Q. RYAN

- ~ PANEL DIAL SWITCHING SYSTEM
CA | (BATTERY CUT-OFF —WITHOUT ZONE REGISTRATION)

TRAINING MANUAL

SEQUENCE CHARTS AND OPERATIONAL SKETCHES

THE AMERICAN TELEPHONE AND TELEGRAPH COM PANY
A OPERATION AND ENGINEERING DEPARTMENT

| PLANT OPERATION DIVISION
Lo . ' ‘
L

| FOR TRAINING PURPOSES ONLY
|

4

i

dopn

]
| es

| FEBRUARY 1955
loaded from: TCI Library - http://ww\/v.telzephocnecolﬁlkectoqus.|n§jfow-_,Sou_[ce: Connections Museum, Seattle, WA

o P e



&= TR RS =

i
i
i
|
i
4
3
I\j

gt F

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

PREFACE

‘This provisional training material covers the Panel System, Battery Cut-Off type. - without Zone Registration

This manual contains a series of typical circuit diagrams. These are drawn in the simplified style which is used in teaching the complex
‘Common 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, without zone registration, 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

t

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 nor

necessarily applicable for maintenance.
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ARMATURE FOR RELAYS FIC.

o —
CIRCLE INDICATES PIVOT POINT
NORMALLY CLOSEL CONTACTS.

o— ¥

NORMALLY OPEN CONTACTS
o—

f

CORE FOR RELAYS, MAGNETS, £7C.
4
I

REPEATING CO/L OR INDUCTION
CO/L WINDING. '

——

INOUCTIVE WINOING FOR RELAYS
ELECTROMAGNETS, £7C.

e

NONINDYCTIVE WINOING

_/\/.__

IVNER END FOR WINDING.
a1

JUMPER

LEADS FOR SHOWING DETANLS
OF ONE CIRCUIT ON ANOTHER
cIrRCcurt

TALKIVG

FUNDAMENTAL CIRCUIT

SEQUENCE SW ROTARY MAGNET
LEAD

SIGNALLING CONTRO

HIGHWAY CONNECTION

6. METHOD OF SHOW/ING

LEADS (A) CROSSED W/RES

(NO METALLIC CONNECTION)
(B)  JOINED WIRES ,
(CONNECTION BETWEEN WIRES)

' BATT
7. BATTERIES () 48 VOLT BATTERY

(POSITIVE SIDE GROUNDED)

i H I

(B) 24 VOLT BATTERY
(POSITIVE SIDE GROUNDED)

|||H| |
FIXED CAPACITOR
CIRCULAR PLATES LUUALLY
60 TO LOW VOLTAGE S/OE.

d. CAFPACI70R

9 CLUTCH MAGNETS

0. DIAL
(JIMPLE S¥MBol)

11 COMMYTATOR CONMMUTAIOR
SPRING, MULTIFPLE BRUSH
SERING MULT BANK TERM.

TTMALT BANK TERM,
COMMUTATOR
12. GRQUND —]I
13 INOUCTORS (A)  INDUCTION CorL

(B)  REPEATING CO/L
2 P

5

COMMUTATOR SPRINGS

MULT BRUTH SPRING
=

14 HAND - TYPE RECEIVER

=

(A) RELAY. WITH NON-INDUCTIVE
W/NOING.

I

(B) FELAY SHOWING SPECIFIC
OPERATING FEATURE

15 RELAYS

IR DENOTES SLOW RELEASE™

/6. RESISTOR AN~
NY8es, — SMALE SYMBOL
5 3
/7 ROTARY - % * s |
TYPE SELECTOR Jo ° 76 /
(o]
v oMo Quz % “ 1“
o / Og
° o, 2
. oo e %,

18 SEQUENCE TWITCH CLOSED IV POS /¢85 ONLY
-5 l/

/
ae2, ) Lo ~LE~— C/OSED CONTINUOUSLY IN.
887 |z 23 [ POS. 1 7085 INCLUSIVE
\ CLOSED INALL POS

CAMS ELECTRICALL Y CONNECTED
,,foﬁg/g IV POS. SPEC (A) CAMS ONLY)

:t": Illll.lHll —_J___—
/_ - \thw IVALL POS

CAMS FLECTRICALLY CONNECTED 70 (R) MAGNET

—

w—0

19 SWITCH - HOOK

20 TERMINAL (A) APPARATUS

(8) f[z?M/A/ACZ PUNCHING
2/ TONVE ALTERNATOR ©
-QD-
22 TRANSMITTER
DD SCHEMATIC CONVENTIONS
FUNOANMIENIAL GRCUITT

FUNDAMENTALS | R O, 2/
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THE WINOING AND SPRING DESIGNATION USED IN THE FUNDAMENAL CIRCUITS “ARE TAKEN FROM BELL SY.STEM PRACTICE SECTION A 804 007 SECTION A 448.002

A CONTACT SPRING 15 DESIGNATED THE SAME, WHETHER
THE APPARATUS IS VIEW FROM THE CONTACT S/DE OR
THE TERMINAL S/IDE

THE UPPER AND LOWER RELAY CONTACTS HAND WINDING
TERMINALS OF ALL RELAY'S ARE DESIGNATED T (T0P)
AND B"(BOTTOM) EXCEPT AS NOTED

(A)ALL ARMATURE TERMINALS THAT ARE NOT /N
ALIGNMENT WITH OTHER TERMINALS ARE
DES/GNATED 4"

(B) THE LETTERS L AND R INDICATE THE LEFT
AND RIGHT S/DE, FACING THE FRONT O°
CONTACT S51DE OF THE RELAY. FACING THE REAR
OR TERMINAL SIDE OF THE RELAY AN L~
TERMINAL WILL BE ON THE RIGHT AND AN
RTERMINAL WiILL BEON THE LEFT.

'35 £ TVPE @ELAVS

(A) THE CONTACT SPRINGS ARE NUMBERED LEFT
70 RIGHT FACING THE CONTACT S/10E OF THE
RELAY AND FROM RIGHT 7O LELT FACING 7THE
TERMINAL S/DE OF THE PELAY.

(B) WHERE A WINOING TEEM//VAL /S DE.S'/GNA TED
BY TWO LETTERS AS RT, RB, LT 08 LB"
/T 18 AN INDICATION THAT CONNECTION /S
7O BE MADE FROM THE ERONT OF THE RELAY
AS SHOWN IN THE FIGURE BELow

s
(5ECONDARY) [ /P,e/mkn’ RT LB

HO o
CONTACT N
S/IPE
- 5‘5 A’d /P,?/MAEY} /ffcowme y)

1 k8 LT

(C)  WHERE A WINDING TERMINAL IS DES/IGNATED BY A
NUMERAL AND TWO LETTERS AS SHOWN IN THE®
FIGURE BELOW, 17 /5 AN INDICATION THAT THE
CONNECTION IS TO BE MADE FROM THE REAR
OR TERMINAL SIDE OF THE RELAY, THE NUMERAL
/S THE SAME AS THAT OF THE CONTACT TERMINAL
SIDE OF THE BELAY ANO INDICATES THE POSITION
OF THE WINOING TERMINAL WITH RESPECT 70
THE CONTALT TERMINAL

FUNDAMENTAL CIRCUITS

rERMmiAL (B9 4T Z T J— A o¢
? 5 — O 4
S/OE 3 gRT -
o 2 4ks8
WINDING AND SPRING DESIGNATIONS E s 4y

45
O 2

R8

oM 000 -~002

PSHEETS, SHEET! | FUNDAMENTALS

(D) THE FIRST LETTER R OR L~ OF THE WINDING TERMINAL
DESIGNATION INDICATES ON WHICH SIDE OF THE RELAY
CORE LFRAME THE WINDING TERMINAL /S ASSEMBLED
FACING THE CONTACT S/DE OF THL RELAY. THE
LETTER L” INDICATES LEFT AND B~ E/IGHT

(E) WHEN THE NUMERAL FOLLOWS THE LETTERS, /T /5
ALWAYS 1 AND INDICATES EITHER THAT THE WINOING
TERMINAL /5 LOCATED AT THE EXTREME RIGHT END
POSITION IN 4 ROW OF TERMINALS LOOKING AT THE
TECMINAL SIDE OF THE RELAY OR THAT IT /5 LOCATED
IN A ROW OF WINDING TERMINALS ONLY SEF
FIGURE BELOW

tr‘fﬁf
— RE{

THESE RELAYS ARE ARRANGED WITH THREE ROWS
OF TERPMINALS. THE WINOING TERMINALS ARE
LOCATED IN THE MIDDLE ROW AND ARE NUMBERED
CONSECUTIVELY FROM RIGHT TO LEFT FACING THE
TERMINAL SIDE OF THE RELAY WITH A SUFFIA M TO
INDICATE THE MIDOLE ROW OF TERMINALS, THE
CONTRACT TERMINALS ARE LOCATED IN THE UPPER
ROW AND ARE NUMBERED CONSECU TIVELY FRPOM
PIGHT TO LEET FACING THE TERMINAL 510 OF
THE RELAY AND ARE NOT GIVEN ANY LETTER
DESIGNATION. THE ARMATURE TERMINAL WHICH

/S ELECTRICALLY CONMNECTED TO THE RELAY FRAME
/S DESIGNATED A SEE FIGURE BELOW

4 BTVPERELAYS

M
M ‘im /
TERMINAL lj .
A
A

SIDE

M

5 L TYPE RELAYS

THE WINDING AND CONTACT TERMINALS ARE NUMBERED
FOLLOWING. THE SCHEME FOR E TYPE RELAYVS. SEE
FIGURE BELOW

3 2RT 2 /

TERMINAL
ERMINA A ser
SIDE RAB/

LEB

/

158UE

DOATE |/2-3/5) &-&-55
8Y |NAS
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LATE | 2-12-85| 4-6-55

RM 200.002

NAS

ISUE
ar

6. 207 TYPE RELAYS
THE ARMATURE (FRAME TERMINAL)
15 INDICATED BY A" AND THE FRONT
CONTACT " OR MAKE CONTACT ‘BY 7"
SEE FIGURE BELOW,

/I_‘l | ;s —4 27

TERMINAL | ,
SIDE 3
A L

7 149 AND 178 TYPE RELAYS
THE CONTACT TERMINALS ARE NUMBERED
CONSECUTIVELY FROM RIGHT 7O LEFT
FACING THE TERMINAL SIDE OF THE RELAY
THE RELATIVE LOCATION OFTHE WINOINVG
TERMINALS AS VIEWED FROM THE TERMINAL

SIDE AS SHOWN BELOW.
3
TERMINAL — I\ ;44
SIDE L{:gz t—7
149 T PE , 7 [ 5
B
TERMINAL
JIDE
178 TYPE

8 208 TYPE RELAYS
THE FRONT CONTACT OR MAKE CONTACT
IS INDICATED BY 7" THE ARMATURE 5V A
AND THE BACK CONTACT OR BREAK CONIACT
BY 2 SEE FIGURE BELOW.

~N
N
~

R

TERMINAL v Y ng":\
NY///2 A O—‘—r(z) Y R
\ 0

SEQUENCE SWITCH SPRINGS

(A) THE & SPRINGS OF A SEQ.SW. CAM ARE
KNOWN AS LEFT OUTER, LEFT INVER,
RIGHT  OUTER, RIGHT INNER ACCORDING
TO THEIR POSTTION AS WEWED FROM THE
CAM SIDE. THE LEFT SIDE OF THE CAM
L[S THE SIDE NEAREST THE DRIVE OR R~
MAGNET AND THE SPRIMGS ON THAT JIDE
OF THE CAM ARE THE LEFT SPRINGS, THE
2 SPRINGS NEAREST THE CAM JPINOLE
ARE THE IWNER SPRINGS.

(B) THE SPRINGS FOR CAMS OTHER THAN

THE A~ CAM ARE NUMBERED AS FOLLOWS

/IS LEFT INNER AT
2 If LEFT OUTER 2 & %
3 IS RIGHT OUTER

£ /S RIGHT INNER , & % .

(C) THE A~ CAM HAS NO SPRINGS ON THE

LEFT SIDE. F/l
!/ /5 RIGHT IVNER j 2

2 IS RIGHT OUTER %
| /

(D) THE SEQ SW. SPRING TERMINAL NUMBERING

FROM REAR OF SWITCH FOR OTHER THAN
A~ CAMS.

SPRING 3 7 SPRING
SPRING 4 0 P 3 SPRING
SPRING 2 000 g2 e
SPRING 1 = 0 oA ! SPRING

(F) THE SEQ SW SPRING TERMINAL NUMBERING

FROM REAR FOR A~ CAMS

SPRIvG 2 —H
4

!/ SPRING

10. CLUTCH ANO TRIP MAGNET
TERMINAL DESIENATIONS

TRIP MAGNET — 7
UP DRIVE —= s |=—soww orIVE

1@ ~=COMMON

ONNECTION
/ THPE ik ¢ “

Il 200 TVPE SELECTORS

(A) FACING THE FRONT, OR ADJUSTING
ENVD, THE INTERRUPTER CONTACT
SPRINGS ARE NUMBERED FRONT
7 UP FROM FRONT 70 REAR.

(B) FACING THE FRONT END, THE WINDING
CONNECTIONS ARE NAMED, " INNER
ENDTHE TERMINAL AT THE FRONT
AND “OUTER END " THE TERMINAL AT
THE REAR.

WINDING ¢ J‘PR//VG‘
DESIENATIONS
FYNDAMIENTAL CIRCUITS

FNOAMENTALS | RM OOD.OO2 2 SHETS, SHEET 2
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JEQUENCE CHARTS(JSC)
L RELAY QR O7THER APFARATUS OFPERAT/IONS AND
RELEASES ONLY ARE SHOWWN.

2 VERTICAL PROCRESSION DOWNWARD SHOWS
RELATIVE TIME FPHASE OF RELAY OR O7HER
APPARATYS MOVEMENTS (OPERATION OR RELEASE)

3. COORDINATES ARE USED 7O LOCATE THE POSITION
OF APPARATUS ON SCU. THE HORIZONTAL

THE SYMBOLS AND DESISNATIONS USED IN THE SEQUENCE CHARTS FOR THE FUNDAMENIAL CIRCUIT “ARE TAKEN FROM BELL SYSTEM PRACTICES SECTION A 128 80/ AM)

SECTION 950 7070/ AND APPEAR BFLOwW

EXPLANATION

COORDINATE [T ALPHABETICALLY DESIGNVATLD
JTHE VERTICAL COORDINATE IS NUAERICALLY
DESIENATED STARTING WITH 10/ ON SHEET 1, 20/
ON JHELT 2, E7C. 7THUS O 304 MEANS VERTICAL

FOR THE APPARATUS.

ALPPARAT Y,

(A) ALL RELAYS FXCEPT
SLOW RELEASE

LINE 10/

102
(B) SLOW RPELEASE RELAYS

LINE 10/
02
b
N|S § 103
% (C) TIMED APPARATYS
~|% ‘%
" a UNE 101
"
NN
'3 5 Q 1074

03

5 OPFRATE SYMBOLS

6 RELEASE SYMBOLS

JEE 9 FOR EXAMPLE

COLUMNN D, SHEET 3, HOR/IZONTAL LINE 4.

¢ THE FOLLOW/ING TABLE SHOWIS, OV A LINE BASIS THE
OPERATE AND RELEASE TINES WHICH ARE UUED

OPERATE

7 LINE

EXAMPLE :

IMPULSER
5
4

/! LINE
EXAMPLE -

)
X o

2 LINES (MIN)
EXAMPLE:

i
P RR==E

EXAMPLE -
RA

EXAMALE -
KA

7 SEQUENCE CHART© ON OPERATIONAL SKETCHES
THE DESIGINATION OF ALL APFARATUS FOR WHICH THE OPEFATING
PATHS ARE SHOWN ON THE OF ARE INDICATED LARGER AND
HEAVIER THAN DESIGNATIONS JDENTTFYING OTHER AFPFPARATUS

RARELAY OR OTHER APPARATUS

7 OTHER EXAMPLE:  EXPLANATION — EXAMPLE EXAMPLE - EXPLANATION
AR s 405 THE#ES O A COMMUTATOR X Z F0 SWMOVES
_ - CONTACTS OF BRUSH MAKES CONTACT 70 FOSITION 2
THE DIAL OPEN WITH Q" A SEGMENT 77
o | o W | X P DRIVE
)E ges THE 4¢5 A COMMUTATOR "B:(’Uf/-/ ENERGCIZED.
CONTACTS OF BREAKS FROM O, A —+- UP DRIVE
THE DIAL CLOSE /4 JEGMENT. DE-ENERGIZED.
— 4 ! H ROTARY TYPE SELECTOR STEPS X | |
AND 175 BRUSHES ARE MAKING DOVWN DRIVE
H CONTACT WITH TERMINAL 1. ENERGIZED.
X 4" ROTARY TYPE SELECTOR X TRIP MAGNETT
, ENERGIZED. ENERGIZED.
8. CONNECTING LINES (A)  VERTICAL LINES ARE USED 7O LINK CAUSES WITH

RELEASE
/ LINE

EXAMPLE -
IMPULSER
LE5

S

2 LINES (MIV)

EXAMPLE :  EXPLANATION
)ﬁ L
SR 107 DENOTES
| o JLOW RELEASE

2LINES (MIN.)
EXPLANATION

1=

J— NO DEFINATE TIME
INDICATED.

BRUSH 3

RESETS

EXPLANATION g

COMES 70 FULLY OPERATED
CONDITION.

EXPLANATION

RA RELAY OR OTHER APPARATUS
COMES TO FULLY RELEASED
CONDITION.

EXAMPLE :

E7

©)

©

)

LINE 102X oy

XIZP

EFFECTS ON JUCCEEOING LINES AS -

EXAMPLE - EXFPLANATION
LINE 1O/ ya KA RELAY HAS OPERATED ON LINE 102
AS A RESULT OF RELAY 1" RELEASING ON
102 RA LINE 107.
HORIZONTAL AND VECTICAL LINE COMBINANATIONS ARE USED AS
FOLLOWS:
EXAMPLE - EXPLANATION

+ CONNECTION BETWEEN LINVES.
HORIZONTAL LINES ARE UED 7O COVNECT MULTIPLE CAUSES
PRODUCING A COMMON EFFECT OR TO COMNECT MULTIPLE
EFFECTS PRODUCED BY THE JAME CAUSE AS:
EXAMPLE : EXPLANATION
LINE 10/ ‘ T L THE UP DRIVE HAS RELEASED AND THE SEQ.SW
//AJ‘ ADVANCED 70O POSITION 7" ON LINE 102

1 KB 154 ResurT OF THE 1+ RELAY RELEASING
ON LINE 107,

APPARATUS FUNCTIONAL OPTIONS ARE SHOWN BY A BREAK IV THE
HORIZONTAL AND VERTICAL CONNECTING [INES.
EXAMPLE - EXPLANATION
LINE 101y, 5 TT S THELANDITPRELAYS ON UNE 102 HAVE
OPERATED AS A RESULT OF FITHER THE
X7 2 i1 4y RELEASING ON LINE 101 OR THE S£0
SW ADVANCING 70 POSITION 5 ON LINE 10V,

/02

THE CIRCULT MOST. FREQUENTLY USEL IV A PARTICULAR SEQUENCE CHART /8 IDENTIFIED By AN
ASTERISK OPPOSITE 175 NAME IN THE LIST OF CIRCUITS ABOVE THE TITLE BLOCK. NO CIRCU/ITS
ABREVIATIONS ARE SHOWWN ON THE SEQUENCE CHART NEXT TO RELAYS ASSOCIATED WITH THIS CIRCULT.
THE CIRCUITS IN WHICH A[l OTHER RELAYS APPEAR ARE SHOWN IN BRACKETS ADJACENT 70 THE
RELAY DESIGNATIONS ON THE SEQUENCE CHART.

—— ¢ (5£2)

% SENDER FUNDAMENTAL CIRCUIT
SELECTOR FUNDAMENTAL CIRCUIT

J'EOUE/VCE CHARTS
F(/DAM[/VfAé CIRCUITS

FUNDAMENTALS

RM ©00.003
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THE SYMBOLS AND DESIGNATIONS USED IN THE OPERATIONAL SKETCHES FOR THE FUNDAMENTAL CIRCUITS ™ ARE TAKEN FROM BELL SYSTEM PRACTICES SECTION A /28 GO, SECTION
950 7010/ ANO SECTION A 804 002 AND AFPPEAR BELOW

L

OPERATIONAL SKETCHES (05) 4 BREAK (D) SYMBOL ©s5) S {M&OL MEANING
THE SYMBOLS AND COVENTIONS USED ARE THE CONTACTS {3 @) 2 CONTACTS ARE CLOSED WHEN RELAY
SAME AS THOSE USED ON STANDARD CIRCUIT — 7z 15 UNOPERATED.
SCHEMATIC DRAWINGS (SD-) WITH THE FOLLOWING CONTACTS ARE OPEN WHEN RELAY
EXCEPTIONS. . IS OPERATED.
L A SYMBOL MAY BE TURNED INANY DIRECTION L RELAY MAS TOP AND BOTTOM SPRING
WITHOUT AFFECTING 1TS MEANING. % ——}———,5 > e URS
SYmBoL MEANING (50) smgoL (05) SYMBoL MEANING
J
o SRINCE o | o 3 SPRING !f:l CONTACTS ARE CLOSED WHEN RELAY 15
— | -— SPRING | —= | =— & SPRING 7Tz YNOLPERATED
A : CONTACTS ARE OPEN WHEN RELAY I OPERATED.
(F) RELAY HAS ONLY 1 AND 2 SPRING CONTACTS
7 SOPING 5 TRANSFER @0) symBoL (0S5) S¥YMBOL MEANING
¥ ‘ SPRING 3 L l' ‘ CONTACTS THE SINGLE NUMBER /5 SHOWN FOR THE
—.@ L ¢ FIKED SPRING.
i seeimvs2 VY T serine 53 NO DOT 15 SHOWN AT THE JUNCTION
POINT.
: l . THE RELAY DESIGNATION /5 AT THE
T — SPRING £ _o e ! SPRING 2 f JUNCTION POINT.
—_ | -— SPRING 3 —=|=— 2 SPRING © I3
H SPRING { H 2SPRING 6. OTHER D) SYMBOL (085) SYMBOL MEANING
@-— CONTACTS (SWITCH-HOOK) NO DOT 15 SHOWN AT THE JUNCTION POINT
T sernic® VY 3 5o 3o swircH THE APPARATUS DESIGNATION 1S AT THE
—— ¥ JYNCTION POINT
2. BATTERY (50) SYMBOL ©5) SYMBOL ~— MEANING —f ) f ZEACZ/CY;ZC 7 JEQUENCE /5 COVERED
o NEGATIVE SIDE OF 7 ROTARY JYPE (S0)S. WMBOL 05 S YMBOL MEAN/NG
= "y 28 VOLT POSITIVE SWITCH OR SELECTOR THE ARROW 15 THE ROTAR BRUSH -
— GROUNDED BATTERY (SIMPLE SYMBOL) HIS THE ROTARY SELECTOR-
I °8p 2" IS THE ARC OF THE ROTARY SELECTOR
p— £, THE CIRCLE 1S THE TERMINAL ANOD 7~
- 5 80 722 0. INOICATES THE TERMINAL VUMBER.
. :
(5D) SYMBoL (05) SYMBOL MEAN ING ARRE
20
— NEGATIVE SIDE OF Lo ¥
— -24 24 VOLT POSITIVE
T CROUNDED BATTERY. 8 SEQUENCE — (50) SYMBOL (05) SYMBO! - MEANING
— / SWITCH CAMS y 7 THE A" CAM BRUSH 27 15 SHOWN IV THE DS "
[f-3456-6 e SYMBOL WHEN IT MAKES WITH THE CAM
3 MAKE CONTACTT (SD) SYMBOL ~ (05) SYMBOL MEANING = nt =R |- —# [0 ADVANCE THE SEQ SW. OUT OF A PASS
(L) , - '1ZH| l | }] (4) - BY POSITION.
, CONTACTS ARE LLALED
= 7 WHEN RELAY 1S OPERATED. =
t CONTACTS ARE QPEN
WHEN RELAY 15 UNOPERATED. 9 THIS INDICATES COMPLETE OR PORTION OF
4 v RELAY HAS TOP AND OTHER CIRCUIT IN ORDER 70 MAKE CIRCYIT
1 X BOTTOM SPRING PILE -UPS, PATH COMPLETE AND 7O GIVE A GENERAL
_ UNDERSTANDING OF THE CIRCUITS.
((503) SYMBOL (05) SYMBOL MEANING
2 ) CONTACTS ARE CLOSED
WHEN RELAY 15 OPERAT: ~
0 N EN RELAY IS DPLRATED 10 RELAY RELAY WINDINGS ARE NOT SHOWN.
YRAY; CONTACTS ARE OPLA S IDINGS _ ,
— WHEN RELAY 15 YUNOPERATED. ' :
: WHEN RELAY I Qg oAz OPERATIONAL SKETCHES
TORING CONTACTS. FUNDAMENTAL C/RCUITS
FUNDAMENTALS |RM ORD.O2F 1 SHEET, SHEET 1
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A a c P) £ £ G H J K L m e Q 4 S s U % w X
o0 SUB. REMOVES RECEIVER FROM SWiITCH HOOK o
/02 ._;‘L(_ < % CONTINUED FROM € /34 102
103 Kes X Q306N eeyerrive 03
4 :I: L NOTE/ 4 - s7P 1 4 PYULSE
104 - : BRUSH SEL. S/ OF
P e X R4 X Y O X 80 I A7) 3¢5€)
/05 ' /08
| (o} /7’0./6/‘ T LNOTEZ * jzp X E 3 3 Z (55‘)
106 ' 106
— L @@ - ) X &+ X SNo7TES Y 3(5£L)
/07 iE . COUNTING 525 O 20 " }( (L) 107
708 D/AL , . H RELAYS [T=:7) L /08
CPRSEY  — * NOTE 4
708 HOI6T X ¢ 08
/o “ /10
A 1
f— 2 T ¢ WNOTE/
DAL 7 17/
"/ I
74 OIAL £ H PUSE!l T X RA * 2
—t
/3 Puses| T X TOT X ¢ wmorE2 X Gz 3
H DIGI ﬂ L I T é /
/14 1 I:lizﬁ’ 3 — /é
/"s SR ~o7E 2 r £ /15
. —y DIAL )k r
116 C PULSE2 :: 1/6
4 @4/ roer | %, s
"7
X [R]2 L pras rowe sug ser i 1 2
x SR ] L 179
4 ’ O/4é T
\ [ <] SEL —
120 r3 2 ¢ ) PULSES —r— * 120
(sc) TOoNEIT |
~ 4 L
’2/ - /2/
— - 2 3
22 ¥ (A 10 Gy T 122
REVERTIVE T < /7
/23 — 014l T 3
+ I7F f— ! PULSE =787 Z ] I— X '
e 3 BRUSH SEL. — G723 124
X —1 B 10 (se) 7o/GIT X
/25 7 < - 4 r /25
26 £ 2 Y ‘ _— ¢4 /26
¢ A/ (e —
27 1 : - / REVERTIVE 0/4¢ 4 - /27
/28 T 2 ;ﬁffﬁ 51 PULSES| = X 128
x 2 T @37 ey : roer | X, 9
/29 /2
130 1 . /30
13/ X 7/ _*_ 212 (s REVERT/IVE CONTINUED AT 8 203 13/
4 s7P -4 3 AUSE SELECTOR SEQ SW. SENDER SEQ SH.
/32 ] BRUSH SEL. /. AWAITING SENDER /. NORMAL /32
X :F Cal 2z sz 2. BRUSH SELECTION 2. BRUSH SELECTION
/33 ¥ s7P 1 3. AWAITING SENDER 3. Pass 8y /33
174 ] 5 T 4 TENS SELECTIOV 4 TENS SELECTION /34
3
135 CONTNUEDAT U /03 NOTE N NOTES ) "
J. THE RLS 15 A SLOW RELEASE RELAY ANO STAYS OPERATED 3. THE STRELAY OPERATES IF THE TENS DIGIT IS NOT
73 QUf NCE CHART DURING O1ALING WHEN THE L RELAY 15 RELEASED O/ALED -
OR 2 THE RAIS A SLOW RELEASE RELAY AND STAYS OPERATED WHEN THE % THE MO 3 TRIP FINGER ENGAGES THE NO. 3
SENDER CCTI” LTREL 15 OPERATEO DURING THE DIALING OF 4 OIGIT BUT RELEASES MULTIPLE BRYSHES TRIP LEVER.
. £ ~ N BETWEEN THE DIALING OF O/G/TS
SC. O00.00/ 4sneers sHEET I | FUNDAMENTALS |5 # v & ‘ M ~ 0 o o R s r v y W x

LES.

SC.000.00/

/

2-8-5514-7-55

ALA.S.

ISSUE

OA7E

.8Y
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JC. G00.00/

2/ A B ¢ D £ F é # J K ¢ py N a 3 Q 3 7 Y, v w X 20
202 CONTINUED FROM P 129 CONTINUED FROM B 238 202
P =L r Y @ REVERTIVE 203
20 pyuses — j( —— J7P — 7 PULSE 204
206 R — 6 X &5 — ¢ ) 206
207 T % [ au X 6 X o NOTE 2 X sy L JEL 207
208 1 A2 e P 1 St 208
209 -+ S y _MOTES X [R]3¢a) 209
210 S7P X ¢ Y 2/0
2/ 6 X 4 (SEL) s —_ 7 ) 24/
22 X (5£) = X _#4 X 22
23 :L: X BRusH 3 TRIPS SEL. v oelr X ¢ X 2/3
w4 [Z]0 (L) 1 1 y 22
X ¢ | REVERTIVE e
215 -t J']:/’ — » PULSE /AL — [/ v 215
2/6 X ¢ — [Elo @) TENS SEL. pursE2 | — X 246
27 57P L vosr % 27
5 T < | =
28 X s REVERTIVE —= (722 2 218
2/9 — S7P i 2 PULSE 1 / 29
5 T TENS SEL. DIAL U
220 X — / GEL) PULSE 3 —7‘: X 220
U DIGIT ”
22/ §TP L ( 221
4 I Y_
i 2 X 2 (J£L) REVERTIVE — L w3 222
: 23 —+ 1 3 PULIE- -+ 223
NN ’ \Zp T TENS SEL. OIAL £ v
i 224 X —+ 2 (SEL) PULSE #| —= X 224
N} E}: 2| (= i 7P 1 v DI6I7 X 225
D1 3 I | %
o = | X 3 O£) REVERTIVE — iy «
R
227 - 1 ¢4 [ 7
Sk 77 = ) e, om [ E u ”
= 228 X —+- (&1 3 Ce)) PLSES | —= X 228
229 )*k STP 1 Y 06T x 229
L
p— U
230 2 " ¢ (S£L —— 1 Gzas 230
X (S£2) CEVERTIVE CONTINUED = AT B30/
/ — JELECTOR SEQIW SENDER SEQ SW
232 X 2 —+ E¢@a) TEMS SEL. 2 TENS JELECTION ¢ TENS SELECTION 232
293 5 AWAITING SENDER 5 PASS BY 33
i fr P p— 6 UNITS SELECTION
234 5 GEL) - . vores 25¢
225 X REVERTIVE I IF THE TENSDIGIT IS DIALED THE STPAND T RELAYS o
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1 RELAY OR OTHER APPARATUS OPERATIONS AND RELEASES OA/LY
ARE SHoOWA/.

ZYERTICAL PROGRESSION DPOWNWARD SHOWS THE TIME PHASE OF
RELAY MOVEMENTS (OPERATIONS OR RELEASE-S)

3 OPERATE SHMBOLS:
INDICATES A RELAY COMES TO FULLY OPERAT ED
' CONDITION AT THIS POINT. FOR POLARIZED RELAYS,
(A * A THE ARMATURE HAS MOVED TO FROMNT OR LEF7
CONTACT,
® da@ INDICATES INTERRUPTER CHG HAS CLOSED TS
CHE  BACK CONTACT: :
© * IEQ INDICATES LINK SEQUENCE SWITCH HAS AD-
WK VANCED TO POS/TIOAL 2.
s INDICATES LINK SENPER SELECTOR URP-PRIVE
(=) LRIS, MAGA/ET 7S  OPERATER
4 RELEASE SYMBOLS!:

INDICATES B REIAY COMES TO FULLY RELEASE D
CONDITION AT THIS POINT. FOR FOLARIZEL RE -

A~ Je LAYS, THE ARMATLRE HAS MOVEL 70 BACK OR
RIGHT COANTACT,
") INDICATES JNTERRUPTER DISC HAS OPENE L
(=) B o15C 7S FROAN/ 7T COAyTACT.

() L .&D) INDICATES LINK CIRCOIT LISTRICT SELECTOR
K P-DRIVE MAGNET 15 RELEASED.

L. SYMBOL MNOTATIOAL !

s JAVD/ICAT ES ONE OR MORE OF THE RELAYS
a * S°  DES/GNATED SSATO SSk HAVE OPERATED,

) * -5 MNPICATES ALL OF THE RELAVS PESIGNATEDL
C A Al TOAS HAVE OPERATED. |
INOICATES BOTH GA AAMD -SW RELAYS HAVE
© * GASW  ~DreATED FROM 7THE SAME CAUSE.
) * s INDICATES THAT EITHER ONE OF THE RE-
@ S AYS HAS OPERATED.

G. CORN/ECTIINSG LINES .
C(A) /b/E/QT'/CACZ';_ TINES ARE USED TO LINIK CAUSES WITH

EFFECTS O SUCCLELELPING LINES AS!

(NvEL X L JNDICA TES THAT THE Lf RELAY ON LINE 2
HAS OPERATED AS A RESULT OF L LELAYV

- .
LINED L/ QP&QAT/NQ ONS LINE /.

(B) HORIZOMNTAL OR OBLIRUE LINES ARE USED 70 CONMNECT
MULTIPLE CAVSES SO AS TO /MNDICATE THEIR COMMON
EFFECT OR 70 COAMIECT MULTIPLE EFFECTS 70 /ND-
ICATE THEIR CONMAMOA CAUSE AS:

LINEL XA B NDICATES THAT THE C RELAY HAS OPERATED ON
: LINE 2 AS A RESULT OF BOTH A AND B OPERA-
TIOA! ON LINE 1. NEITHER A4 NOR B OPERATION A-

LNEZ X C LONE |5 SUFFICIENT TO OPERATE C RELAY.

P"}”@‘M *B, j(c

LINEZ o

7 ARROWHEALDS:
ARROWMHEAPS ARE USED 7O SHOW THE PREC/ISE MEAN-
ING 7O BE ATTACHE D 7O THE COAMNECTTING LINE.
(A) |F ARROWHEAD 15 ON A HORIZONTAL LINE ANP IS
LOCATED BETWEEN TWO VERTICAL LINES, IT GIVES
THE HORIZONTAL LINE LPIRECTION, AV SOFAR AS CAUSE
TO EFFECT /5 CONCERNED. FOR EXAMFLE:

* cLA *” INDICATES Z AND SW WILL NOT OPERATE
>— CNTIL BoVH THE LFAND CLA HAVE OFPERATED
FLA =z W BUT THE FLA WILL OPERATE INOEPLPENLENTLY
OF THE LF ‘
(B)IF ARROWHEALD /S O A HORIZONTAL AOJSOINING
A VERTICAL LINE THE EFFECT OF THE ARROWHEAPD

IS LIMITED TO 7HE OPERAT/IOAN/ SHOWN OIRECTLY
BELOW: FOR EXAMPLE: 4

*C’M LF INDICATES SW /5 OPERATING FROAM LF OMLY;
THE Z FROANM THE LF AND LA AND THE
*FLA z ;{(5/4/ FLA FROM THE CLA OALY.

INDICATES THAT THE D RELAY HAS OPERATEDON
LINE 2 AS A RESULT OF EITHER A, 8, OR < RELAY
OPERATION ON LINE 1.
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