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SWITCHING SYSTEM NO. 300

SEQUENCE CHARTS AND OPERATIONAL SKETCHES

LAND LINE OPERATION

1.00 INTRODUCTION

1.01 This section covers a portion of land

line operation of Switching System
No. 300, using sequence charts and opera-
tional sketches. It also contains a descrip-
tion of the symbols used in the charts and
sketches. Issue 2 was prepared for limited
use at a plant training school,

1,02 Index of sequence charts and opera-

tional sketches follows,

1.03 Due to extensive changes marginal
arrows have been omitted.
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2.00 GENERAL

2.01 Major circuits used in Switching

System No. 300 have been reduced
to simplified sequence charts and opera-
tional sketches. The sequence charts
cover the order of operation of relays,
keys, and other devices comprising this
equipment. The operational sketches are
compiled from cable diagrams and schem-
atic drawings and use detached-type con-
tact symbols.

2.02 A sequence chart serves as a
guide to understanding the circuit
as a whole and as a key to the order of
events in the operation of the circuit,
although the chart may not show all the
related operations taking place. It
supplements but does not replace the

written circuit description and the
schematic drawing. Distinctive symbols,

representing the operation and release

of each relay or other device, are arranged
on the chart in order of operation from

the top downward and are connected by
appropriate lines to show the inter-
dependence of the successive opera-

tions.

2.03 An operational sketch is a circuit

diagram representing a portion of
a switching system in simplified form,
completely disregarding boundaries of
conventional schematic drawings. Use
is made of the detached-type contact
symbols, and operating paths of all
relays and other apparatus are shown
from battery to ground.

2.04 The following are some of the
symbols used in the preparation

of the sequence charts and operational

sketches contained in this section.
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SEQUENCE CHART SYMBOLS

Simple sequential cause and effect rela-
tion: Relay A operates and causes the
operation of relay B which, in turn,
causes the operation of relay C. Relay C
then releases relay D. - -

Multiple effects from a single cause:
Relay A operates and causes the opera-
tion of both relays B and C and release of
relay D. - -

Multiple causes for a single effect: Both
relays A and B must operate before
relay C operates.

Multiple causes with multiple effects:
Both relays A and B must operate before
either relay C or D can operate. The
arrow is used to indicate one-way action.
Relay E operates from relay B.
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of either relay A or
B will cause opera-
tion of relay C.

A relay operates and then releases under
control of other relays or apparatus.

OPERATIONAL SKETCH SYMBOLS

Relay core and winding.

Relay or other apparatus contact operated.

Relay or other apparatus contact unoper-
ated (released).

Make contact of a wire-spring relay.
Number indicates fixed spring of the
number 2 set of contacts., Circuit open
when relay is unoperated; closed when
relay is operated.

Break contacts of a wire-spring relay.
Circuit closed when relay is unoperated;
opened when relay is operated.

Make or break relay or other apparatus
contacts other than a wire-spring relay.

Battery: Negative side of 48-volt positive-
grounded battery. The letter designates
the fuse through which battery is fed to

the apparatus.

Ground: Letter designates ground bus to
which the lead is connected.
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e , A T 8 Jack ¢ A SD-65309- 01, ISSUE 4ARATT
aTT TEL setl 48y o ol LINE AMD POSITION GONNESTOR CIRCUIT S$D-69310-01, ISSUE 3A [AC
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SEQUENCE CHART
LINE AND POSITION CONNECTOR GIRCUIT
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IF PREVIOUS CALL
HANDLED BY

"8" CONTROLLER ~a
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SEE FI6.2 FOR DIRECT ACCESS CALL

SEE Fi16.3 FOR INDIRECT ACCESS CALL

SEE FIG.7 FOR PRIMARY OR SECONDARY
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BO; B8O i 8 -2 sTe 8] 127\ =B =8B ~48YV,
6TB P TO ASSOCIATED
] STB | sp RELAY
12
D TA FA RA cA E 78 FB RB c8
s 4] z({k B JJfK 4lg 2
Vi I
A 4 /\ 1 8i
= L AAA—d CA
P 8 EA Jack COMMON TO ALL { |
AC | \Y PA : cB
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g DHMAG LHMmAG rsT IST IST PREF A TOA FA GA RA A7 D
o} | | HN | il . cp. [ \ Av4 | AN J—4SV
6l4 6le 3 ] AT 71 ANEANE! ]
PBLasT PBINTER PBIST PREF H
\/PREF__|PREF | cPB
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5 L LS A € | DRAWINGS USED
sM_ :
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Fig. 2 - Line Position Connector -
Controller Operation -
Direct Access (DA) to a Tie
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NDIRECT ACCE B
% INDIRE A S8 CONTROL CIRCUIT % b c LINE AND POSITION CONNECTOR CIRCUIT DRAWINGS USED
] SD-69308-0l, ISSUE 4A (LPC)
$ P\(/: RL X 7 | VAR oc SD-€9310-0!, ISSUE 3A (1AC)
=% - X |- >t SD-69311-01, ISSUE 3A (RC)
NCA Ec . 9 cT SD-69322-01, ISSUE 3A (SUP)
L N V) | LH PA PA :
: LH PA
] 70 - T INTER 1ST
3 § X o T ol A N % B IST MAG IST MAG S0 cP LAt PREF PREF HA RA  TA D
| Ty LY ! 23/5 -43vl f / X V2 HM Vi HMA | | M | I-—48V
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a o ' (5N ! % L
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re X RL pc | IF DIAL LINE — % T e UhsT LR AND O { I
AL 2.74 MEG ‘T -4avl-—-l:|l— % Y 6 DH, . 3 12 $D PB
-48Vv| 7 8 L IST M ) S0 IST PREF RB. 7B E
T x TA -a8v ll 1 207\\L ne Xl e l I lI ' sjl J\] = II_“v
NOTE ¢ - 7T
IST MAG =8 INTER LAST HB
- £c pC DH PREF PREF
V; | -V P8 P8 SHUNT PATH FOR SD RELAY
107\ 5 A
— S 3 - /—
RL JAGK Lo A LAST v
| 4 S oK IF DH M:GNELSD B $D  ¢7 cP B
- 1 TO LAST cT ARE PROVIDI K
R Tio sla [ENF] X5 tRetav so | sT o A -4ev|——'vvv — s+ . !
NOTE 2 ﬂ s M N s500
CR 6 BV | INTER 2 0 Lep F
VARI L« pc V2 .S P 13 5 5 5 5 5 5
> Jo INTER =
— B ST ¢ RELAYS T/ see e por BN_2l el sl 6l 4] 6l ( 4] 6le ¢l 6 416l nsr Y st Io) sD
f g _+- CP RELAY PATH ST TINTER  [LAST Tist Tinter Ty
~48Y NOTE | [ v 8 LH LH LH [ DH DH
X 4
THROUGH OTHER —— J SD- Ig“CP
pC PC RELAYS ASSOC (=== g
‘ n WITH SAME POS EE_ B IF DH MAGNETS ARE  / I
: VA NOT PROVIDED =
| G ce CT B -]
0 VA AV n !kwm sT SO
. €c -2 Y 1z ! A 2 v/ STA
. EC, PC £c VAR KA Ao Te
_g: n_ N Bl YA
g —u 6 | Ny [ VAN ST sD TO FiG. |
| Ax/ 1 ZN oTE | . B S LS mas -+ ] sTB
VAY ul s COF ) Nz Te
U
s mac ¢ KP KS B
A N ] slr sl .
pa—| = -
10 i 11— | 48V
———— SUPERVISOR POSITION CKT so s c
S g | - AV It
o’ T e v co 48V 2/\ "
O = —— - = EVAY E J\
: ] DS
BO | SR S0 MAG IF DS MAGNETS
A\:/L JAlCK A i 2 /\( ~48V Y ARE PROVIDED
Ne 7ls —n -
c LR Lo KE KIT
\V4 AV
Y] 48y > AL
KT
YAYE e Lo Lo s A %5
K A/\m‘il' KIT KA cP B OR R
— Is
Vs AL LR ¢ LMULTlPLE IE) /N8 AN "
TO OTHER
£ noter— A S RELAYS GISOSI S0 ¢
A ON SAME ? ¥ el
LC FRAME 3 51 N23
HB FB
A AL P
T % AL 7o ALARM CKT
BO N
JACK NOTE 1:MULTIPLE TO OTHER PC RELAYS ASSOCIATED FB  6S
A WITH SAME 1AC CIRCUIT. 5 [ 0s2 30 ¢
— I NOTE 2:MULTIPLE TO OTHER G RELAYS ASSOCIATED . 71 X —{l
WITH SAME IAC CONTROL CIRCUIT. 24

Fig. 3 - Indirect Access (IA) Call
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SEQUENCE CHART REGISTER COMNECTOR CIRCUIT % INDIRECT ACCESS CONTROL CIRCUIT %
LINE AND POSITION | INDIRECY ACCESS st - pe
CONNECTOR CIRCUIT )'(cp CONTROL CIRCUIT 1 s % BL
! ol » |
FROM FIG.1 N(I:A Nl EC %
f . Is % %
BUSY OUT z
sb c Vi % |
) | | %
BO yack €2 . %
PB (PC ANTS | X N KT |
c3 NCA |
e . . ) BO or ALM | % | ’
TO RL LAMP _ PC ]
MAG —‘ _ FIG. 4 s Laup 48V AV o RJ" Y
s \_ 71 -3 g
cT —T EU IF OPERATED :_L A
NOTE |
RA EARLY RELEASE CLEAR e
ATTENDANT OPERAAFTE: IAc FUNCTION ?}' ~a /\(
ANY OTHER KEY AFTE L
CP —-FA CIRCUIT HAS BEEN SEIZED | LETYAY 3
. ! or EY X Okt veL ok A e
RESEIZURE OF LPC 4 % ANY OTHER K {1 TO LAST
AND RELEASE OF . | |\AT ATT POS ! ' X5 ¢ ReLay
copueh TR s zf necieTen
A ACCESS CALL —t-CA —1—RA % —-PC (RL CONNECTOR °T£'(E_R, RELAve e IN1S'ER
| | 2 :
L ST RELEASE It Et} TO T T2 L B IR
GA — GTA (N —1-X OF ALL M~ — —— — | st
1 (RC) r | RELAYS 2 2 2 2 . —
Ir PREVIOUS  FRoM FI6.4 OPERATED | | S e
CALL HANDLED S ] —1-T4 -48v .
BY "A" IF PREVIOUS CALL RL - EC IN RC CKT 2 % X
CONTROLLER SD  HanDLED BY “B" CONTROLLER . lé'“é’éi‘i'y‘ so;gggc Sy g 2
/ —X - é—r_n § PC WITH SAME POS ‘l:G
AC PB cT XPa AC TIME OUT 6 L Il Vi
| * y T) sT st U— e
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MAG SEE FiG. | 'READY LAMP IN | | ——
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L G L } 5 vr STEADY L ghen NORMAL AC3 u s 1 t !
AC GTA A | | TUBE b | 1) RELAYS 24 {‘, ; NOTE | 4
. | RC EC AT s
CcP J i T |
_IF RADIO L——y 4/
COMBINER OPERATION —, Y pp LD § EC kN ALARM ‘-;__ RC NG RJL \)i l La
| SIGNAL ) \7 X in
| (RL *AL CIRCUIT T . VAV Y o
____[_ | 1 N NON- Lc!)__gmg('; ggo 3'L
; -4evl—————| }-— VALID R Bl, B2,
DS LS . BO or ALM l CODES AND B3 RELAYS L
—o MAG NC(RC) X RC(RC) K MAG sD f X pC LAMP VISUAL c3 E(-) R
' — AND AUDIBLE v
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A e oER . RELEASES  _| ¢z et L VALID CODES c(-)
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- | . CONNEGTING TO cl - | ; BO
— . u?re JI'A'; o ~RL R LeaD IN Ro N Al REL AY v A AL ARE AL JACK A
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Bl B2 L_ 1 c3 i = N No
P X | s 25 s c2 7 | A RL EC PC ¢
RA . v i RG \/ AL LR ¢ MULTIPLE
- AL A2 A3 —Ti)2/s rYA : -asv——]— TYAS X5 " TooTHeR
: F c3 2 T4 L £ 7 notei—— 1/ 5 x— S RELAYS
cP —Fa | 1y e | e i 3 ‘ N T A ON SAME
IF NO OTHER | 22/ RG & 8 v " LC FRAME
PARELAY —+-Pa | READY Al T2 . BOOR ALM ar
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™~ L en fra ~RL Lo 175 LAMP I X AL o 10 ALARM CKT
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T 1 L
R | !
| | I |
A
v ! ! ! I'
N 1 lo/\j I;l T
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|
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T o/ T A I
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T T I I

CONNECT AS SHOWN IN
TABLE A, SD-693!1-0l.
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NOT&S x
! a T4 Y12 'YTI TO
D D_ﬂl 22 ST NC
12 M |
B cl Al 48V
D p3-D8 D9 | D BI % . 1 —
2N !
Al Ne
v
S . X—-a8v xS
TO TI T2 T4 T7 €2 a2
Y Lo TN 1 say
T ool 2-piait I3 13 1z Iz I3 1 YA
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i
| c2
N2 NS, 5 S
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/N
c2 _
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\/ Ih 12
23’% A IND ACCESS CONT CKT
T7 T4 T2 T1 TO 2 _———“l“‘ev
I \
2l 2l 2l ol y TT O, T4 T2 | TL |
Ly Ly L L | !,
IND ACCESS VAW ™ T4 | Ta 15 I I
CONT CKT | | I | I |
———= | i I | | |
| H | | |
I | | i | |
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| I W D U S M |
3'4-5 : Is | Ts | g I Te | |
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c99 I ! l l ! |
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I i i | l I
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- \
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v \
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v Vi
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. v
PYA 7
6 A %
7 8/
7 X X
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. v
g/ io
9 X t X
10/ IT11T TS
10 THRU INTERMEDIATE
03 lo4 los loe Io7 los {pe c3 ok
TO D3-D8 RELAYS E99
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Y 4
2-DIGIT CODE J

COF

EXa

O-mm

DRAWINGS USED

ISSUE 4A (LPC)
ISSUE 4AR (ATT)

SD—-69310—~0l, ISSUE 3A (lAC)

ISSUE 3A (RC)

-—— EI®
EI9

il

| a8y

|

Fig. 4 - Register Connector Circuit
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SEQUENCE CHART

REGISTER COMNECTOR CIRCUIT

ATT PB DIAL
FIRST DIGIT
RT
RELEASE
PB DIAL Al
Cl
—— RT T 2/5
ATT PB DIAL
SECOND D!GIT
D (=)
B2 2/5 — ¢
RT
A2 ——T 2/5
X c2
RELEASE
PB DIAL
T 2s5
RT
2-DIGIT CODE
3-DiGIT
CODE
ATT PB DIAL
THIRD DIGIT E
B3 2/5 —1— C2 D (-}
RT
3-DIGIT A3 T s
CODE
-C3
RELEASE
PB DIAL
T 2/5
-1 RT
L
ST
v

TO LINE AND POSITION
CONNECTOR CIRCUIT,CENTRAL

COMBINER,OR ATT DIAL COMBINER

Bl 2/5

ATT TEL CKT
PUSH- 1AGC
BUTTON
DIAL
START
i e & LN
END K O — ~O— A 3| _4__/\
END cL I ‘ 4
AV4 _ 1 \ N
CLEAR A : O-—-0— PYAY 5] AN
J/ 2% Y |
! N - 1o/N 71
2 5 6 . | T
2 \/ N v
ABG A N ol |
3 M ° 7\ |
DEF N o= YA m
. V.
GHI N
5 v
JKL N
6 6
MNO A
7 v
PRS AN
e V.
Tuv N
S
9 \,
wXY N
[¢]
o] \/ >
OPERATOR AN
@ Al A2
¥% ¥ J,-4ev
18 e &1 a3
Al A2 A3
r_[‘[ B— —Ef T7 T4 T2 T! TO
Al } A2 ll A3 1
[ 6 6
RT
2
RT
NC
—4avf—+—— 1314 |15
4]




1SS 3, SECTION 480-710-400

0
1
TO PUSH-BUTTON 2
DIAL VIA REGISTER STEERING CIRCUIT
SENDER LINK CIRCUIT | 4 8 RELAYS: DI, D2,D3,D4,D5,06,07, RT -
7
SS1 AND
IST 20D [3RD  [4TH  [sTW {e&TH |7TH |BTH TWO-"ONE SELECTOR TT TO REGISTER
cODE |cobe |cope |cope |cope |cobe |cope [copE RELAYS SENDER
2 RELAYS:TTS,SSi LINK CIRCUIT
RESET
CLEAR CIRCUIT
3 RELAYS:CL,CLL,CLT
1 GAS TUBE:TI CLEAR STORAGE CIRCUIT
1 TIMING CAP: ¢ 8 RELAYS: AR-, BR-, CR~, DR-, ER-,FR-,GR~, HR-4
2 TIMING RES:D,E RESET
IsT f2np 3mp  |eTH  |sTH  [eTH |7TH |eTH
CODE |coDE [cCODE |cobe |cope [cope {cope |copE
TO PUSH-BUTTON DIAL
KR READY LAMP VIA
SEQUENTIAL DIGIT SELECTOR CIRCUIT REGISTER SENDER
9 RELAYS:1,2,3,4,5,6,7, WX,ZX LINK GIRCUIT
© 0 00 o0 0 0
ST
TROUBLE - Tomgzzsuh:#"
ol 2 ]e |7 FINDER CIRCUIT
! RELAY : TF ——'———l
( RC RELEASE CIRCUIT END lKR
— | RELAY: RLS
INVALID CODE CHECK ABANDON (NTERDIGITAL
AND TRANSLATOR CIRCUIT TiMING CIRCUIT
S RELAYS: TO,TI,T2,T4,T7 CALL CIRCUIT !
2 RELAYS: AC, HR-1 | RELAY:IDC
| GAS TUBE:T!
I TIMING CAP:D
2 TIMING RES : D, E
START
ofr ez la(ste |7 e [o TTS ssI
| ] T
1 T TO PBX TIE TRUNK
LINE GIRGUIT, SSI
PULSE GENERATOR ,
TO REGISTER =~ PULSE COUNTER CIRCUIT GIRCUIT LINE GIRGUIT, OR
SENDER LINK CIRCUIT 8 RELAYS :W,Z,Ei-7, E2- 8, 3 RELAYS: PG, P, PS GENTRAL OFFIGE, OR
£3-9,E4-0,E5,E6 6 RES: PGl ~ PG6 PBX LINE GIRGUIT
3 CAP: POI - PGS CL T7s VIA REGISTER
r | SENDER LINK CIRUIT
| |
X
N
STOP
pg TO 600/1500-CYGLE
END- OF-PULSE-TRAIN CIRCUIT SE"ECT'XFRcf,'ﬁN“"NG
cs 2 RELAYS:PC, PCS ;

AT SEIZE CIRCUIT BAT. AND

TO SIGNAL cmcun—T ' RELAY: CS GROUNDS
I1ST RS ONLY

Fig. 5 - Register Sender Block Diagram
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REGISTER SENDER LINK

FFQOMi FIG.2

—;—cp(mc Flg.2)

CONT FROM BELOW

A (LINE CKT)
SR L LAMP
(ATT) D (LINE CKT)
RR A (ATT)
T TuBE —-Liamp(atn)
FLUTTERS
RS
SB -
>br RS IDLE SM RLO
HA-HB
(HOLD MAGNET) T T Tuse *GT
RC
DIAL READY -
*LAMP(ATT) AC (RS}
CS(Rs)
HRI (RS)
TX *PS(RS) *WX(RS)
~!— RR ——sR ——RS
T
—sM SR +SB
~-RLo
SR
GT IF NO OTHER
CALLS WAITING
REGISTER SENDER
READY TO DIAL FIRST DIGIT
_ PB DIAL(ATT)
SSi (F 581~ TTS IFTWO-TONE
SLAFSs! Type GALL IF CO-TYPE CALL
RT AR 2/5 T 2/5
TI TO AR ER FR4 P‘
*TO T AR * * o-1 *Q—I * K o1 0.7 SECOND
RT T TuBE
RT LS (LINE CKT)
iDC
D4 DI
* D6 Dl %( DD TI TUuBE
L - RT SO
PG
——RT
PB DIAL (ATT) p
—— PS SR
—+re
RT BR 2/5 w
—p
z SO
K b2 PG LINE
OPE
P
IF PULSE ¢ El-7
0.7 SECOND " SR
(LINE CKT}) | i —-PG LINE
T1 TuBE [ cLoseD
—P
|
IDC | so
I PG LINE
I -1 Z OPEN
SAME AS | P
CO-TYPE CALL ! Es-8

PULSE 5

I

|

|

|

|

I
]_
|

I

|

l

|

[ PULSE &
1
|

|

l

|

|
L

T Few
|
|
i
|

ES

|
I
m
Py m
&
1
(o]
| |
£

€1-7

I

ol

S 3,

DRAWINGS USED
SD-69308,ISSUE 4A (LPC)
SD-69309,ISSUE4AR(ATT)
$D-69310,ISSUE3A (IAC)
SD0~-69312, ISSUE4AR(RSL)
S$SD-69313, ISSUE3A (RS)

SECTION 480-710-400

SR
—T—PG LINE
w CLOSED
—p
sa
LINE
z PG Ghen
P
SR
LINE
4w PG ¢closep
p
T
S0
1 PG LINE
Z OPEN
P
SR
1 PG LINE
W CLOSED
1r
so
z PG LINE
OPEN
[
s R
I pG LINE
L w CLOSED
—+r
50
LINE
—Z PE  Gpew
P
SR
1 LINE
PG croseo
—-p
S0
z LINE
PS  Geen
P
SR
PG LINE
1w CLOSED
—p
s0
4 LINE
z P& open
P
SR
pg LINE
w CLOSED
P
|
S0
LINE
z PG oren
P

CONT ABOVE

CONT ABOVE

S$D-69319,1SSUE3A (LINE)

CONT FROM BELOW

PULSES SR
PG  LINE
I— j*EZ‘B —— W CLOSED
| e
| so
—Z PG LINE
| OPEN
} p
4-0
LPULSE 0
[ E3-9
|
PC
‘t‘T2/5 PCS PS _{_é'l_sL
ZX ——1DC
I —
SR
——PC

«FAR 2/5

SAME OPERATION AS F

IRST DIGIT EXCEPT ZX

RELEASES AND WX OPERATES ON EVEN DIGITS

PB DIAL(ATT)

PB DIAL 2 ND DIGIT(ATT)

RT RT

BR T2ss
2ss (OPERATES

AFTER
PREVIOUS DIGIT
OUTPULSED)

END KEY (7-DIGIT CO CALL)

RT HR 7(AFTER 7TH
DIGIT QUTPULSED)

K T4
PCS(AFTER
7TH DIGIT

RLS OQUTPULSED
— RC
RL LAMP +cs q—AC

«FLS —— HA
(LINE CKT) —— HB

CUT -THROUGH

RELEASE ALL
1 RELAYS IN
TX(RsL) REGISTER

SENDER

Fig. 6 - Register Sender and Register

Sender Link
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ISS 3, SECTION 480-710-400

T-4 T-7 B
: TRANSLATION CKT PULSE CONTROL CKT PULSE GENERATOR PULSE COUNTER CIRCUIT PULSE GOUNTER DIVIDER GIRCUIT
FFos st-pos PG T To £E6 E5 E4-0 E3-9 E2-8 EI-7 P PC E6 E3-9  E2-8 £4-0 PG
] ﬁ{_“v A\ I 2y | | \ | | Vi | | | _asvl |
P4 LEAD P7 LEAD I E 28 Aol iol 8l Aalal 2l . B 6 7 z] % = —al
S £ e PG DG
T2 -48v ! ES z w
(2} \ " (2) v/ N 3 3 -
(4) (6) (4 (6) X 3 9 |
s 4 3 2 9 9 g IZA) PG3 £1-7 s £3-9 Es | EI-7
A 0 —+ — - - —+ € i
4 v 6 E5 PG cs _d‘ }___ _.| i_< _{ 2 B
n (" I 2 g 12 12 U 6 S L |eaco n | T3 z” it
M ZB) X3 278 X5y 37 X =3 X3 g5 i5) 57 (Y A2ls 2 “u EIN R EI-7
i 4 J
4 T2 TO IDG W
62 A 84 fca |pa g4 |F4  lea |Ha A7 |87 o7 |o7  [g7  |F7 |67 i Y. 2 s - i . |
" PG E2-8 2 KK
T4 E5 \va w
s|___|4 ] 4 | AR | i2|P
T ee ar 1l 1 " 1" 1 1 ! |
- E6 EI-7 E2-8 E3-9 E4-0 €5 | cLio| "o° AEIT AE2-68 Xe3-0 Xed-0Xes Xee AIPC . 00D B ops
s [ X | | | | o3 €3-9 | i
Lok —= S 3 I {0 o iz 12 -48 vl——@é——s—l—* & 7 L -
T4 T0 7 INITIAL PULSE ABSORBER ) —{~EVEN 1DC
1278 o PS P N
T E6 EI-7 o B E4-01g =
5 2 | PS 1DC CLT ¢S
I [wo] iz _asvl N [ | L
I L 7 2] 3 U
7 TO e P
VAR VI 8 N 5
£4 |E2 [El |EO F7 |F4 |F2 JFI [FO G7 164 {62 |61 [6O 12 ° AN E3le
o p-2 oy ) i £4-0 E2-8
Tz e 4 INTERDIGIT AND GLEAR TIMING vaxy
V. 9
A lEl Mk - 5 E5 E3-9
v TF PC PCS - To L D 2 L to
G G4 10 . 3 ! '||‘—’WVHF——JF—G Tei-7
o o o =< J HR-4
2 Tk A &t —a8v ! " §
A i 4 uma pr —wW—y)| y SEQUENTIAL DIGIT SELECTOR RELAYS PULSE DIVIDER RELAYS
X 12 ——%—%—il- T2 cL t:2,3,4,5,6,7,WX,ZX OI]_T CQ/S
12 2 44 3 - 4 ),
2 _ji2 < -4evH—7 gF Ts o 1"
ER-7 FR-7 FR-7 GR-7 GR-7 —{—DI ~-p2 1 T7 H cLL
\ v 3 3 4 I v
¥ __D X H—AW, T - oL -48v
54 : 54 54 il
Et‘t FR-4 FR-4 GR-4 er:;4 GLL F'IC ) Xie) (4) (2) wX A B 7%
Mo " » N ssi XTTS XRLS Xssi XTTS oL Yol X100 o ol -4ev|——-{ |— -a8 VH ’— 4) ~4av}—| e WX |6 D VWA
ER-Z FR-2 FR2 GR-2 6R-2 | Y 8 |G [OT | PsjouT lboTC ¢ £ + e
v D X asv| 130V |k < fs JJ—:):—)Q—'VW—!I' 5
34 34 34 T 1o 10, zx!
ER-1 FR-| FR-) Rt GR-1 PULSE SPEED 5) (3) ) — pos
VAl ,_D Y ,_{IL Vi s>y (b s e AAA e iz
A
M 24 24 24 . —
i & P66 PG5 N Pe! Z[ oLt
%N ER-0 FR-0 FR-0 GR-0 GR-0 48 VA —— M AM———AA——b— A A—]-28Y R -
* X A= Fed ree m ) Yo &
14 1 14 +P PG[' i 9 2 "
> - o |
—(5) v =8} _Zav 7 £ {2 (3) (5) (7) L
5 -48V 5 ~48v B . 10 =
¢S OLT cs GLT K % BREAK RLS -48 v|-—D——< -4sv'—-D-——< -4ev|—ﬂ——< —4sv}—D—< -t LT os
[l T3 Py 1] 7 3 y 15 PG2 PG3 2 zx 18 | I
7 ] 1 B 1" INVALID CODE CHEGK
- (CI,3,4,0R50UT OF 5 )
’ 17 | 7 ] 7 EXCEPT CODES 4 AND 7
ER-OXER-1 XER-2XER-4YER-7 X DS FR-OXFR-1 XFR-2XFR-4XFR-7X D6 GR-0XGR-1 YGR-2X6R-4 XGR-7X D7 2 1 T Ty
4 RT IDC
i -48v I os 2
D5 D6 D7 ¥ 3 =
sovl_ .08 eyl o D6 asvl__ 0T TS| SEIZE GIRGUIT 5 I 5 { |
f 3 1 i N8 D i f T RsL | 3 581 GS  RC(RsL) i
T o T L T L | imE okT | XBRSW, g . " ) . . -48Y, =i |
— - - ~=1
b . s : HEETA ; n —Psoo/lsoo'v | e _liee 2 |l 2 i 2 } {!
SEl Si6 3
i II | Al oKy ITTS : 4 SEQUENTIAL Di6IT SELECTOR GONTROL { I oo
_ | - | | 106 * —b T« G . .
8 y 8 v [ o7 | : v [ 1) - GIL PLs  Po 1] (' k } { i
l il -
D5 /\ p6 /N ! =X i =1 4sv}———{ H‘-‘z I I [ i i v
TO T T2 T4 T7 48V

Fig. 6 - Register Sender and Register
Sender Link (Cont)
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i T-0 T-1 T-2 T-4
LPC ATT POS
SWITCH - REGISTER SENDER
CROSSPOINTS  CT *I* - 51— PCs 51— PCS s Pos F1Pos
4 10 - 8l Tone X switon s ! - P2 LEAD P4 LEAD
ronE RSL__y/ Y, T, I N AM—AM W PO_LEAD Pl _LEAD
CIP RING FLASH I PYA) AY} U 1] 2]
. 2 | v
Rl T g X @ X oI )( i ,\( in }’\ )7 x g (35 (5)3 n (A7 (87
SWITCH | 2 4 1e L L 3 Lay - 1 A
CROSSPOINTS  CT ssi w s T 3@ I " T e e o ] o 4
X % B AB A < . 12 12 2 i " n 10 10 10 Bl 1 i
g 4 c i REP Sow I gy 48V e @) - X e Ye) @) Z— 4 X4 56 X(6) 2) 34 X&) e W FB X3 8 X5 g
REP COIL 7 L
AV X Z a0 B0 [co |po E0 |Fo leo Al Bl  |cl LY Fi 6l a2 (B2 oz |pz g2 [F2 |62 a4 |Ba Jo4 pa g4 |Fa  fea
3 8/\ R
L
—
A cs -
K S5+ FLUTTER cKT oRD g - —
1.3 OR IO —_—
j -48vV
IAC LPC RSL
~— HORIZONTAL MULT
FOR 5 VERTICALS l”
e e . DIAL OF SAME SwiTcH TS A7 |aa |A2 |AI A0 87 |s4 (B2 [BI |BO ¢7 |c4 |cz o1 Jco
XBR SW : — “fak'%‘\'é RT KEY p7 |p4 |p2 |p1 |DO e7 [ea [e2 [er [eo F7 |F4 |F2 [FI [Fo
i l%___ 7 o *7 ] [+] 6 v/ JSQ\L . 0 { D~ \/ D-2 \/ D-3 N D-4 D-5
! il )l T b “ Xy 27 N I Iz
,__*if___*z’l ___*3] ! L. \ - | 1 ) i —4\/ = ||
T [ st A EXa) HED NER ETA HE
._XLE_*,____ 10 ___)le 2 Y; L -2 | < —
- I 8l ) Y EA) o _eA oA
,__.M-_._L‘_\,___*”I 4~ v . Fo 4 | v v N \/ v
;| M A 71 TEAN [TVAN 7\ (174 A A
,__yl\'_zf___ *'ZI ___>t\‘21 T 3 -7 n N v
[ [ N AN d 8l B 2 12 B 12 12
L i I [ L =5
KR . . - KR
A i — AR-T AR-7 BR-7 BR-7 CR-7 CR-7 DR-7 DR-7 ER-7 ER-7 FR-7
] RS ¥F YA ¥8 ¥D ¥o —{F X ml 7
o 1l |z 14 |7 [KR VERTICAL MULT 54 54 54 54 54
- FOR OTHER R T_’!r | AR-4 AR-4 BR-4 BR-4 CR-4 CR-4 DR-4 DR-4 ER-4 ER-4 FR-4
TO SUPV POSITION D  SWITCHES bi- -a8y >—|:|L »—EL »—ﬂ Vi *{II V] ,_D \ ,_D
MULT TO CORRESPONDING (s;';m_) ?;:3 IN SAME RSL — U ! 44/ 44 a4 SS| 4 44
RELAY IN DTHER E H AR-2 AR-2 BR-2 BR-2 CR-2 CR-2 DR-2 DR-2 ER-2 ER-2 FR-2
IAC CIRCUITS Jﬁe_kﬁ_*_“. B - LINK LINE GKT p Vi v, N\ iV,
24 6 LS
PC SwiTcH TX o -esv [ 34 34 3 N \g
(TAC) RI S - 4\1 I\L D—{-uv T7S BE AR- AR-1 BR-1 BR-1 CR-1 GR-1 DR-1 DR-| ER-1 ER-1 FR-1
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SEQUENCE CHART

CT MAGNET SIGNAL LEAD TROUBLE
0S|l OR 0S2 LEAD

TROUBLE TIME -OUT

A. GROUNDED STA OR STB LEAD, POSITION NOT CONNECTED TO A LINE
SELY GROUNDED
:::Ni :a NOORMAEL B. GROUNDED S$TA OR STB LEAD, POSITION CONNECTED TQ A LINE
C. RA FAILS TO RELEASE DUE TO TROUBLE
D. RA FAILS TO OPERATE DUE TO TROUBLE
GS
S2 LEAD OPEN A B ¢ D
6sl ! i [
s0 cP ! i !
|
|
b 6s2 ! | ‘
2 LH sD PA | ‘ cA
MAG | i
AGS
WILL OPERATE ONLY ¢ ! |
0s IF CIRCUIT FOR ONE RA RA )KRA —— Ra FROM
WINDING IS OPEN EEMP | II Fcu)g, 1
ALARM
SOUNDS S0 0 so | FIG. 3
IF POSITION REQUESTS Al CAP
SERVICE WHILE LEAD RTA
IS GROUNDED RTA RTA (STARTS CHARGING)
) U
LAMP ALARM
SOUNDS >|<FA Al CAP
NORMAL OPERATION FROM (STARTS CHARGING)
OF CONTROLLER FiG. | T
AS SHOWN IN T
FiG. 2 S0
SR
- 1 ETA
SO GS| TUBE
HA
- 08 SR TOA
1y NORMAL
—T-6S2 |1 0PERATION OF A
N BE SILENCED || coNTROLLER S eta ATLA
OR OF 0GR KEY B SHOWN IN F16.2 ——cp LAMP
TusE
"OGR ——HA
. KEY ALARM cT
RA SOUNDS
- A0S RA
IF NO OTHER s0
PA RELAY IS cCP ——FA GS IF 63 RELAY IS
0s OPERATED STILL HELD OPERATED A Fa A
T LAMP on - BY FALSE GROUND
- GSl
ALARM ] —~ - IF RA FAILS
SILENCED —ca RA - P 7 To opERATE
GA ~—GTA es2
AFA —-[—RA ——FA —t-ca -TOA
_STARTS CONTROLLER
ON ANOTHER CYCLE
—1+ PA —-GA GTA
GRD REMOVED

GS
GSI
GS2

OPERATE OGR KEY

LOGR KEY
AGS
GS LAMP

ALARM SILENCED

RELEASE OF CA CLOSES

OPERATING PATH OF CB

TO PERMIT “B" SIDE OF
CONTROLLER TO HANDLE CALLS

TR
8 KEY
TA
TA
TLA =T amp

RESTORES OPERATING PATH OF
CA AND FA AND PERMITS "A" SIDE
OF CONTROLLER TO HANDLE CALLS

TIME ~OUT TEST

PLUG IN MBA JACK

*MB
LAMP AG

AWA|TS OPERATION

CONNECTION TO ALARM CIRCUIT

TLA TLB

AGS

MBA
A0S

OF TTA KEY
TTA
KEY
so TAl CIRCUIT
ETA
TUBE
ToA
YV TA ETA Y
LAMP TUBE TA TLA
TA h
ALARM
SR EQUIP.
SOQUNDS LaMP TAI
—}- 104
AWAITS OPERATION

TA LAMP FLASHES
WHILE TTA KEY SR
IS HELD OPERATED

— TA

—

STARTS ANOTHER |
TIMING CYCLE

TLA

ALARM
SILENCED FRO
PLUG REMOVED
FROM MBA JACK
—— MBA
ALl

HOLD

PLUG IN
H JACK

MB
LAMP

OPERATION OF H RELAY
FURNISHES LOCKING PATH
FOR CP AND PREVENTS RELEASE
OF SIDE OF CONTROLLER
WHERE TROUBLE OCCURS

1 TA
LAMP

OF AL-REL KEY

AL-REL
KEY

—1— AA

M "AL" LEAD
——]— TA
_| Equip,

LAMP

| ALARM
F BELL

REMOVAL OF GROUND

MAKE BUSY

PLUG IN MBA
OR MBB JACK

mBa Y MBB
M8
LAMP AC AC

LAMP

EXERCISE

PLUG N EA
OR EB JACK

EA/EB
JACK

OPENS OPERATING PATH

OF CB/CA

ALL CALLS HANDLED BY
MATE SIDE OF CONTROLLER

PLUG IN BOTH JACKS
CANCELS FEATURE
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SELECT MAGNET SIGNAL LEAD TROUBLE

081 OR 0S2 LEAD OPEN

i

1

X S0
FROM
FIG. 2

WILL OPERATE ONLY

0s IF CIRCUIT FOR ONE
WINDING 1S OPEN

AOS

0s

LAMP ALARM
| SOUNDS
! NORMAL OPERATION
{ OF CONTROLLER
I

I

|

AS SHOWN IN
Fic. 2

ALARM CAN BE SILENCED
BY OPERATOR OF OGR KEY

OGR
KEY
—— A0S
IF NO OTHER
PA RELAY IS
1 os OPERATED
LaMP
ALARM
SILENCED
GA —

ALARM SILENGED

SEQUENCE CHART

0S| OR 0S2 LEAD

TROUBLE TIME - OUT

FALSELY GROUNDED A. GROUNDED STA OR STB LEAD, POSITION NOT CONNECTED TO A LINE
FA AND FB NORMAL B. GROUNDED STA OR STB LEAD, POSITION CONNECTED TO A LINE
C. RA FAILS TO RELEASE DUE TO TROUBLE
D. RA FAILS TO OPERATE DUE TO TROUBLE
GS
A B ¢ )
i ]
Y | ] }
cp ! | !
| I i
GS2 LH { :
W €1 PA ] | cA
AGS ) |
|
RA rRa  XRA —L-pa Frow
GS " I FIG. |
LAMP | OR
SR so so $0 , FiG. 3
IF POSITION REQUESTS
SERVICE WHILE LEAD RTA RTA RTA Al CAP
IS GROUNDED (STARTS CHARGING)
|
XFa
| Al CAP
FROM (STARTS CHARGING)
Flg. |
T 50
SR
| ETA
Tes! TUBE
HA
SR TOA
I\ NORMAL
——6S2 || oPERATION OF
CONTROLLER AS TLA TA
- SHOWN IN FIG.2 ETA L cp LAMP
TUBE
—~—HA
ALARM cT
RA SOUNDS
RA so
CP ——FA :I—Gs IF GS RELAY S
STILL HELD OPERATED
Loa / BY FALSE GROUND T FA TA
GS!t
| L 1 pa IF RA FAILS
CA ——RA 7 7o opeRATE
—GTA . GS2
A —+RA ——FA ——CA —~TOA
STARTS CONTROLLER
ON ANOTHER CYCLE
——Pa ——GA 6TA
GRD REMOVED
1 68 RELEASE OF CA CLOSES
OPERATING PATH OF CB
TO PERMIT "B" SIDE OF
—T—6s! CONTROLLER TO HANDLE CALLS
—-6s2 TR
T8 KEY
OPERATE OGR KEY
TA
OGR KEY
—T—AGS TA
TLA LAMP
——GS LAMP
RESTORES OPERATING PATH OF

CA AND FA AND PERMITS "A" SIDE
OF CONTROLLER TO HANDLE CALLS

TIME -OUT TEST

PLUG IN MBA JACK

MB
*LAMP AG

CONNECTION TO ALARM CIRCUIT

TLA

AWAITS OPERATION

OF TTA KEY

TTA
KEY

TOA

ETA
TUBE

TLB AGS A0S

TA ETA 3
LAMP TUBE TA

TA LAMP FLASHES
WHILE TTA KEY SR
IS HELD OPERATED

—

N
STARTS ANOTHER
TIMING CYCLE

-1— MBA

HOLD

PLUG IN
H JACK

MB
LAMP

OPERATION OF H RELAY
FURNISHES LOCKING PATH
FOR CP AND PREVENTS RELEASE
OF SIDE OF CONTROLLER
WHERE TROUBLE OCCURS

—— TOA

TLA

1 TA
LAMP

SILENCED
PLUG REMOVED
FROM MBA JACK

TLA

ALARM
SOUNDS

ALARM

ALARM
CIRCUIT

AWAITS OPERATION
OF AL-REL KEY

AL-REL
KEY

— AA

| ALARM
T BELL

REMOVAL OF GROUND
FROM "AL" LEAD

— TA

MAKE BUSY EXERCISE
PLUG IN MBA PLUG IN EA
OR MBB JACK OR EB JACK
MBA X MBB EA/EB
JACK
MB MB
LAMP AcC AC LAMP

OPENS OPERATING PATH
OF CB/CA

ALL CALLS HANDLED BY
MATE SIDE OF CONTROLLER

PLUG IN BOTH JACKS
CANCELS FEATURE
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-48

D/E
-4ev}—«




	etlers - 2-8-2021 - 22-28-42
	etlers - 2-8-2021 - 22-28-42_1

