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PREFACE

This provisional training material covers the Panel System, Battery Cut-Off type.

This manual contains a series of typical circuit diagrams. These are drawn in the simplified style which is used in teaching the complex

‘Comon Control’ switching systems now in current use. This method makes use of sequence charts and operational sketches. This volume contains a chart and

sketch for each of the typical circuits.

Since the drawings are intended to be used in the study of the Panel System, Battery Cut-Off type, in general, and do not necessarily

conform to any particular office, it may be necessary to consider the regular Schematic Drawings (SD's) and Circuit Descriptions (CD’s) when preparing learners to

work in a specific office.

Students should be cautioned that the particular circuits contained in this manual are intended to be used as training aids, and are not

necessarily applicable for maintenance.
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SEIZING A DECODER 5 COM DISTRICT CALLED PARTY ANSWER - COIN CONTROL 35
DECODER - REGISTRATION RELAYS & TEST OF RECEIVING LEADS _6A COIN DISTRICT LINE TEST - TALKING TO OPERATOR 36
- - GROUNDING A CODE POINT 68 COIN DISTRICT RETURN TO NORMAL 37
- . CLASS OF SERVICE RELAYS 6C 2-PARTY DISTRICT- T RELAY TEST-PARTY TEST-CALLED PTY ANSWER 38
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. . TRANSMITTING CLASS INFORMATION 6E 2-PARTY DISTRICT SEIZURE M. R. CONN. & CHECK OF LEADS 39
- . . COMPENSATING RESISTANCE INFORMATION 6F 2-PARTY DISTRICT REGISTRATION & TIMING : 40
. . . DISTRICT BRUSH INFORMATION 6G 2-PARTY DISTRICT M. R. CONN. TIME ALARM 41
- . . DISTRICT GROUP INFORMATION 6H : 2-PARTY DISTRICT - RETURN TO NORMAL 42
. . . OFFICE BRUSH . 6l 2.PARTY DISTRICT - DISCONNECTION - NO CHARGE CALLS £2A
. ; - OFFICE GROUP - 6J CALL DISTRIBUTING “B* BOARD - FINDING TRUNK 43
. ; - ZONE CHARGE & TALK SELECTION INFOR. 6K . “ * . *B" POS. HUNT & ORDER TONE 44
. . CHECK OF TRANSMITTING LEADS & RELEASE 6L - - “ . SENDER SELECTION 45
. - HA - HB, TA - TB RELAY OPERATION M “ - “ . REGISTRATION OF DIGITS 46
DISTRICT BRUSH & GROUP SELECTION 7 - - “ . SELECTIONS 47
OFFICE SELECTIONS AND OFFICE TEST : 8 - . * . RINGING, TRIPPING SUPERVISION, OVERFLOW AND DISCONNECT 47A
DISTRICT - TRUNK SELECTION TRUNK TEST 9 . “ * . RELEASE OF SDR. & LINK 48
INCOMING BRUSH AND GROUP SELECTION 10 . . “ . LINK TIME OUT 49
. TRUNK HUNTING CABLE DISCHARGE n . . “ . *B* LINK START & TRIP - TIMING 50
FINAL BRUSH SELECTION 12 KEY PULSE “A® BOARD - DIST. SEIZURE & SENDER SELECTION 51
“ TENS & UNITS SELECTION 13 - - “ . CONNECTION OF KEY SET TO SENDER 52
INCOMING ADVANCE 14 - . % . REGISTRATION OF DIGITS & KEY SET RELEASE 53
DISTRICT ADVANCE - CABLE CHARGE 15 SEQUENCE CHART FOR 0S 53 53A
TALK SELECTION & TRUNK CLOSURE 16 K. P. SENDER - CONNECTION TO DECODER CONN. & RELEASE BY DECODER 54
RELEASE OF SENDER ) 17 K. P. " . COUNTING RELAY & R | SWITCH ADVANCE CIRCUIT 55A
ADVANCE LINK, PRESELECT DISTRICT 17A K. P. * . DISTRICT SELECTION & TRUNK TEST 55B
LINE TESTING 18 K. P. * . FUNDAMENTAL CCT., OFF TEST OFF SEL. TRUNK TEST INCOMING & FINAL
RINGING & TRIPPING 19 SELECTIONS 56
CALLED PARTY SUPERVISION 20 K. P. SENDER - OFFICE BRUSH & GROUP SELECTIONS 57
INITIAL CHARGE & OVERTIME - ZONE 1 21 K. P. - INC. BRUSH, INC. GR., FINAL BRUSH SELECTIONS 58
. - « . = 2 21A K. P. “A" BOARD INC. ADVANCE, TRUNK CLOSURE, SENDER RELEASE, TALKING DISTRICT RELEASE 60
. . “ .3 218 K. P. *A" BOARD FINAL TENS & UNITS SELECTIONS 59
“ . . .o 4 21C K. P. “A" BOARD FULL SELECTOR TANDEM CONN. TO PREPARATION OF SENDER 61
. “ - .o s 21D K. P. SENDER - P. C. I. PULSING 62
RELEASE OF DISTRICT - CHARGE CALL 22 K. P. "A" BOARD - SENDER TIMING, TELL TALE, OVERFLOW, ABANDONED CALLS &
RELEASE OF INCOMING & FINAL 23 OPERATOR ERRORS 63
SENDER TIME MEASURE SWITCH 24 SEQUENCE CHART FOR 0S 63 . 63A
DIAL ZERO CALL 25 . - . - 63B
EARLY RELEASE - DIST POS 2/16 SDR POS 1/3 2
DISTRICT OVERFLOW ON FULL MECHANICAL OR P. C. I. CALL 27
LINE FINDER OVERFLOW & TELL TALE - INCOMING OVERFLOW 28
LINE TRIP START & LINK CIRCUITS 28A LEGEND FOR SEQUENCE CHARTS sc-0
SUB. GROUP A & B KEY TRANS. AT LK. FR. LINK M. B., DIST. MB. 288 . RECEIVER OFF HOOK TO SENDER SEIZURE SC-1
START CIRCUIT FAILURE ALL LINKS BUSY & OVFL. 28C DECODER FUNCTIONS 5C-2
STUCK SENDER SECOND TRIAL 28D
DECODER & CONNECTOR TIME OUT - 288 INDEX OF OPERATIONAL SKETCHES

BATTERY CUT-OFF
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CIRCUIT

LINE - TRIP - START & LINK CIRCUIT

LINE FINDER & DISTRICT CIRCUIT

DECODER

@
“

]

DECODER

"

INCOMING

CONNECTOR CIRCUIT

SELECTOR CIRCUIT FROM PANEL-LOCAL OR TANDEM

3-WIRE OFFICE SELECTOR CIRCUIT

PULSE CHECK CIRCUIT

FINAL SELECTOR CIRCUIT

A-SWITCHBOARD SPECIAL SERVICE CORD CIRCUIT

- “ - “

A-SWITCHBOARD KEY SET CIiRCUIT

OPERATORS TELEPHONE CIRCUIT

SUPERVISORS TELEPHONE CIRCUIT

A-SWITCHBOARD KEY PULSING SENDER CIRCUIT

A-SWITCHBOARD OUTGOING TRUNK ClHFCUIT

A-SWITCHBOARD DISTRICT SELECTOR CIRCUIT

TRUNK CIRCUIT TO SPECIAL OPERATOR

OPERATORS TELEPHONE CIRCUIT

DRAWING

SD-21460-011

$D-21405-011
SD-21405-012

SD-21187-011
-012
-013
-014

S$D-21277-011
-012
-013
-014
-015
-016
-017
018
-019

SD-21115-011
-012
013

ES-240252

S$D-21536-01

$D-21200-01

$D-21172-011
-012

S$D-90460-01

SD-90456-011
-012

$D-20323-011
-012
-013

§$D-21382-011
-012
-013
-014
015

SD-21179-01

SD-21181-01

SD-21600-011

SD-21104-017

ISSUE

14D

15D
12D

15D

9D

20

10D

9D

13D

10A

11D

7D

6D

10D

33D

CIRCUIT

CALL DISTRIBUTING “B" SWITCHBOARD POSITION
AND TONE CIRCUIT

CALL DISTRIBUTING “B" SWITCHBOARD SENDER
CIRCUIT

INCOMING SELECTOR CIRCUIT FROM MANUAL OFFICE

LINE FINDER-DISTRICT SELECTOR CIRCUIT 2-PARTY

LINE FINDER-DISTRICT & COIN CONTROL CIRCUIT

MESSAGE REGISTER CONNECTOR CIRCUIT

o [ “ -

CALL DISTRIBUTING “B” SWITCHBOARD TRIP,
START & LINK CIRCUITS

SUBSCRIBERS SENDER CIRCUIT

- “ ]
- " -

DRAWING

$D-21104-011
-012
-013
-014
-015
-016

S$D-21106-011

$D-21115-02

$D-21406-021
-022
-023

SD-21350-011
-012
<013

SD-21417-011
-012
-013

SD-21105-011
-012
-013

SD-21193-011
012
-013
-014
-015
-016
-017
-018
019

ISSUE

33D

14D

15AR

12AR

19D

LISTING OF S. D.
DRAWINGS
& ISSUES
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1SS UE

D -26-49

1. RELAY OR OTHER APPARATUS OPERATIONS AMD RELEASES OANLY
ARE SHoWN.

ZYERTICAL PROGRESS/ION DOWNWARD SHOWS THE TIME PHASE OF
RELAY MOVEMENTS (OPERATIONS OR RELEASES)

3 OPERATE SHMMBOLS:
* A

®)
® R
INDICATES LINK SEQUENCE SWITCH HAS AD-

2
© * =« VANICED TO POS/7TIOA Z.
s (NDPICATES LINK SENCER SELECTOR UP- PRIVE
= LRIS, MAGNET 75 OPERATER
4. RELEASE SYMBOLS!:

INDICATES A4 RELAY COMES TO FULLY OPERATED
CONDITION AT THIS POINT. FOR POLARIZED RELAYS,
THE ARMATURE HAS MOVED TO FRONT OL LEF 7
CONTACT

INOICATES INTERRUPTER CHG HAS CLOSED 75
BACK CONTACT.

A

INDICATES B RE/IAY COMES 7O FULLY RELEASE D
(A) CONDITION AT THIS POIAIT. FOR POLARIZELD LE -

—+B LAYS, THE ARMATURE AAS MOVEL 7O BACK OR
RIGHT CONTACT,
(F) JNDICATES /NTERRURPTER PISC HAS OFENE L
(B BHoisc /75 FrON T COAYTACT,
() =) INDICATES LINK CIRCLIT LDISTRICT SELECTOR
TRk p-DRWE MAGANET /S RELEASEL.

L. SYMBOL NOTATIOAL ! -

( Ss- JASD/CAT ES ONE OR MORE OF THE RELAYS
A) i) NS AT D GSATO SSikc HAVE OPERATELD

a) * .5 /NDICATES ALL OF THE RELAVS PES/IGNATED
C A AL TOAS HAVE OPERATED.
y *GA w (NOICATES BOTH GA AAMD SW KRELAYS HAVE
«© SW  SOERATED FRON 7HE SAME CAUSE.
D) *A/B INODICATES THAT EI7THER DAL OF 7THE RE-
® LAYS HAS OPERATELD.

G. CONANIEC TN LINES !
(A) AI//EQr/CACZ';_ LINES ARE USED 7O LIN/< CAUSES wirH

EFFECTS ON SUCCELDING LIA/ES AS:C

(nvEL X L IAIDICA TES THAT THE Lf RELAY OX) 1INE 2
A S OPERATED AS A CESULT OF L ELAY
S INED iy OPERATIN G ON LINE .

(B) HORI1ZOA/TAL ok OBLI/IRUE LINES ARE UsEL 70O COAMNAFCT
MOLTIPLE CAUSES SO AS 70 INDICATE THE/R COMMOAN
EFFECT OR 70 COAMIECT MULTIRPLE EFFECTS 7O /NP-
JICATE THEIR COMAMOAS CAUSE AS: .

LINE! XA 8
LINE Z
(AE >’<A * B ),( <

INDICATES THAT THE C RELAY HAS OPERATED OMN

LINE 2 AS A RESULT OF BOTH A ANP B OFPERA-

c TIOAS ON LINE 1. NEITHER A ANOR B OPERATION A-
LONE 15 SUFFICIENT TO OFPERATE C KRELAY.

INOICATES THAT 7THE D RELAY HAS OFPERATED ON

LINEZ

CLA
N

LINE 2 AS A RESULT OF EITHER A,B, OR C RELAY
OPERATION ON LINE 1.
o

T ARROWHEALS:

ARROWMHEAPS ARE UUSED 70 SHOW THE PREC/ISE MEAN-
ING 7O BE ATTACHEDP 7O THE COMANECTING LINE.

(A) I F ARROWHEADL IS OAN A HORIZOMNTAL LINE ANP /5
LOCATEDP BETWEEN TWO VERTICAL LINES, (T GIVES
THE HORIZONTAL LINE DIRECTIOAN, A/ SOFAR AS CAUSE
TO EFFECT IS CONCERNEL, FOR EXAMFLE :

INDICATES Z ANDL SW WiLlL NOT OPERATE

re
=

CLA

CNTIL BoTH THE LFAND CLA HAVE OFFERATED

W BUT THE FLA WILL OPERATE INDEPENIENTLY
OF THE LF.

*/_F
)l(z

(B) IF ARROWHEAL IS ON A HOR/IZONTAL ALSOINING
AVERTICAL LINE THE £FFECT OF THE ARROWHEALD
IS LIMITED TO 7HE OPLERAT/OAS SHOWN LOIRECTLY
BELOW . FOR EYAMPLES

MNDICATES SW /S OFPERATING FROAM LF ONLY;
7THE Z FROA7 THE LF AND CLA AND THE

FLA

XX
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/SSle
9-27-45

R

THE SFMBO.LS AND CONVENTIONS FOR THE OFPERAT/OAN/AL
SHETCHES ARE THE SAME AS THOSE USEL OA SCHEMAT/C
DRAWING S ISD-) WITH THE FOLLOWNING EXCERPT/OA/S.

1LDETACHED CON TACT SFMBOLS ARE USED AHENELV=ER
THEIR EMPLOYMENT A/IPS IN SIMPLIFVIN G THE SHETCHES.

THEY ARE SHOWA THUS:
(A)MAKE CONTACTS

ATTACHED
CONTACTS
1 TS0 Z
ALL BELAKS HAVING 4
TOP AND BOTTOM A
SPRINGS. 7 ¥
~ =07

s

*DHA

ALL RELAYS NOT
HAVING TORP AND
Bo7 ToM SPRINGS.
(MULTICOAN THC T

B)BREAK CONTACTS:
AT TACHE D
CONTACTS

2y 7

U p
. . Y,
(CITRANSFER COMNTACT !

AT TACHED
CONTACTS

3
Z
Y, f [:[
H
(D) OTHER CONTACTS.

ATTACHED
CONTAHACTS

3 —_—0 2
! LA

—03

i

EQUIVALENT LETACHEL
C‘OA/ 7',24 cC7rs T

— XA
A Al
/8
ﬁq@ o <
hA Z*HA
+H S I*HA

EQUIVLLENT PETACHED
CONTACTS

(ne oo

8

2| ,

7z 5|8
e s

EQUIVALENT LPETACHE P
CONTAC 7S

=T
H 2r
s

EQUIVALENT PETACHEPL
CONMNTACTS
KA

3r| —027
/7

Y
, —037
z7o—14
/rf
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(E) ZOG AP SIMILAR TrPE SELECTORS.

B BATTERK SYMBOL WITH THE MNOIIINAL VOLTAGE 1S SHOKN THIS,

AT TACHED EQUIVALENT PLETACHED
COMTACTS CONTACTS
SN roR
y %/5// 5 BAMK TERM
) ) S . % 9/ / j/ /=
/ 2

___,& 3 ¢
[+]
$0c0®

2 INNMER ENLS OF WINOINGS ALE OMITTER

_L D
Ty, ‘L_ —>¢ 1

d.CONTACT PEOTECTIONS N GENERAL HCE OMITTED.
S SEQUENCE CHARIS ARE /N GENEFAL PLPROV/OCEL OA/ E£A4CH

SKETCH, THE CES/IGMNATIONS FOR ALl RPELAY.S OF WHICH THE
OFPERATIN G FATHS ARE SHOWAS CA/ 7 HE SKETCTH ALE 1A/ AEAVY

CHARACTERS. ALl OTHERS ARE /N LIGHT CHARAC7ELS.

6. IN GENERAL STRAPPING O MULTIFLE CONMVENTIONS ACE /-
TEL. e

7. TBOTBY  PICATES THAT THE MAKE COA/TACTS (OME EACH)
—k— ON RELAVYS 78O 70 78S ARPE WIREL /& A4LA4LL EL.
8.
JNDICATES A MAKE COMIACT ON CA/E OF 4 SEL/ES
CB- OF CB BELAFS.
o v
GA/G B INDICATES THAT E1THER GA O GR LES/GAAT7N/

ALPSLIE S.

P __Jffc K INDICATES ABREAK CONTACT ON THE 7= JACK

77 X MB INDICATES A MAKE CONTACT OAS THE r1 Sk
JACK
PLANT SCHOOL

12 J__ INDICATES OF F~ NORMAL FOR TRAINING PURPOSES ONLY
| GROUND LEGEND FOR |

@ INDICATES OFF-NORMAL OPLPELATICONAL SKETCHMHES
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