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1. GENERAL 

1.01 This section replaces Section 948-401-040, 
Issue 1, which should be removed from file 

and destroyed. This section is being reissued to 
cover the current information available on the 
equipment comprising the A.E.Co. Type 101 Di
rector system. Because of the extensive changes 
and additions incorporated in this section, marginal 
arrowed brackets have been eliminated. 

1.02 This section consists of the system block 
diagrams, sequence charts, and partial func

tional circuit diagrams applicable to the A.E.Co. 
Type 101 Director system equipment shown in 
Figure 1. The various illustrations will be of 
assistance when instructing personnel on the opera
tion of the Type 101 Director system, since they 
serve as a quick and simple reference to system 
operation. 

1.03 Information used to prepare this section was 
taken from the circuit drawings listed in 

Table 1. 

1.04 The Type 101 Director system is comprised 
of the following major components (Figure 

2): 

(a) 

(b) 

Access Equipment - Enables the line 
desiring service to use the director for 
call processing. For information rela
tive to the access equipment for the 
Type 101 Director system, refer to 
the related section in the 240-202 and 
240-205 series of General System Prac
tices. 

Register-Sender - Performs all the 
operations necessary to process the 
call for service. For information rela
tive to the register-sender in the Type 

(c) 

(d) 

101 Director system, refer to the 
related section in the 240-205 series 
of General System Practices. 

Translator - Controls the operation of 
the register-sender. For information 
relative to the translator in the Type 
101 Director system, refer to the 
related section in the 240-202 and 
240-205 series of General System 
Practices. 

Translator Monitor - Verifies the 
proper operation of the translator. 
For information relative to the trans
lator monitor in the Type 101 Direc
tor system, refer to the related section 
in the 240-202 and 240-205 series of 
General System Practices. 

1.05 Figures 2 through 6 present an overall view 
of the Type 101 Director system equipment 

configuration. 

1.06 Figure 2 shows the relationship of the Type 
101 Director system and the switching 

equipment of a typical local step-by-step central 
office. Figure 3 is a block diagram of the register
sender access equipment, showing the path from 
the linefinder through the access equipment to the 
local first selector. The functional components 
comprising the register-sender and translator por
tions of the director system are shown in Figures 4 
and 5, respectively. Figure 6 is a block diagram of a 
register-sender equipped for Touch Calling service. 

Sequence Charts -------------
1.07 The sequence charts presented in this section 

show the functional relationship of the 
individual units during the period when a call is 
first initiated until the call is completed. These 
charts may serve as a training guide by showing 
when the various units in the system are called 
upon for service and by indicating their function at 
that time. For continuity in tracing through the 
circuit drawings, the trainee or maintenance man is 
referred to applicable partial circuit drawings from 
the sequence charts. 
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Partial Circuit Drawings -------------------
1.08 The remaining illustrations are partial circuit 

diagrams. These diagrams have been extrac
ted from the system schematics diagrams, and 
more readily identify the major circuit functions 
such as seizure, signaling, release, etc., of the 
various units in the system. Diagrams of this type 
can aid the trainee in tracing a call through the 
system, because he can follow the operation of the 
various units as they are called upon for service. 

1.09 Each partial circuit diagram shows circuit 
paths containing relay contacts, relay and 

SECTION 240-205-040 
ISSUE 1 

rotary switch coils, rotary switch bank contacts, 
etc. These circuit paths illustrate the significant 
circuits involved in the operation indicated by the 
figure title. 

1.10 The symbols shown in Table 2 are used 
throughout this section to denote spring 

combinations and relay operations. Refer to Table 
3 for an explanation of these symbols. 

Table 1. Type 101 Director System Circuits. 

DESCRIPTION CIRCUIT NO. ISSUE 

Access Equipment 

Register-Sender Access H-850348-A 11 

Link Finder (Crosspoint 
Switch) H-850349-A 2 

Register-Sender H-850215-A 32 

Register-Sender Associated 
Circuits 

Correed Counting Chain H-850616-B 1 

Codelreed Storage H-850232-B 1 

Touch Calling Receiver H-850325-A 5 

Party Identity H-850393-A 9 

Translator H-850216-A 14 

Translator Monitor H-850217-A 16 
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Table 2. Spring Combinations and Relay Operation. 

SPRING COMBINATIONS 

Function Symbol 

88 Relay Designation 
Make: 

*IT Spring Contacts 

H8 
Break: 138-

Make: G 

(X=Operate First} * IT(X) 

Break: GH 

(Y=Operate Last} 108(Y)I 

JH 

Transfer: 1: 
Make -Before -Break: f, 
Make: SH t:. 
Normally Operated 

*IT (Shown unoperated) 

RELAY OPERATION 

Function Symbol 

Operate + 
Pulsing * 
Release -
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Symbol 

A 

A 

3 

A 

T 

I (X) 

t: 
A 

8 c 

Table 3. Explanation of Symbols Used. 

Explanation 

Make contacts of re
lay A spring No. 1. 

Break contacts of re
lay A spring No. 3. 

A* = Make-before
break contacts 
of relay A. 

Transfer contact 
combination of 
relay A. 

t:. = Normally oper
ated (Shown un
operated.) 

Make (X contacts) of 
relay A. 

Relay A operates, 
causing relay B to 
restore. 

Relay A operates, 
causing relays B and 
C to operate. 

Symbol 

t)· 
• 
~c 

A 8 

I 
-C (FIG. 3) 

A 

..--JJ\_..___ 

8 

\ 

c 

• 
~0 

A 

....---'/ ''---....., 
8 c 

E 
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Explanation 

Operation of either 
relay A or B will 
cause relay C to 
operate. 

Both relays A and B 
must be operated to 
operate relay C. The 
operate circuit for 
relay C is shown in 
(Figure 3) of this 
Section. 

Relay A operates, 
causing relays B and 
C to operate. Opera
tion of either relay B 
or relay C will cause 
relay D to operate. 
Operation of relays 
B and C causes relay 

E E to operate. 

Relay A operates, 
causing relays B, C, 
and D to operate. 
Operation of relays 
B and C will cause 
relay E to operate. 
Operation of relays 
C and D will cause 
relay F to operate. 
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Figure la. Register-Sender Access Equipment. 

Figure lb. Register-Sender. 

Figure ld. Translator Monitor. 

Figure lc. Translator. 

Figure 1. Type 101 Local Director Equipment. 
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I. ASSUME CALL FOR SERVICE SEIZES ACCESS RELAY CIRCUIT NO. 11, AND 
TWO-RELAY ACCESS CIRCUITS ARE USED. 

2. OPERATION OF RELAYS SA AND SB: 

(a) WHEN THE FffiST CALL FOR SERVICE CAUSES RELAY T1 TO OPERATE, 
GROUND IS CLOSED TO OPERATE RELAY SA. AFTER IDENTIFICATION, 
RELAY Tl RESTORES AND RELAY SB OPERATES VIA RELAY SA WINDING 
NUMBER I, RELAY SB WINDING NUMBER I, AND RELAY SA CONTACTS 
6-"1 TO GROUND. RELAY SA HOLDS OPERATED. 

(b) THE NEXT CALL FOR SERVICE CAUSES RELAY T ( ) TO OPERATE. 
GROUND IS CLOSED TO WINDING NO. 2 OF RELAY SA BY CONTACTS, SA 
(IX), SB (2), AND T ( ). WINDINGS NO. I AND NO. 2 OF RELAY SA ARE IN 
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OPERATED VIA ITS NUMBER 2 WINDING UNTIL RELAY T ( ) RESTORES 
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NOTES: 
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SWITCH. 
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2. RELAY AR CLOSES GROUND TO OPERATE RELAY H IN 
THE REGISTER-SENDER, AND THE TENS RELAY AND 
THE UNITS RELAY OF THE CROSSPOINT ACCESS 
SWITCH. 
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IN PARALLEL TO TERMINAL FlA. 
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SEQUENCE OF OPERATION 
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TO HOLD RELAY DS OPERATED. IF RELAY DS IS NOT OPERATED, 
CONTACTS 2 AND 3 OF RELAY PR ARE SHORT CIRCUITED BY THE 3T 
BREAK CONTACTS OF RELAY DS. 

I ~0 AB AC 

I 
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I 
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AT 5 PM 4 AT 
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AT 
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FIGURE 12. PULSING LOOP CLOSED TO LOCAL FIRST SELECTOR. 
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0 
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,p.. 
CXl 

REGISTER-SENDER I CROSSPOINT ACCESS 
ACCESS CIRCUIT SWITCH 

I ACCESS RELAY CIRCUIT I I (FIGURE 41A) (FIGURE 43A) 
CUSTOMER'S (FIGURE 28) 1 IDA 

DIAL -L -L CO -I -1 ,..-..-..,-I (3) -I R66 
~ X e e 4TX ~ L ~ e e e e • ~ 

LlNEFINDER REGISTER-SENDER 

100 
58 VR7 

+L +L CO +I 
1 

+I ~+I (2) 
I X e e 48X w· e ~ 

L 38 

+I R67 

100 

PR ---- --~ 
SEQUENCE OF OPERATION 

A PR CRI32 ~ -- __fl700 ,8~ 
I~ ~ 

SEL 

COUNT 
F 

REGISTER-SENDER 

A 1ST PUU 

PR 

;CTQR (NOTE 2) ,__/ 

~A 
IG CHAIN ~ 
i. 14 

~ 
CDI A 2 NO PUI 

PR 

C02 
A 

PR 

CDI 
A 3RD PUL 

PR 

CD3 
A 

PR 

t-CD2 

300 

CB 
B c CB 500 

8 3 

BB 

SOl 

0.2MF 

NOTES: 

I. RELAY A FOLLOWS ALL DIAL PULSES. 

2. RELAY A IN THE LOCAL FIRST SELECTOR FOLLOWS RELAY 
PR IF RELAY DS IS OPERATED AS SHOWN IN FIGURE 12 
(FIRST DIALED DIGIT ONLY). 

3. ON THE RISE OF THE 6TH PULSE (RELAYS A AND PR 
RESTORED), RELAY CD6 OPERATES WITH RELAY CD! TO 
COUNT INCOMING DIALED DIGITS 6 THROUGH 10. 

FIGURE 13. RECEIVING DIALED DIGIT "0'~ 
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COUNTING 
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I 
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STORAGE 

SET 

90-110MS 

lc-, 

CD6 

CL 
FIG 16 

SET 
2-0UT-OF-5 
STORAGE 

C06 I FIG.I5 
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. SO! 
STEPS TO 

2ND CONTACT 

(FIGURE 43AJ 
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COl 
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l 25 
C02 CRI 
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FIGURE 14. "IN SEQUENCE" COUNTING CHAIN. 
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INPUT CORREEO COUNTING CHAIN 

SEQUENCE OF OPERATION 

NOTES: 

tA LAST PULSE 

90-120MS 

bCODELREEDS 
DSE 
(NOTE I) 

B 

I. WHEN THE DIGIT 0 IS DIALED, 
STORAGE UNITS D AND E ARE 
ENABLED FROM LEVELS F (4) 
AND G (7) OF ROTARY SWITCH 
SQI. STORAGE UNITS D AND E 
ARE SET WHEN RELAY C RE
STORES. 

2. DIGIT STORAGE CARDS 2 
THROUGH 7 ARE NOT SHOWN 
AND ARE WillED THE SAME AS 
CARD NO. 1. 

l 

C02 

I 

COl 

I 

C04 

I 

C03 

I 

COl 

3 

C05 

I 

C02 

3 

C03 

3 

COl 

21 

C04 

3 

C05 

3 

C04 

23 

COl 

23 

C02 

21 

C03 

21 

C04 

21 

C05 

21 

SECTION 240-205-040 
ISSUE 1 

r-----------------------~R~E~G~I~S~T~E~R_-~S~E~N~O=E~R ______________________ , I 
(FIGURE 43Al (FIGURE 41A) 

STORAGE CARD 
CARD NO. I 
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I 
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19 

I 
32 CRI73 
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I 
26 
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I 
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21 CRI74 
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I 
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I 
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FIGURE 15. CODELREED STORAGE. I. 
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1:\:) 
0 

0 ..... 
oj::. 
00 

SEQUENCE OF OPERATION INPUT CORREED COUNTING CHAIN I REGISTER-SENDER 

C05 I 

23 
A LAST PULSE 

90-120MS CL 

~-t 
(''x" CONTACTS I 

NOTES: 

I. WHEN RELAY CL OPERATES, RELAY SC IS SRUNTED BY 
CR114 AND IT DOES NOT OPERATE. 

2. WHEN THE CUSTOMER DIALS THE DIGIT 0 (CLR-OPERATOR 
RECALL), ONE OF TWO SITUATIONS EXIST: 

(a) WHEN NORMALLY NO FURTHER DIALING (FIG. 16B) OR 
KEYING TAKES PLACE AND IT IS NOT NECESSARY TO 
DISTINGillSH BETWEEN 0 CALLS AND 0 PLUS (SATT) 
CALLS, THE TRANSLATOR PROVIDES A TRANSLATION 
TO THE REGISTER-SENDER IMMEDIATELY UPON 
RECEIPT OF THE DIGIT 0 IN STORAGE AND FURNISHES 
THE REQillRED ROUTING INFORMATION FOR THE CALL 
(NON-DELAY 0 CALLS). IF STRAP DSA-DSB IS INSTAL
LED, THE FIRST DIALED DIGIT WILL BE REPEATED BY 
THE LOCAL FIRST SELECTOR. 

(b) WHEN IT IS NECESSARY TO DISTINGillSH BETWEEN 0 
CALLS AND 0 PLUS (SATT) CALLS (FIG. 16B), TRANSLA
TION OF THE 0 DIGIT OCCURS AFTER THE FURTHER 
DIGITS ARE STORED (SATT CALLS) OR AFTER TIME-OUT 
OCCURS (OPERATOR CALLS). 

3. WHEN A TIME-OUT ROUTING OF THE CLR CALL (FIG. 16B) 
IS REQillRED, THE REGISTER-SENDER STRAPPING FIELD 
(CL TERMINALS) IS USED. THE REQillRED ROUTING DIGITS 
(AFTER TIME-OUT) FOR THE CALL ARE FURNISHED (HAND 
WIRED) FROM STORAGE VIA THIS STRAPPING FIELD BY THE 
TRANSLATOR. 

I 
(FIGURE 43AI 
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FIGURE 16A. "o" (CLR) CALL REGISTRATION. 
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"o" CLR CALLS 

I 
END OF DIGIT "o" 
REGISTRATION 

.-----------.... 1'" , .. ,. """"'' 
NON-DELAY 

"O"CLR CALL 

FURTHER 
DIALING 

I 
SECOND OIGIT 
REGISTRATION 

TIMER 

CL 

DELAY 
"O"CLR CALL 

t 
NO FURTHER 

DIALING 
I 
I 
I 

13 TO S SECONDS) 
TIME OUT) 

02 

TMI t
CB 

"x" CONTACTS) RR 

DIGIT STORAGE 

CL I FULLY) 

STRAPPING Fl ELD 
LOGIC ROUTES 

CALL I CL STRAPES) 

FIGURE 168- "0" (CLR) CALL ROUTING 
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1:>.:) 
1:>.:) 

0 ..... 
,j::o. 
00 

STORAGE 

END OF DIGIT 0 
REGISrA TION 

3 TO 5 SECONDS 

02 

TMI 

RESET _____. 
(FIG II) 

RS RL 

CL (FULLY) S.O. 

fRR 
-50 R52 

500 

NOTES: 

1. ASSUME DSA-DSB STRAP IS INSTALLED TO 
ALLOW DIALED DIGIT TO BE REPEATED TO 
FIRST SELECTOR. 

2. THE SILICON CONTROLLED RECTIFIER (Q2) 
IN FIGURE 14 WILL ACTIVATE AFTER 
ABOUT 3 TO 5 SECONDS. 

3. R44 IS ADJUSTED FOR A 3 TO 5 SECOND 
TIME OUT ON 0 CALLS. 

REGISTER-SENDER 

(FIGURE 43Al !FIGURE 14Al 
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FIGURE 17. TRANSLATION "O"CLR CALL, TIMEOUT AND INITIATE RELEASE. 
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1-1> 

""" CXl 

REGISlER-SENDER .I CROSSPOINT I REGISTER-SENDER 
ACCESS CIRCUIT ACCESS SWITCH 

ACCESS RELAY CIRCUIT I I 
(FIGU;~ 28) (FIGURE 41A) ,--------"(F..:.:IG::::U:.:_:R,_E_.::4""3A~)'----------------,. 

_ 50 n 1300 CR2 CF CF /""*"""\ CF (6) CF H RL BA CR43 
~ ~ IIIII • • • • .~1 -~ )( 14 II• 

I I 
+L CO l +I +I f"*\ +I (2) +I R67 
• )( .)( • • • • 'VII\, 

I 
I 

-L -I 

j_ 4T 
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SEQUENCE OF OPERATION 

tRL 
REGISTER-SENDER 1 
ACCESS CIRCUIT I 

\ I 

A 
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B 

BA 
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---1 
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FIGURE 18. REGISTER•SENDER RELEASE. 
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~ 
~ 

0 
H> 

~ 
CXl 

I REGISTER-SENDER I 
(FIGURE 43A) (FIGURE 19A) 

STORAGE CARD TRANSLATOR 

TRANSLATOR COMMONS 

) I I e TIME DIVISION ,1, " " " I I I 
4 3 I GENERATOR 

2 CRI2 NO I NO I 0 
) 14 • > _! l 

B 
I 
' 4_ C!l..!3 ~ ~ 

I 
6 c __,! CRI4 N2 3 

I 
CRI5 N4 4 

Nl 

N2 

N4 

T 
c 
4 

TO 
1----!_j~ONY,ERTER 

AND GATES 

~ 

CONVERTER 

"ANo'' GATE INVERTER 
~__,! ' ..... - TO 

61 NoiCODE FIELO 
j PROGRAM PANEL 

lw IT'\ 13 0 

'---

~ C~l6 ~ : .l-1 N7 

F I 2 CRI7 PO 6 PO 
·) 14 • )) • 

G I 4 CRIB PI 7 PI 
) 14 • )) • 

~ I 6 CRI9 P2 8 P2 
•) 14 • )) • 

J I 
I 
ll CR20 P4 9 P4 
•) 14 • )) • 

K -~ 0 CR21 P7 10 P7 
) 14 • )) • 

I 

I 
TO I 

TRANSLATOR I 

I 

NOTES: 

1. TIMED BATTERY FROM THE TRANSLATOR IS APPLIED TO THE TRANS
LATOR THROUGH CONTACTS OF CODELREEDS D AND E AS A TWO-OUT
OF-FIVE CODE. 

2. TIMED BATTERY ON LEADS N4 AND N7 PASSES THROUGH TC4 ON 
LEADS 4 AND 7 OF AND GATE 13. 

3. THE COINCIDENCE OF -47V ON LEADS 4 AND 7 CAUSES THE OUTPUT OF 
AND GATE 13 TO BECOME -36V. 

4. -36V ON THE INPUT TO INVERTER 61 (LEAD 0) CAUSES ITS OUTPUT TO 
GO TO -44V. -44V IS APPLIED TO CODE PROGRAM PANEL HORIZONTAL 
ROW NO. 

5. REFER TO NOTES FOR FIGURE 16A. 

FIGURE 19. "0" CLR CALL, TRANSLATION REQUIRED. 
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~ 
c:1l 

0 ...... 

*" 00 

NOTES: 

1. e DIODE PIN 

(DJUMPER PIN 

FROM 
INVERTER 

61 

2. THE CODE FIELD IS PROGRAMMED TO SUPPLY AN INPUT T 
ALL LEADS OF CODE AND GATE 101 WREN A SIGNAL IS 
PRESENT ON LEAD NO .. WITH -44V (OUTPUT OF INVERTER 
61) ON ALL THREE INPUTS, CODE AND GATE 101 APPLIES 
-36V TO ROUTE AMPLIFIER 111. ROUTE AMPLIFIER 111 
WILL TURN ON, EXHIBITING A -47V OUTPUT. 

Nl 
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FIGURE. 20. "o" CLR CALL, CODE FIELD PROGRAMING. 
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SECTION 240-205-040 
ISSUE 1 

FROM ROUTE 
AMP Ill 

C7 
C4 
C2 

Cl 

co 

87 
84 

82 

81 

80 
A7 

A4 

A2 

AI 
AO 

>----

TRANSLATOR 

ROUTE FIELD 

NOTES: 

1. • DIODE PIN. 

2. TIMED BATTERY (-47V) FROM ROUTE AMPLIFIER Ill IS 
APPLIED TO THE HORIZONTAL ROWS THAT ARE CONNE CTED 
TO THE FIRST VERTICAL ROW BY THE DIODE PINS. 

3. TIMED BATTERY (-47V) ON LEADS AO, Al INSTRUCTS TH E 
REGISTER-SENDER TO OUTPULSE THE DIGIT 1. TIMED 
BATTERY ON LEADS B4, B7 INSTRUCTS- OUTPULSE 0, 
TIMED BATTERY ON LEADS CO, Cl, AND C2, CAUSES TH E 
REGISTER-SENDER TO RELEASE AFTER DIGITS 1 AND 0 
HAVE BEEN OUTPULSED. 

ROUTE 
COMMONS REGISTER-SENDER 

TRANSLATOR DISCONNECT 
(FIGURE 19Al (FIGURE 43A l 

C2 E LEV. F CONT. 3 

Cl 
~ 

LEV. E CONT. 3 

co LEV. 0 CONT. 3 

87 
E 

LEV. H CONT. 2 

84 - LEV. G CONT. 2 
ALL LEADS TO 
SQO BANK CONTACTS -

AI 
E 

LEV. E CONT. I 
AO LEV. 0 CONT. I 

FIGURE 21. "0" CLR CALL, ROUTE FIELD PROGRAMING. 
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NOTES: 

I. ROTARY SWITCH SQOIS POSITIONED ON BANK CONTACT 
NUMBER I (SEE F1G URE 12). 

2. TIMED BATTERY ON LEADS AO AND AI IS APPLIED TO 
THE NUMBER I WINDING OF RELAYS TO AND Tl. 
AFTER A SERIES OF TIMED BATTERY PULSES ARE 
APPLIED, RELAYS TO AND Tl OPERATE TO THEIR X 
CONTACTS, THEN OPERATE FULLY AND LOCK 
OPERATED. 

87 

SQO 

D C5 

CB 

C9 

REGISTER-SENDER 

(FIGURE 43AI 

CR47 

R58' 

6K 
CRI04 TO 

18~ 

CR48 

CR50 

R61 

6K 

CRI07 T4 

IT~ 

CR51 

R62 

6K 

CRI08 T7 

IT~ 

$C 

SECTION 240-205-040 
ISSUE 1 

so PS AS AT 

OS 

3T RL 

liB 
BA 

5 AR 

TO 

TG 

FROM 
TRANSLATOR 

PS BA 

18 98 

FIGURE 22. "0" CLR CALL, TRANSLATION RETURNED TO REGISTER-SENDER. 
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1.\:) 
00 
0 ...... 
~ 
00 

CROSSPOINT 
ACCESS SWITCH 

FIRST SELECTOR I REGISTER-SENDEFil 
ACCESS CIRCUIT 

ACCESS RELAY I 
CIRCUIT 

(FIGURE 28) 

I REGISTER-SENDER 

I 
{FIGURE 43Al (FIGURE 49A) 

f - R R ~ R <i' -0 R6 <:UU~ • • • • • w. 
300 BA 

68"58 

C38 BT 
+ T T ~ 141 +0 AB AC 

I'"" • • • • T • • .I .M 200 0.2MF _l __ _L __ ---i AT 5 PM 4 AT 1 3 PR 2 
• 48158 (~) 3T 1 T T <~4------------------___..~~--

SEQUENCE OF OPERATION 

ho,TI 
I 
I 

s.o. 

;:dso 
PhHOPENS LOOP, RELAY ; IN SELECTOR RESTORES} 

Ft RST PULSE 
59MS t 

: tPM(CLOSES LOOP, RELAY A IN SELECTOR OPERATES) 

I I 
I I 

I 

NOTES: 

l. RELAY SQ OPERATES WHEN ANY OF RELAYS TO THROUGH 
T7 OPERATE. 

2. RELAY PM PROVIDES 3 FUNCTIONS: 

(a) DIAL PULSES FOR SELECTORS AND CONNECTORS. 

(b) TIMING PULSES FOR ALL REGISTER-SENDER FUNCTIONS 

(c) TIMING PULSES FOR INTERDIGITAL PAUSE. PM CON-
TACTS (4-5) ARE SHUNTED BY CONTACTS OF RELAY PS 
DURING INTERDIGIT A L PAUSE. 

3. R20 ADJUSTED FOR 61 ±1 PERCENT BREAK. 

4. R27 ADJUSTED FOR 10 ±0. 5 PULSES/SECOND. R20 
100 

PS os 
3T 88 TO sa 

3T 

-50 I ~ 1300 t Tl t BA 
)(4T 98 )( 
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lOT 
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FIGURE 23. PULSE GENERATOR. 
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INPUT CORREEO COUNTING CHAIN If 

8 TF 

I SEQUENCE OF OPERATION 

REGISTER-SENDERt 

j t" 
7 

I 

CD5 14 TO 
I 58 I 
CDI 15 

sao I I (STEPS TO I 
CONTACT 21 CD4 16 

TF I I 
CD3 17 

p 
I I 

~ 
PM COR REED C02 18 

COUNTING 
PM CHAIN I 

I ,! 
CD4 19 

PM CDI 3 
I 

CDI 20 

3 
I PM CD2 CD4 21 

500MS 
LD. 21 

I PAUSE 
CDI CD5 22 

21 
I 

PM CD3 C02 23 

I 3 
I I 

I CD3 24 

PM REGISTER-SENDER 3 
I 

~ CDI 25 

PM CDI CS6 21 I 
CD4 26 

TF 
23 

C05 I 
PS C02 27 

21 
I 

C03 28 

21 

I 
COl 29 

23 

I 
I PS NOTES: 

-50 
2 

BOO 
1. RELAY PM PULSES WHEN RELAY TF IS OPERATED 

I 2. WHEN RELAY SQ RESTORES, RELAY TF REOPERAT ES AL-
LOWING RELAY PM TO PULSE AND PRODUCE THE I NTER- p 
DIGITAL PAUSE. -50 I BOO 

450 

I I 

1 I 

FIGURE 24. INTERDIGITAL PAUSE. 
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SECTION 240-205-040 
ISSUE 1 

REGISTER-SENDER 

(FIGURE 43A) 

AB OS PS 
v 

5 5T lOT 
AS 38 

.sa p TF Jl 
50!;10 

1 IB 12 
CS6 

R56 C28 I 
I 2 

TO 3 200 0 22MF 
i 

78 

PS sa 
BT IT 

TO 

98 I Tl 

58 

T2 

58 

T2 
78 

T4 

58 

T4 

78 

T4 I lOT 

T7 
58 

T7 

I 
78 

Tl 
78 

PULSE 
TEST RESET 

l 82 82 t 
IX 78 

CR3 
58 68 :! 2 

PC 
PS 5 I 

PS 78 

500 BA 
I 

1 ] R9 
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C.:> 
0 
0 ..... 
,p.. 
00 

REGISTER-SENDER ~ OUTPUT CORREEO COUNTING CHAIN 
1 

(FIGURE 43A) 

' r- 4 

-~-
3 

p PS 

PM >sf 1
5 tT

11 fsT 
2 7 5T 

TF PS CR3 

68'58 

CRI22 
CS6 

TF CS6 

4 

BA 

p 

5 

5 

I 
I 
I 
I 
I 
I 
I 
I 

CSI 

1 25 
css C04 
7 7 

5 5 25 css CS4 

27 
CSI 

CSI 

I 7 

CS4 css 
27 25 

CS2'CRI 
CSI 

C03 1020 -50 
27 27 5 

25 CSI 
CS3 CS2 

CR2 27 cs 

CR3 CS2 
1020 -50 

CR4 

CRS ~ 
1020 -50 

CR6 

CR7 CS4 
1020 -50 

CR8 

CR9 css 
1020 -50 

CRIO 

78 

PC r--------

NOTES: 

1. RELAY P OPERATES TO INDICATE THAT PULSES ARE BEING 
SENT. 

2. WHEN ALL OF THE PULSES FOR THAT DIGIT ARE SENT, 
RELAY PS OPERATES AND REMAINS OPERATED DURING 
THE INTERDIGITAL PAUSE (FIGURE 24). 

3. SEQUENCE OF OPERATION EXPLAINS OUTPULSING OF 
ROUTING DIGITS I AND 0 AS PROGRAMMED IN FIGURE 21. 

4. WHEN RELAYS P AND PS ARE BOTH OPERATED, THE COR
REED COUNTING CHAIN IS RELEASED. 

1 SEOU[<~~~~1:UOOO 
I 59MS 

TF +PM 

I CORREED 
COUNTING 

I '~, 

I 
I 
I 

CSI 

TF 

PS (FIG.24) 

TO (FIG. 22) 

SQ (FIG. 23) 

FIGURE 2!. "OUT SEQUENCE" COUNTING CHAIN. 

CS2 c" 
7 7 

5 5 25 
·CS2 CS3 CS4 

I 

-rn rnt;:rj 
rnC".:l 
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~@ 
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,p.. 
0 
~ 
0 
c:n 
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,p.. 
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C.:> ...... 
g, 
~ 
00 

REGISTER-SENDER 
r--··-- ' 

tPS (NOTE I) 

~H TO T2 

s.o. RL S.D. 

SQ 

s.o. 
SQO 

RESET [ 
CO:ELREEDS 

+RR 

I 
I 
I 
I 
I r SQO 

OUTPUT 
CORREED 

COUNTING 
CHAIN 

"' CSI 

CS2 

CSI 

CS5 

CS4 

I. D. 
PAUSE 

(NOTE 3) 

.tPStNOTE 

CONT. IN NEXT 
COLUMN 

PM (FIRST PULSE) 

PM 

OUTPULSE 
DIGIT "0" 

PM (SECOND PULSE) I (NOTES 2 a 3) 

PM 

PM (TENTH PULSE) 

PM 

CS6 

500 ~~~f.i'ci03J 

I 
RELEASE AS 

SHOWN IN 
FIG. 18 

(NOTE 4) 

F 

p 

REGISTER-SENOER 

!FIGURE 43A) 
,.---------------- \ 

-so R52 

500 

RL 

RL 

SQO" 
O.N. 

8T 
RL 

T2 
98 

SQI" 
O.N. 

CR83 

BA 
ITX 3''2 3''2 48'58 

NOTES: 

1. RESTORED, RELAY PS CLOSES TIMED GROUND TO THE T RELAYS AS SHOWN IN 
FIGURE 22. THE T RELAYS THAT OPERATE ARE DETERMINED BY THE POSITION 
OF ROTARY SWITCH SQOAND THE ROUTE FIELD PROGRAMMING SHOWN IN 
FIGURE 21. 

2. RELAY PM PULSES WHEN RELAY TF IS OPERATED. TO PULSE DIGITS, OTHER 
THEN I, A PATH TO RELAY TF IS CLOSED THROUGH THE COUNTING CHAIN 
(FIGURE 24) AND THE OPERATED T RELAYS. WHEN THE COUNTING CHAIN HAS 
COUNTED THE REQUIRED NUMBER OF PULSES, A PATH TO RELAY TF NO 
LONGER EXISTS AND IT RESTORES. 

3. PULSING OF THE DIGIT 0 AND THE INTERDIGITAL PAUSE IS AS SHOWN IN FIGURES 
22 THROUGH 25. 

4. RELEASE IS AS SHOWN IN FIGURE 18, EXCEPT FOR THE OPERATING PATH AT 
RELAY RL. 

FIGURE 26. OUTPULSING FOLLOWED BY 0,1,2 CODE (RELEASE). 

Tl TO MP BA 
3T~2T 4T 78'88 98 

00 
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0 z 
1:\:) 
~ 
0 -· 001:\:) 
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Cr.:) 
t.:l 
0 
""" ,j::.. 
00 

NOTES: 

I. CODE FIELD IS PROGRAMMED TO TRANS
LATE DIALED DIGITS 224, 225, OR 226. 
DIGITS ARE RECEIVED AND EXTENDED TO 
THE TRANSLATOR SIMILAR TO THE DIGIT 0, 
PREVJ'JUSLY DESCRIBED. ASSUME THE 
FIRST DIGIT HAS BEEN REPEATED TO THE 
SELECTOR. 

2. THE TRANSLATION DESCRIBED IN FIGURES 
27 THROUGH 32 IS AS FOLLOWS: 

(a) ABSORB FIRST DIALED DIGIT. 

(b) ADVANCE ROTARY SWITCH SQO TO 
PQSITION M. 

(c) DELETE FIRST TWO DIALED DIGITS 
STORED ON CODELREEDS. 

(d) OUTPULSE DIALED DIGITS 3 TO 7 
FROM CODELREED STORAGE. 

(e) RELEASE VJA MARK ON LEAD VAR. 

1)9 INDICATES SHORTING PIN. 

• INDICATES DIODE PIN. 

TRANSLATOR 
,-----------------------·-·-···------ ----------- ' 

CODE FIELD ROUTE FIELD ,----- ---~ 

N2 

___g_j 

P2 

R6 

R5 

R4 

FIGURE 27. CODE AND ROUTE FIELD PROGRAMING, THREE-DIGIT TRANSLATION. 

~RELEASE 

'J DELETE _ 2 DIGITS 

l ADVANCE 
~SEQUENCE 

:]ABSORB 
DIGIT 

I 

ROUTE COMMONS 
TO 

REGISTER-SENDER 

-r:n 
r:nt_:l:j 
r:no 
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...... o z 
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0 
~ 
0 
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6 
,j::.. 
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SEQUENCE OF OPERATION 

TIMED BATTERY 
1
LEAD AD LEAD A2 LEAD A41 

TO T2 T4 

• 
I 

S.D. 

f SQ (FIG. 23) 

I 
I 
I 

REGISTER-SENDER 

(FIGURE 43Al 
sao 

D C5 

AD 
BO .~~ c 

0 TO CR47 sc 
38 R58 e'l: 

•• 5 6K 0 

:---Ia LEV. 0 CRI04 TO 
0 
0 

~15 IBX 
0 

AC 
00 20 C6 

•.t. 25 
ooooJ 

Bl CR48 c 
~~ 

R59 o~ I 
•• 5 6K 0 

Ml g--..10 
----o 

CRI05 Tl 
0 

'!-IS IBX . 
0o 20 C7 

•.r. 25 
OoooJ 

A2 CR49 

gOO~ 
.co; R60 

:0 5 6K 
~t>-IQ LEV. F CRI06 T2 

ROUTE . 
IBX COMMONS ~15 FROM 

TRANSLATOR 00 20 ca 
0~ 25 

ooo6 

A4 c T4 CR50 4 
000~ IB R61 .co; 

l 5 6K 
:-1o LEV. G CRI07 T4 g 
c:,-1s ITX 

0 
00 20 C9 

·.;. 25 
oood 

87 c T7 CRSI 

>~ IB R62 oO.: 
o• 5 6K 0 

:-to LEV. H CRIOS T7 
0 
0 

ITX ~15 

000 20 C39 
Od_ 25 

ooooJ 
4MF 

L CR52 CR44 sa PS 1300 
0001~ 

oO.: 
000 5 

78 ITX 

:--10 LEV. J 
0 
0 

~15 
0 

VAR 'b 20 
~.;, 25 

Ooo& 

FIGURE 28. ABSORB TRANSLATION RETURNED TO REGISTER-SENDER. 
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Cl:l 
.p.. 

0 ..... 
.p.. 
00 

LOCAL FIRST SELECTOR CROSSPOINT 
ACCESS SWITCH 

REGISTER-SENDER 

(FIGURE 43A) I REGISTER-SENDER I 
ACCESS CIRCUIT 

!ACCESS RELAY CIRCUIT 
(fiGURE 28) I 

I I 
I 

AB OS PS \ 
I II)( 38 1 108)( II• 

AB 
-- - 300 

I 
R R 

,......,_ 
(5) .. 

I 

J"v • • • ~ ,........__ + T + 
I 

T (4) 

___ L __ _L _ _J 
SEQUENCE OF OPERATION 

REGISTER-S<NUOI< 

r n ~SO tAB JAC 

. Lf sao 
(FIG. 23) 

PM 
(FIG. 23) 

R 

S.R. 

RLS 
MAG. 

TO T4 (FIG. 28) t
B 

V.O.N. 

RLS 
MAG. 

COUNTING CHAIN 
1.0. PAUSE (FIG.24l 

SQ (FIG. 23) 

sao 

p 

I 
I 

~
IPS 

AB 

I 
I A 
I 

I 
I 
I 
I 

0 

+0 AB AC 
3 I 

T7 T4 T2 Tl TO MP BA 

3T'4T 38 

R6 

300 

AT 5 PM 4 

48 58 
( I ) 

PS 

88 

AS 

98 

AT 

ITX 

OS 

78 

RL 

108 

4T IT'2T 4T 

10 
p 

AT 

3T 

78'88 98 

so 
A 8 

c~" 68 58 

BT 

2 700 

I CRI48 

~t" 
C38 

0.2MF 

3T 
200 

3i 

FIGURE 29. ABSORB REPEATED DIGIT (CODE 0,2,4). 
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C.:J 
01 

0 ...... 
~ 
00 

~PS 
I 
I 

NOTES: 

SEQUENCE OF OPERATION 

T1 

MP 
(NOTE I) 

AS 

PS 

TO 

I STEPS SELF-sao] 
I INTER. TO 
I CONTACT 12 

__j-SQO 

tPS(NOTE 2l *AT(NOTE 3) 

I I 
I I 
I I 

Tl T7 

SQ 

I. OPERATED, RELAY MP PREPARES A CIRCUIT FOR PARITY CHECK AS 
SHOWN IN FIGURE 31. 

2. RELAY PS RESTORES WHEN ROTARY SWITCH SQOREACHES CONTACT 12. 

3. AT CONTACT 12, THE GROUND SHUNT IS REMOVED FROM RELAY AT 
(WINDING NUMBER I) AND IT OPERATES. 

I 

REGISTER-SENDER 

(FIGURE 43A) 

PS 
~ 800 CRS4 T1 CR82 Tl 2 14 r IE loi TO MP 8A 

98 IE IE 
MP 3T 2T 4T 78 I 98 

nl300 MP 
' 1sT 
( 

7T 
<AS 
7T 

AT ~ 7T c 
AT AS I 

SQ ~ou u 
58 

SQO 
58 I . ~ AS j LEV. c 

0 

I o 
PULSE SQO 15 ._: 

BA p TEST RESET INT. 20 I 
IE f '-r-<>------o-- sao 2s J>" 

78 I 2 \,oo• 

CIII ...... 0.2MF 

200 

FIGURE 30. ADVANCE SEQUENCE (CODE 0,1,7L 
00 
t.".l 

~ -0 z 
~ 
~ 
0 -· 00~ ooo 
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C.:> 
0') 

0 ..... 
>f:>.. 
00 

SEQUENCE OF OPERATION 

+PS *AT 
I I 

I i 

~"'""" 
AS 

PARITY CHECK 
(NOTE 3) 

• 

I 
I 
I 

sa 

PM 

+Ps 

AT 

REGISTER:-:_S~~DER 

(FIGURE 43A) 

' sao 
AT 5 PM 6 AT SQ 100~ 

Iii 68)(58 « l< )) 98)(88 3T)( tj 
Cll 
r--'VV~r---!1• 

0.2MF 200 

CRI56 

BA PS MP 
~~~~~r-----~~-------.~r-~~v-~ 

98 18 5T 6T 

PULSE 
RESET TEST 

~::.~ 
TO TIME-OUT lo 

(SHOc~~cy~T~J,. 171 rl ---- I l -50 

NOTES: 

1. ROTARY SWITCH SQO, ON CONTACT 12, CONNECTS THE T RELAYS TO THEM LEADS 
OF THE ROUTE COMMONS AS SHOWN IN FIGURE 28. LEADS Ml AND M2 ARE 
MARKED WITH TIMED BATTERY AND CAUSE THE FIRST TWO RECEIVED DIGITS TO 
BE DELETED FROM SENDING. 

2. ROTARY SWITCH SQOIS STEPPED PAST THE POSITIONS ON WHICH THE FIRST TWO 
RECEIVED DIGITS ARE STORED AND STOPS AT CONTACT 15 IN PREPARATION FOR 
READING THE THIRD RECEIVED DIGIT FROM STORAGE. IN THIS MANNER. THE 
FIRST TWO DIGITS ARE DELETED FROM SENDING. TWO DIGITS ARE STORED ON 
EACH CODELREED CARD AS SHOWN IN FIGURE 32. 

3. RELAY PC IS USED FOR PARITY CHECKING. WHEN TWO T RELAYS OPERATE, 
INDICATING A VALID DIGIT HAS BEEN RECEIVED. WINDINGS NUMBER 1 AND 
NUMBER 2 ARE ENERGIZED IN MAGNETIC OPPOSITION AND THE RELAY DOES NOT 
OPERATE. IF ONE, OR THREE. OR MORE, T RELAYS OPERATE. THE WINDINGS 
ARE UNBALANCED AND THE RELAY OPERATES, CLOSING GROUND TO THE TIME
OUT CIRCUIT (FIGURE 17). THE EQUIPMENT TIMES OUT AND RELEASES. 

FIGURE 31. DELETE STORED DIGITS FROM SENDING. 
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SEQUENCE OF OPERATION 

+Ps 
I 

bT4lNOTEI) 

~w 
~~~'c.T: ~ PM1 OUTPULSING OF 

1 DIGITS AND I D. 
I PAUSE l NOTE 2) 

TIMED BATTERY TF 
ON LEAD VAR 

PS (END OF LAST DIGIT) 

l (NOTE 3l 

REGISTER-SENDER 

lfiGURE 43A) 

sao 
0 

1' '~·:~:\~ 
2 

t:;::: RO 
15~ so 

20 £-_ TO 

5 ""'-~ uo !.···· '-....., vo 

1
' '•,·;~·::.., /-----:: 
~ 

15~ 51 

2o~n 
25 •• ;;-.~ 

i,o ~ 

F ~ 
15--v$2 

-50 

500 R52 

700RL 
I 

700 

RL 

I 1
' '1·;~~\ ~ 

TO T RELAY 
(SHOWN IN 20 ~ 
FIGURE 28) 25 00;;-.~ 

NOTES: 

I 
I 
I 

RELEASE AS SHOWN 
IN FIGURE 18 

1. ROTARY SWITCH SQO ON CONTACT 15 CONNECTS 
THE T RELAYS TO THE R LEADS FROM CODEL
REED STORAGE TO LEAD THE THIRD DIGIT 
RECEIVED (6). TIMED BATTERY VIA LEADS R2 
AND R4 OPERATES RELAYS T2 AND T4. 

2. OUTPULSING OF DIGITS AND INTERDIGITAL 
PAUSE IS AS SHOWN IN FIGURES 22 THROUGH 25. 

3. AFTER THE LAST DIGIT IS SENT, THE VAR MARK, 
PROGRAMMED AT THE ROUTE FIELD (FIGURE 27), 
CAUSES RELAY L TO OPERATE AND INITIATE 
RELEASE OF THE CIRCUIT AS SHOWN IN FIGURE 
18. THE CALL INITIATED IN FIGURE 27 IS NOW 
COMPLETED. 

b• ~ 

I 5~oo 
0

o N4 I 1
4 

C foo 

10-"~ 

,,, ,}~ I 

1
7 c ::. V4 I 

I 5,00 I 
LEV.H 

2 

IO~~ 
15--.;Y ~ I 
20~ 
s.;,.~ 
b~ ~ I 

Tl~H~tJT~yr,lAR C" A~R FIGURE 28) t 11°o0 1 

5iPoo ; I 
.. I 

IO...C:, 1 ROUTE COMMONS 
LEV. J ~ : FROM TRANSLATOR 

15~ I I 
o I 

2~ o0 
VAR 

25 • 
boOO 

FIGURE 32. READOUT FROM STORAGE 
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SECTION 240-205-040 
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co 
00 
0 
1-t> 

~ 
00 

SEQUENCE OF OPERATION 

TO li:TI iT4 

OS (NOTE I) 

rF 
CDI 

PS 

I 

-l-co1 +To +TI +T4 

~SQ 
SQ TF 

[

lPM 

COUNTING CHAIN I ']DIGIT IS REPEATED 
I.D. PAUSE I I AS SHOWN IN 
FIGURE 24 I I FIGURES 12 a 13 

I I 

~~OS (NOTE 2) 

l !!~~~ GROUND 
CLOSED TO 
T RELAYS 

REGISTER-SENDER , ---

(FIGURE 41Al (FIGURE 43Al --, 
c ' I AB OS 85 PULSE 

II II DSL I II e>--T TEST 
I 8 10 7 7T 

CRI46 
OS 

BA MP TO Tl CR83 T4 • &OO ~ -SO 
II )(98 88 178 )(4T 2T)(3T lllot 98)( 2 

NOTES: 

PR 

12}
-~2 

-0 __ _9.:!. 

OS COMPLETE PULSING 
LOOP SHOWN IN FIGURE 29 

3T 

1. OPERATED, RELAY DS REMOVES THE SHORT CIRCUIT AT CONTACTS OF 
RELAY PR, SHORT CIRCUITS CONTACTS OF RELAY PM (FIGURE 29) AND 
REMOVES TIMED GROUND FROM WINDING NUMBER 1 OF THE T RELAYS 
(FIGURE 28), PREVENTING THEM FROM REOPERATING UNTIL THE 
DIGIT HAS BEEN REPEATED. 

2. RELAY DS HOLDS OPERATED UNTIL THE DIGIT HAS BEEN REPEATED 
AND RELAY C (FIGURE 13) RESTORES. 

FIGURE 33. REPEAT NEXT DIALED. DIGIT TO SELECTOR (CODE 0,1,4). 
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c.:> co 
0 
1-+.o 

~ 
00 

TRANSLATOR 

coo E FIELD PROGRAM PANELS 

NOTES: 

I. ALTERNATE ROUTING CAN OCCUR UNDER TWO CONDITIONS: 

(a) IF ALL TRUNKS ON A PARTICULAR SELECTOR LEVEL ARE BU 
THIS CONDITION CAUSES THE AR RELAY ASSOCIATED WITH TH 
LEVEL TO RESTORE AND CLOSE TIMED BATTERY TO THE AP 
AR LEAD, INITIATING ALTERNATE ROUTING. 

(b) IF A SELECTOR FAILS TO SWITCHTHROUGH. 
AFTER ROUTING DIGITS ARE OUTPULSED, RELAY L IS OPERA' 
LEVEL J OF ROTARY SWITCH SQO (FIGURE 28). IF SWITCHTHR 
DOES NOT OCCUR, RELAY L REMAINS OPERATED, INITIATING 
ALTERNATE ROUTING. DURING THE INTERDIGITAL PAUSE FO 
THE OUT PULSING OF THE ROUTING DIGIT, THE SUCCEEDING S 
STEPS TO ITS ELEVENTH ROTARY POSITION AND CONNECTS A 
24-VOLT BOOSTER BATTERY SIGNAL TO OPERATE RELAY BT 
REGISTER-SENDER. 

N7 

P2 

RB 

Y (ATB). 
~T 

ROPRIATE 

'ED VIA 
~UGH 

LLOWING 
gLECTOR 
POSITIVE 
~THE 

2. IF AN ALTERNATE ROUTE COMMAND IS GENERATED AS A RESULT OF 
EITHER CONDITION, l(a) OR (b), THE REGISTER-SENDER GOES THROUGH 
AN ABSORB CYCLE AND NEW ROUTING DIGITS ARE SENT. 

3. ONLY PROGRAMMED INTERSECTIONS OF THE CODE FIELD AND ROUTE 
FIELD ARE SHOWN; ALL OTHERS HAVE BEEN OMITTED FOR SIMPLICITY. 

4. ®INDICATES SHORTING PIN . 

• INDICATES DIODE PIN. 

A4 

B4 

FIGURE 34. PROGRAMMED ALTERNATE ROUTING. 

I 
ROUTE FIELD PROGRAM PANELS 
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,j:>. 
0 
0 
1-1> 

,j:>. 
00 

TIMED BATTERY 
PN LEAD AAR 

SEQUENCE OF OPERATION 

NOTE I 
r-c------1--------;-, 

. SQ tAB tAC 

'. SELECTOR 

I 
I 

SQO 

L 

AR 

SQO 
(STEPS TO 
CONTACT 3 
POS. D) 

I t'tiMU}~~~~ 
I 

PM 

PM 

TF 

PS 

T4 

.. 
.AC 

SQO ~
I 

SQO (NOTE 3) 

l 1 COUNTING CHAIN 
: I. D. PAUSE (fiGURE 24) 

TF 

PS 

I AB 

~N~TE 4 L 

~ 
S.R. 

I
B 

RLS 
MAG. 

v:~~ 
MAG. 

A 

REGISTER-SENDER 
(fiGURE 43Al 

r PULSE 
TEST RESET 

c CR63 
SQO 
INT. 

0 r 
SQO 

100 

o· 
0 

:---•o 
CH 
-1E-----'YYY-!! I 

0.2Mf 200 

NOTES: 

• • 
':.-15 
0 

.. 20 
·~ 25 

•e.~ 

L PS 

4~ 

AR 
*7 
TO ...__ 

3T 

T2 
'--

3T 

T4 
--><.. 
4T 

I. THE 0, 2, 4, (ABSORB CYCLE) PROGRAMMED IN THE A SPACE IS RECEIVED AS 
SHOWN IN FIGURE 28. ABSORB CYCLE OPERATION IS AS SHOWN IN FIGURE 29. 

98 

2. IF AN ATB CONDITION EXISTS FOR THIS ROUTE (RELAY AR-1 RESTORED), TIMED 
BATTERY IS CLOSED TO LEAD AAR. WHEN RELAY PS OPERATES, RELAY L 
OPERATES, INITIATING ALTERNATE ROUTING. 

3. ROTARY SWITCH SQOSTEPS SELF-INTERRUPTED, VIA LEVEL B, TO CONTACT 4 
(POSITION D) TO RECEIVE THE FIRST ALTERNATE ROUTE. 

4. CONTACT 4 (POSITION D) OF ROTARY SWITCH SQOHAS TIMED BATTERY ON LEADS 
DO, D2, AND D4, W!HCH CAUSES AN ABSORB CYCLE. IF AN ATB CONDITION 
EXISTS, OPERATION IS AS PREVIOUSLY DESCRIBED. IF THERE ARE IDLE TRUNKS, 
A 7 IS OUTPULSED. IF ALL TRUNKS BECOME BUSY AFTER THE OUTPULSING HAS 
BEGUN "CRANK-BACK" ALTERNATE ROUTING (FIGURE 36) MAY BE INITIATED. 

BA 

FIGURE 3S. ATB ALTERNATE ROUTING. 
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,j:::. 
f-' 

0 ..... 
,j:::. 
00 

SEQUENCE OF OPERATION 

+Ps 
I 

~T4 
I • I I 

I 1 I 

f 
ABSORB CYCLE 
SQO STEPS TO 

CONTACT 5 {POS. El 

~ tPs 
t~T7 
• 

TIMED BATTERY 
ON LEAD EAR 

+24V BOOSTER 
BATTERY 
RETURNED 

FROM SELECTOR 

BT 

9
SQ 

0 

PM] OUT PULSE 
DIGIT 7 

PM 

I 
I 
I 

CONT. ON NEXT 
COLUMN 

NOTES: 

SQO 
STEP TO 
CONTACT 7 

NOTE I 

AR 

SQ 

PM 

PM 

TF 

PS 

TF 

T7 
SQ 

TF +sao ~6~~~Z.P 6 
PM" \POS. Fl 

I COUNTING CHAIN 
I I.D. PAUSE 
I 

TF 

PS {NOTE 2l 

AB 

SELECTOR 

~ 

tA 
S.R. 

t' RLS 
MAG. 

v~:~ 
MAG. 

SQO 

SQO \NOTE 3) 

1. WHEN RELAY SQ RESTORES, THE PATH ~R 
TO WINDING NUMBER 2 OF RELAY LIS 
OPENED, AND THE HOLDING PATH FOR SQ 
RELAY L WINDING NUMBER 1 IS THROUGH 
OPERATED CONTACTS OF RELAY PS. TF 

2. WHEN RELAY PS RESTORES: 

{a) IF SWITCHTHROUGH HAS OCCC"RRED, 
THE INFORMATION PROGRAMMED IN 
THE F POSITION IS READ AND THE 
CALL PROGRESSES IN THE NORMAL 
MANNER. 

I COUNTING CHAIN PMJ 
: I.D. PAUSE (FIG.24) 

(b) IF SW!TCHTHROUGH HAS NOT OC
CURBED (RELAY BT OPERATED), 
THE COINCIDENCE OF RELAYS .bAND 
BT OPERATED AND RELAY PS RE
STORED CAUSES RELAY AR TO OPER
ATE AND INITIATE ALTERNATE 
ROUTING. 

3. ROTARY SWITCH SQOSTEPS SELF
INTERRUPTED, VIA LEVEL B, TO CON
TACT 8 (POSITION H). 

TF 

PS 

A 

+ 

SELECTOR I REGISTER-SENDER I 
ACCESS CIRCUIT 

ACCESS RELAY CIRCUIT 

CROSSPOINT 
ACCESS SWITCH 

I \FIGURE 2Bl I 
A 195 1 - - R R ;--*---\ R \5) 
~ I 0 e e e e -'-'--+-----------------. 

I 
0 + + T T r-*-\ T \4) 

I I 1 • • • • ---'--+ 

I I I 
L __ _L __ J 

REGISTER-SENDER 

(FIGURE 49A) {FIGURE 43Al 

, ~r AB +0 

CRI49 

FIGURE 

-------- -----4,,---------_J 

COMPLETE 
PULSING LOOP 
SHOWN IN FIG. 29 

R6 -o 
..-.------------------------ ---- -- -'\1\/'y • I 

300 

MP L BT 

IT 4 
3T 

PS 

CRSO AR ., . .., MP PS BA 

IX 4T 5T 18 9B 
CRI37 

II 

AR MP 
AR 

CR69 
7T ~ 
SQ -o 

0 

SQO 10~ 
LEV. B 0 

CR63 
0 

15-: 
I 0 

20 o0 

SQO 25 ~0 

SQO 
INT. 

tooo 

PS 
lOB)( 

,,, 

PULSE 
TEST RESET 

Cll ! SQ AT AR AS 
• I !--------'vvv--1 )(3T 88

1
78 13 

200 0.2MF 3T 

B2 B2 
CRI478A~ 

7B I 2 -

36. CRANK-BACK ALTERNATE ROUTING. 
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SECTION 240-205-040 
ISSUE 1 

SEQUENCE OF OPERATION 

~s. AB 

I I ABSORB CYCLE AND 

! '] L---~ COUNTING C~AIN I.D. PAUSE 

-f:Ps 
! ] DIALING CONTINUES 

SQl lLAST DIALED DIGIT, 
SOl REACHES 
UNGROUNDED CONTACT) 

OS 

REGISTER-SENDER 

l~IGURE 43A) 

OS AB 
9T 9 

NOTES: 

c BA 
q---..,s"'B'*5"'B.----1'1' 

SQI 
LEV. A 

1. HOLD SENDING IS USED IN PREPARATION FOR SENDING 
MULTIFREQUENCY. WHEN SENDING DIAL PULSES INTO A 
COMMON CONTROL REGISTER-SENDER OF ANOTHER 
OFFICE, A STOP DIAL SIGNAL IS USED TO PREVENT 
SENDING UNTIL THE INCOMING REGISTER-SENDER IS 
SEIZED. THE HOLD SEND MARK PREVENTS OUTPULSING 
UNTIL ALL DIALED DIGITS ARE RECEIVED. 

FIGURE 37. HOLD SENDING (CODE 0,2, 7). 
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,j::.. 
~ 

0 ...... 
,j::.. 
00 

NOTE I 

PS 

MFA 
• 

~
s.oso 

O PM] 

MF (X CONTACTS) 

I 

: NOTE 2 

I PM (10TH PULSE) 

TF 

PS 

T7 

M7 

~
S.RSQ S.R.l MFA 

0 + 
AOV 

TF 

PM: ~ COUNTING CHAIN 
I 1.0. PAUSE 

tPs 
I 
I 
I 

BA PS 

9a ' 
•ta 

MF 

RESET 

REGISTER-SENOfR 

(FIGURE 44A) (fiGURE 9A) 

l 

Ml 
Tl MMI MMI 700rl-2Q )( • • tax 

M4 
T4 MM4 MM4 700~ )( • • ITX 

M7 
T7 MM7 MM7 700~ 

)(IT X • • 

ML ML 

MFA 
M SQ I 

~ ~ MO 

-1300 OK c .. Mt • OK 

3T 

M7 M4 Ml 
7T )(7T )(7T 

I 

GA 

3 . DO 

SQi AT ~ M4 

AR T 

m' " c., 
CRI47 

3

T 

PC 7a BA NOTES: 

I. DIAL PULSE ROUTING DIGITS ARE SENT TO STEP 
THE SWITCHTRAIN AFTER THE HOLD SENDING 
MARK IS REMOVED (FIGURE 37). THE MODE OF 
SENDING IS TRANSFERRED TO MF BY THE CODE 
1, 4, 7, PROGRAMMED IN THE SPACE FOLLOW
ING THE LAST ROUTING DIGIT. 

2. AFTER REGISTERING THE MF MARK, RELAY SQ 
OPERATES AND CLOSES RELAY PM (FIGURE 25). 
RELAY PM PULSES 10 TIMES (FIGURE 24) TO 
PROVIDE A PAUSE FOR THE SELECTOR AND 
TRUNK CIRCUIT TO SWITCHTHROUGH. 

FIGURE 38. TRANSFER MODE OF SENDING TO MF (CODE 1,4,7). 
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til>-
til>-
0 ..... 
til>-
00 

REGISTER-SENDER 
,----------------------------------------------------------------------------------------------- ' 

SEQUENCE OF OPERATION 

+-s 
I 

GA 

PS 

Tl 

Ml 

Ml 

Dl 

t >1'00 
PS RESET ·-rfsf 

NOTES: 

!}aTE 2 

TPS 

I 
I 

RELAYS PREVIOUSLY OPERATED 

BA, MF 

82 82 J; 

SQO 
-50. r-1100 

1. THE MF DELETE DIGIT IS PROGRAMMED IN THE SPACE 
FOLLOWING THE I, 4, 7 CODE (SEND MF). 

I 
(FIGURE 44A) 

BA PS 

9a T 181 

PC RA CRI47 AS AR ,, 781( 

Cll 

rj~'' 2MF 200 

SQO 
INT. 

... I3T 31 

T 

AT 

78 1 

700 TO MMO MMO 

~',ax • • 
Ml 

• • 700rl -50 
Tf MMI MMI 

' • • ITX 
ML ML 

l" 3T 00 lC DO 
MD DO 500 til -50 

; 5T 11 a1 l 9 

7 
01 

Ml 01 If 500q -50 t 5T * a
1 f 9 

CRII47 

DO 
MF CRI65 DL DL 

9T 

MF MS MS 

a a 

SQO SQO 

M 
l( 

38 
MD 

38*-

GA 

10 

DO 

GA 
M7 GB 500~ 

' '•a s' 

.. CRII3 

PS as 
~ 800 PS PS ST GB DO GA 

2 • • 71 17 IT I l( 8 II• 
58 
AS 

2. AFTER REGISTERING THE DELETE DIGIT (DO AND D1 
LOCKED OPERATED) ROTARY SWITCH SQO STEPS TO 
THE NEXT POSITION TO RECEIVE A 0, I, 7 (ADVANCE 
SEQUENCE, SEE FIGURE 30). RELAY AS OPERATES 
AND ROTARY SWITCHSQO STEPS SELF-INTERRUPTED. 
RELAY D1 CAUSES ROTARY SWITCHSQO TO STEP TO 
THE FIRST DIGIT LOCATION. 

Cl~ 

,., ' '·::\.,.,. "'~" ·: ,. " " ~· "' LEV. c I 15 s 9T • • I . 
20 I 

25 .... .. 
'~·· 

FIGURE 39. MF DELETE DIGIT. 
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~ 
CJ1 

0 ..... 
~ 
00 

REGISTER-SENDER 

r----------("-F.;.;IG:..:Uc:.R:.::Ec_4.:_4:_cAc_:)____ (FIGURE 9A) 

+~ A
1
B ~C M: • • R76 RC DO GA KP ST M2 Ml 9 900 

TO ~:_j 3 I ITX ::i 
68 
:J 8T 4 4T 3 I IT IT 

17 1700 
OUTGOING 
LINES 78 C24T2MF R32 

~~UNKS :---] C23!2MF 580 

I -0 R ~0i38 ;J ~ i DD GA KP ST Ml M2 II 1100 
• e e 121 6TX 6)( 28 l )(38 5 14 GBX 8BX ' " 

SEQUENCE OF OPERATION liB 

+Ps Ml 

I Tl MMI MMI 700 -50 

M2 
BA PS MM2 MM2 1oon -5o ~" •I -

98 18 IBX 
M2 Cll GA 

•I~ 
200 0.2MF • 

~~}""' 
KP 

CRII3 

AS AR AT MF MO 

3T 3 78 88 18 

+GB 1700 CPS 1100 CPS 
(NOTE I) 

GA GB 

s.o. IX 
PULSE 

CRI47 
KP RESET TEST PC BA ™' ML ML GA DO GB 

I 
I 78 3 2 3 5T 

GA 98 KP 
BA KP 

PS .,. so 48 

J"" -50 1.3K GB 
RELAYS PREVIOUSLY OPERATED .,. 

10 

M2 
AC, MF. BA. DD PS 

~BOO 
PS PS ST GB KP 

NOTES: • • 71 )(9 

GA 

SQO +PS 
ADVANCES 

1. KP (KEY PULSE) TONE IS SENT PRIOR TO THE SENDING 
OF DIGITS TO CONDITION THE RECEIVING EQUIPMENT 
ON THE LINE. 

2. RELAY GA CLOSES THE TONES REPRESENTING THE 
DIGIT (3) TO THE T & R LEADS UNTIL THE M RELAYS 
RESTORE. 

FIGURE 40. MF SENDING. 
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,j:>.. 
0) 

0 ..... 
,j:>.. 
00 

REGISTER-SENDER 

(FIGURE 44A) (FIGURE 9A) 
r-----------------------, 

SEQUENCE OF OPERATION A8 AC MF T T R76 RC 00 GA KP ST 11 
17001 

SQO 

SQO ADVANCES 
TO CONTACT 
20 (NOTE I) 

ST 

ST TONE GAl 
1700 CPS 
150D CPS 

RL • (NOTE 2) 

RELEASE 
AS SHOWN 
IN FIG. 18 

+Ps 
I 
I 

I ITX SB 121 8T 4 4T 5T 

(-
~ n 

TO DO L_ ____________ _j I FROM MF 

LINES R32 CIRCUIT 
OR 580 lH-85843) 

tJT()JLAST DIGIT 

Mil 

• 

OUTGOING ~ DISTRIBUTION 

TRUNKS 

R Roo ? t oo 
~.----------------4~-4~~~~2~1~ e6T 

GA KP ST 

6.. ''38 5 

GA 

PS 

M( J

LAST 
DIGIT 
SENT 

RELAYS PREVIOUSLY OPERATED 

AC, MF, BA, BB, DD,KP, GB 

NOTES: 

I. ST (STOP TONE) IS SENT FOLLOWING 
THE LAST DIGIT TO INDICATE END OF 
PULSING. 

88 

PC 

foo 
I 'J>o 

5 00 
0 

10~ 
0 
0 

15-: 
0 

R52 

8A CRI47 TMI 

78 3 

8A 

MR MR CRI12 ST 

9 

G8 

IX 

ML ML GA DO 

98 ST 500 
12 

10 
ST 

ST 

IK 
20 o° CRI64 MF ST ST IK ~ 

25 ~0 
.. , )( • • 

~oo• 68 78 

FIGURE 41. MF RELEASE, 
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NOTES: 

1. THE SEIZURE OF THE EQillP
MENT IS AS SHOWN IN FIGURES 
7 THROUGH 12. 

2. TIMED GROUND PULSES FROM 
THE TRANSLATOR ARE EXTEND
ED TO THE C LEAD VIA THE 
REGISTER-SENDER AND ACCESS 
EQillPMENT. THE C LEAD OF 
THE CLASS-MARKED LINE IS 
CONNECTED TO THE CLASS-OF
SERVICE ACCESS CIRCillT (FIG
URE 9A OF THE TRANSLATOR) 
ASSOCIATED WITH THE CLASS
OF-SERVICE DETECTOR (FIGURE 
SA). THE OUTPUT OF FIGURE 
BA, VIA THE CODE FIELD AND 
CODE CIRCillT, CAUSES AN OUT
PUT TO APPEAR AT THE ROUTE 
FIELD. 

TRANSLATOR 

CL c CRI IN INC 

VRI 

REGISTER-SENDER 
ACCESS CIRCUIT 

ACCESS RELAY CIRCUIT 

CROSSPOINT 
ACCESS SWITCH I 

I 
CL CR4 CF CF r-+-- CF 

L __ .L __ j 

REGISTER-SENDER 

(fiGURE 44Al 

H RL BA Cl2 CR42 RL BA AR TO 

18 6T 4MF 3T liB 5 

CR43 R23 -50 

IOK 

TG 

FIGURE 42. C LEAD CLASS-OF-SERVICE. 
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,j::. 
00 
0 ..... 
,j::. 
00 

-I 

+I 

A 

REGISTER-SENDER 

(FIGURE 42A) (FIGURE 48A) (FIGURE 44Al TOUCH CALLING RECEIVER 

+ 

B 

c 

TSI 

-r2·4 
-I 

TS2 

+I 
TC~6 

TO 
CODELREED 

STORAGE 

,--- H3 

-R H3E 

Ll 
+R LIE 

\. c CRI71 2 2R H3 L1 

0~0 o~ J 14 • • )( 3 i )(21 I 
00 5 

0 

13 gO....IO 
---<> 

~15 
0 
~ 20 

o.;, 25 
oooJ 

SOl 
LEV. 0 

l~c CRI72 

CRS 

i ~0~~ ~ 3 I oo"\ I e 1 g 5 3R H3 

I "-10 e )( I ~ 21 B 300 r-1 -so 
6)( 

8 C CD 
6 

FROM tTM 9 1 IU •vvv~ FIGURE I 
10 

TIME~R~~TTERYtTBB CRI40 CRI39 TC ""' '"""' . . ' l ,, t GENERATOR 
3 

TCM DPM 

TO 
TRANSLATOR 

(NOTES 2 8 3) 

C:,...l5 
0 
0o 20 
0~0 25 

Ood 

CB 

SO! 
LEV. E 

~500 : SQR H3 Ll 
• )(I )(I II• 

SQI 

~ 
L-...1 I 6T 68 I I• 

C3 
1(----vv\ 

0.2MF 200 

NOTES: 

1. SEIZURE OF THE EQUIPMENT IS AS SHOWN IN FIGURES 7 THROUGH 
12. 

2. OPERATED CONTACTS OF RELAY TC CLOSE TIMED BATTERY TO 
LEAD TCM. LEAD TCM IS THE TOUCH CALLING CLASS-OF
SERVICE LEAD TO THE TRANSLATOR. 

3. IF A DIAL PULSE IS RECEIVED, RELAY A RESTORES AND OPER
ATES RELAY C. RELAY C RELEASED RELAY TC. UNOPERATED 
CONTACTS OF RELAY TC TRANSFER TIMED BATTERY TO LEAD 
DPM. LEAD DPM IS THE DIAL PULSE CLASS-OF-SERVICE LEAD 
TO THE TRANSLATOR. 

4. TONES ON THE -1 AND +I LEADS ARE CLOSED DIRECTLY TO THE 
TOUCH CALLING RECEIVER WHERE THEY ARE CONVERTED VIA 
THE HAND L RELAYS TO TWO-OUT-OF-FIVE CODE. 

5. THE TWO-OUT-OF-FIVE CODE IS STORED ON CODELREEDS IN THE 
SAME MANNER AS DIAL PULSES EXCEPT THAT THE LEVELS OF 
ROTARY SWITCH SQI ARE MARKED BY THE TOUCH CALLING 
RECEIVER INSTEAD OF THE COUNTING CHAIN, WHICH IS NOT USED. 

6. THE STEPPING OF ROTARY SWITCH SQI IS C'lNTROLLED BY RELAY 
CB. 

FIGURE 43. TOUCH CALLING ARRANGEMENT, ONE TOUCH CALLING RECEIVER PER REGISTER-SENDER. 
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