunk goes to the
off-hook condition at the start of the
Wink signal, relay WK operates, and in turn,
op¢rates relay PW., Relay PW locks to the
sleeve. When the incoming trunk goes back
to the on=hook ¢ondition at the end of the
wink signal, relay WK releases and in turn,
operates relay PZ. With relays Pw and PZ
both operated; inductor TC 1s bridged across

pzeer . 0§ (g AR AN

2, FUNCTIONAL DESIGNATIONS

the tip ahd ring to hold the incoming trﬁnk
during district talking selections. .

3. CALLED S8UBSCRIBER ANSWERS

3.01 When the called subscriber answers,
the incoming trunk goes to an off~

hook condition and operates relay WK,

Relay WK operated, releases relay PW which

in turn, opens the inductance bridge across

the tip and ring. ,

4. DISCONNECT

4,01 When the c¢alled subscriber disconnects,
relay WK releases which in turn, re-~

leases relay PZ restoring this circuit to

normal, When the calling subscriber discons

nec¢ts, ground 1s removed from the sleeve lead

making the circuit avallable for other calls.,

Aol ARl ¥ 73,
SECTION III ~ REFERENCE DATA

&+ 1, WORKING LIMITS

! _ B
Combined originating and terminating

1.01
: circuitst
‘Maximum external circult !
loop resistance 4,000 ohms
Minimum insulation .
resistance : 30,000 ohms
1.02 Working voltage 45 to 50 volts
1.03 Earth potential 220 volts

2.01 Relay
Designation Meaning Primary Functlons
WK Wink Reglsters on~hook or off-hook conditions of incoming trunk.
PW Pulse W Counts polarity reversals of incoming trunk.
\ PZ Pulse 2 Counts polarlty reversals of Incoming trunk,
‘w7 2,02 Inductor :
Desipgnation Meaning. Primary Functions
140] Trunk Closure Applies bridge mcross incoming trunk during district
_ talking selections.
2.03 Jack
Desddgnation Meaning ) Primary Functilons
P37 Test Used to test relay WK.

downloaded frdm: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
Printed in U.S.A.

Page 1



3, FUNCTIONS

3.01 Recognizes on-~hook and off-hook condi~
tions presenteda by the tandem or local
fice incoming trunk.

3.02 Places an inductor across the tip and

ring conductors to bridge an opening
which occurs while district talking selec-
+{ons are being completed,

.. . CONNECTING CIRCUITS
4,01

When thils circult is listed on a key-
sheet, the ¢onnecting information there-
on 1s to be followed.
(a) District Selector Circuit -
8D-21630-01.,

(b) Office Selector Circuit -
" Es-240252,

(e) Tandem Office Incoming Trunk Circult =
) SD-25887-01,
“(d) OGT Test and MB Jack Circuit -
8D-96376-01., /
(e) No. 1 Crossbar Incoming Trunk Circuit -
SD-26204-01,

(f) No. 5 Crossbar Incoming Trunk Circuit =
. . 8D-26070-01.

MANUFACTURING TESTING REQUIREMENTS

B

5.01 This circult shall be capable of per-
forming the functions outlined in this
¢ircuit description and shall meet the '

BELL TELEPHONE LABORATORIES, INCORPORATED

" DEPT 2364-JLB-JEM

Page 2
2 Pages

CD-20T46~01 - ISSUE 2D

"requirements listed in the Circ¢uit Require-

ments tables.

5.02 The capacitance of capacitors T and R
shall not differ by more than Jv.ii p.f.

SECTION IV - REASONS FOR REISSUE

A,  Changed and Added Functions

A.1 The use of this c¢ircuit is expanded to
include completion of local c¢alls from

"~ a panel office to a crossbar No. 1 or 5 office

on a multifrequency basis,

B. Changes in Apparatus

B.1 REPLACED REPLACED BY

T and R Capacitors, T and R Capacitors,
437A 437QA

D, Description of Changes

D.1 Prior to this issue the circuit title
read as followst

PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT
FOR DIRECT DISTANCE DIALING
FOR NON~-AMA OFFICES

D.2 The code of the T and R capacitors 1is
¢hanged without record to agree with
WECo drawings.

D.3 Circuit Note 105 is added to limit the

unbalance of the T and R ¢apacitors to
insure toll grade transmission in this
trunk,

. downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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P NTED IN US.A. ‘ -,
AMERICAN TELEPHONE AND TELEGRAPH COMPANY g
I C 195 BROADWAY, NEW YORK 7

{ ‘ . ISSUE
i \ . v‘ ‘\\‘3:_ %%-§O7h6-01 APP.

J I s .. | , DRAWING NOTICE RATING A&M Only
| SYSTEM Panel - Ckt.

L R ' DATE December 27, 1956

(S S 111

K 5  Panel Systems - Outgoing Trunk Circuit - For Direct Distance Dialing -
' & To Non-AMA Offices

' DESCRIFTION

6,1 This cuigeing trunk circuit is intended for use in panel offices
which are arranged to complete direct distance dialing calls through none
AMA crosstar tandem offices., It provides trunk closure during district
talking selactions to hold the incoming trunk during these selections.

Pl 6,311 This circuit consists of: 1 « AG Type Relay

T M 1 - AF Type Relay

S , 1 - 280 Type Relay

b j . 1 - 274 Type Inductor

N 1 - 290 Type Jack
5 T . ' 2 = LUF Capacitors
‘é}"hﬂpj__'~ 6.2 Current Drains will be available about L-1=57,
e cd%k;,_r 6.3 Equipment information will be covered by J=29201AP,
Hﬁf D 6oy Eguirment Design Requirements are covered in BSP Section AA220,010
’E (J=29201)3 ISSo 120
ii S No engineering lettexr will be issued.
! [
| 4 \ =
h“-..%;'f
™
R L
A

J
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CIRCUIT DSSCRIPTION
SWITCHING SYSTEMS DZVELOPMSNT DEPARTMENT

MAR 14 195/

N
/
-~

CD-20746-01

Issue 1
Dwg. Issue 1

PANSL SYSTEMS
OUTGOING TRUNK CIRCUIT
FOR DIR®CT DISTANCE DIALING
TO NON-AMA OFFICES

SECTION I - G&NSRAL DASCRIPTION

This circuit is intended for use in
panel offices which are arranged to complete
direct distance dialing calls through non-
AMA crossbar tandem offices, It provides
trunk closure during district talking
selections to hold the incoming trunk dur-
ing these selections.

SECTION II - DETAIL:SD DESCRIPTION

1. SEIZURE

1.1 When this circuit is seized by a
district or office selector, battery
z1d ground from the crossbar tandem trunk,
through the windings of relay WK, is con-
nected to the district or office selector
circuit. Relay WK does not operate at this
time because the tandem trunk is in the
*on hook" condition,.

1.2 On seizure, the district or office

selector also connects ground to
lead S to make this circuit test busy to
other hunting selectors.

2. WINK SIGNAL

2.1 When the tandem trunk goes to the

"off-hook" condition at the start of
the wink signal, relay WK operates, and in
turn operates relay PW. Relay PW locks to
the sleeve, When the tandem trunk goes
back to the "on-hook" condition at the end
of the wink signal, relay WK releases and
in turn operates relay PZ. With relays PW
and PZ both operated, inductor TC is

2. FUNCTIONAL DESIGNATIONS

bridged across the tip and ring to hold the
tandem trunk during district talking
selections.,

3. CALL&D SUBSCRIBER ANSWERS

3.1 When the called subscriber answers,

the tandem trunk goes to an "off=-
hook" condition and operates relay WK.
Relay WK operated releases relay PW which
in turn opens the inductance bridge across
the tip and ring.

4. DISCONNECT

4.1 When the called subscriber discon=-
nects, relay WK releases which in
turn releases relay PZ restoring this
circuit to normal. When the calling sub-
scriber disconnects, ground is removed from
the sleeve lead making the circuit awailable
for other calls., '

SECTION III ~ REFERENCE DATA

1., WORKING LIMITS

1.1 Combined originating and terminating
circuits

Max., external circuit loop

resistance 4,000 ohms

Min. insulation

resistance 30,000 ohms
1.2 Working voltage 45-50 volts
1.3 Earth potential + 20 volts

Primary Functions

- Registers Mon-hook" or "off -hook" conditions of tandem trk.
Counts polarity reversals of tandem trunk.
Counts poiarity reversals of tandem trunk.

Applies bridge across tandem trunk during district

talking selections.

Relay Meaning
WK Wink
PW Pulse W
PZ Pulse 2
Inductor
TC Trunk Closure
Jack

TST Test

Used to test relay WK.

Printed in U.S.A. Page 1
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CD-20746-01 - ISSUE 1

3., FUNCTIONS . L2 Office Selector Circuit =
BS-240252
3.1 Recognizes "on-hook" and "off-hook"
conditions presented by the crossbar 4.3 Incoming Trunk Circuit =
tandem trunk., SD=-25887-01
3.2 Places an inductor across the tip and beols OGT Test and MB Jack Circuit = :3
ring conductors to bridge an opening SD~96376-01
which occurs while district talking selec-
tions are being completed. 5« MANUFACTURING TsST REQUIRZMENTS
This circuit shall be capable of
Lo CONNLCTING CIRCUITS performing the functions outlined in this
circuit description and shall meet the
4,1 District Selector Circuit =~ requirements listed in the Circuit Require-
SD-21630-01 ments tables.
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CIRCUIT DESCRIPTION CD-20T7k46-01
ISSUE 3AC

APPENDIX 1B

DWG ISSUE 10B

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

CHANGES

B. Changes in Apparatus (Components)

B.1 Added
Diode SL, Option M, Code 4L6F

D. Description of Changes

D.1 Optlon K 1s added to provide a make-busy arrangement which
eliminates the need to monitor trunks, wired per option T,
during the make-busy procedure.

D.2 Option M 1is added to reduce the unguarded sleeve interval
between overlappling calls.

F. Changes 1n Description of Operation

F.1 Changes 1in description, required by addition of options K
and M, are shown 1n Issue 3AC.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5223-JFT-MR
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CIRCUIT DESCRIPTION

CD-20746-01
ISSUE 3AC
DWG ISSUE 9AC

PANEL SYSTEMS
OUTGOING TRUNK CIRCUIT
MF PULSING
TO NON-AMA CROSSBAR TANDEM

AND NO. 1 AND NO.

AND NO.

SECTION I = GENERAL DESCRIETION
s _PURPOSE _OF CIRCUXT

1.01 This circuit is intended for use in
panel offices which are arranged to complete
on a multifrequency basis direct distance
dialed calls through non-AMA crossbar tandem
offices, local calls to ESS No. 1 offices,
or local calls to No. 1 or No. S crossbar
local offices. It provides trunk closure
during district talking selections to hold
the incoming trunk during these selections.

SECTION II_ - DETAILED DESCRIPTION
1, SEIZURE
1.01 When this circuit is seized by a

district or office selector, battery and
ground from the tandem or local office incom-
ing trunk, through the windings of relay WK,
are 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 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.

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

2:__YINK SIGNAL

2.01 When the incoming trunk goes to the
off-hook condition at the start of the wink
signal, relay WK operates, and in turn,
operates relay PW. Relay PW 1locks  to the
sleeve. When the incoming trunk goes back to
the on-hook condition at the end of the wink
signal, relay WK releases, and, in turn,
operates relay P2Z. With relays PW and P2z
both operated, inductor TC is bridged across
the tip and ring to hold the incoming trunk
during district talking selections.

3.__CALLED SUBSCRIBER ANSWERS

3.01 If option S or V is wired, when the
called subscriber answers and the incoming
trunk goes to an off-hook condition, relay WK

Printed in U.S.A.
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5 -CROSSBAR LOCAL OFFICES
1 ESS OFFICES

operates. If option T is wired, the answer
reversal permits WK to operate 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 is wired. Resistor TC increases the
impedance of the TC bridge to provide suffi-
cient current for WK operation.

4y _DISCONNECT

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 calling subscriber disconnect
from a no-answer call, ground is removed from
the sleeve 1lead, releasing the PW and PZ
relays which were locked in parallel. The RL
diode (option W) prevents the surge from the
PZ relay from entering the PW relay winding
and delaying its release.

4.03 oOption M reduces the unguarded
sleeve jnterval between overlapping calls.
Option M changes the shunt ground on relay
SL1 from . 44 of SL to the district sleeve.
Thus, SL1 operates when district release
removes ground from the sleeve, eliminating
the release time of relay SL. Diode SL of
option M prevents an increase in release time
of SL and prevents SL lockup over the K
option make-busy lead.

SEGTION XII - REFERENCE DATA

1. _WORKING LIMITS
1.01 Combined originating and terminating
circuits:
(a) Maximum external circuit 1loop resis-
tance: 4,000 ohms.
(b) Minimum insulation resistance: 30,000

ohms.

1.02 wWorking voltage: 45 to 50 volts.
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D.__DRescription of Changes

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 calls to ESS No. 1 or No. 5
crossbar offices in which the answer reversal

is received before the district selector
closes its CS relay bridge after talk
selection.

D.2 Resistor TC (option R) is added ¢to

increase the current over the district loop

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5223-JFT-MR

for operation 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 offices.

D.5 Paragraphs 4.03 and 6.02 are added to

describe changes of Appendix 1B, Drawing
Issue 10B.
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