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PRINTED IN U.S.A. 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 

195 BROADWAY, NEW YORK Ny 10007 Nov 2 s 1977 
DRAWING NOTICE 

I 

TITLE Traffic Management Systems -
Dial Tone Speed Register 
Circuit - For Use In Dial 
Offices 

SD-96403-01 ISSUE 37B 
CD ISSUE 12B APPX 3B ADD. 
RATING AT&TCo Standard 
SYSTEM Traffic Management 

DATE 04-22-77 
DRAWING DISTRIBUTION CODE: 1 S99 

DESCRIPTION 

6.1 Project: TMS 

6.2 

6.3 

6. 31 

6.32 

6.33 

6.34 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

.. 

Reissued sheets: 1, 2, 3, 4, 7, 8, 11, 13 
(Total reissued sheets: 8) 

This change for TELCO consideration is to _add a feature. 

Connection is added to the Pollable Data Terminal (PDT) 
SD-3B232-01 to start the Dial Tone Speed Register Circuit 
from the PDT. 

Connecting information to the Alarm Survei~ance and Control 
Circuits (CSACS, TASC, etc.) is clarified and No. 5 Crossbar 
Interface and Control Circuit is added. 

Note 119G~is added to indicate dwells necessary when an 
odd number of terminals is to be skipped. 

Note 208 is added to show Dial Tone First coin lines are 
connected to this circuit in the same manner as flat rate 
lines for offices not having Common Control TOUCH-TONE. 

This change also covers: Drafting correction. 

This B change does require WECO notification to TELCO. 

Transmission is not affected by changes in this issue. 

Direct Current Drain Data is not affected by this issue. 

Equipment information is not affected. 

Equipment Design Requirements are not affected. 
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CIRCUIT DESCRIPI'I0N CJ-9C./+C13-01 
rss:_;E l?B 

A PPEt;r,:;:;,t 3B 
J;;•Ir. ISSUE ~37B 

DIST!l CGDI: JS99 

.. 

CHANGES 

TRAFFIC MANAGEMENT SYSTEMS 
DIAL TONE SPEED REGISTER CIRCUIT 

FOR USE IN DIAL OFFICES 

D. Description of Changes 

D.l Connecting information is changed to show lead RAL connectin8 
to the No. 5 Crossbar Interface and Control Circuit. 

DATED 04 -22. 77 

D.2 Connecting information is added for the Pollable Data Terminal 
(PDT) to the start leads STR and STRG. 

D.3 Drawing error is corrected in Note 401. 

D.4 Note 401 is updated.to show previous Options YR and YL. 

D.5 Note 119G is added to indicated dwells necessary when an odd 
number of terminals is to be skipped. 

F. Changes in CD Section 

F. 1 

( s) 

( t) 

(u) 

Add the following to Paragraph 4. 01 "corrnECTIHG CIRCUITS": 

Pollable Data Terminal - SD-3B232-0l. 

Common E2A Telemetry System - Status and Command Remote 
Application Schematic - SD-1C543-0l. 

Common E3 Alarm System Application Schematic - SD-2P070-0l. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT. 521+5-GFC 
WECO TlEPI'. 2313-ALT-WEA 

Printed in U.S.A. 
l-'81~<.: 1 
1 F~ie;e 
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PRINTED IN U.S.A. 
AMERICAN TELEPHONE : ND TELEGRAPH COMPANY 

195 BROADWAY, NEW YORK, N.Y. 10007 

E-1077 {7.74) 

DRAWING NOTICE 

TITLE Traffic Management Systems 
Dial Tone Speed Register 
Circuit - For Use in Dial 
Office 

SD-96403-01 ISSUE 36B 
CD ISSUE 12B APPX 2B ADD. 
RATING AT&TCo Standard 
SYSTEM Traffic Management 

DATE 
JTTNE 6, 1975· 

DRAWING DISTRIBUTION CODE: 1 S99 

DESCRIPTION 

6 .1 Project: None 

6.2 Reissued sheets: 1, 2, 3, 5, 8, 9A, 11, 12, 13, 15 
(Total reissued sheets: 10) 
Added sheets: 9B 
(Total added sheets: 1) 

6.3 This change for TELCO consideration is to add an improvement 
to an existing feature. 

6.31 In step-by-step offices equipped for TOUCH-TONE or common 
control, if a resistance ground is present on the tip, the 
speed register lock•s up and the line circuit is prevented from 
releasing. The lock-up avoids false registration of dial tone 
delays on subsequent test lines but it entails an interruption 
of testing. The interruption sometimes prevents the operating 
company from ob~aining sufficient test data. 

6.32 An optional wiring change (Option YL) is added to eliminate 
the tip ground test during busy hours (key ST operated). 
The tip ground test is retained for non-busy hours only 
(maintenance mode-key TST operated). _ . 

.. -1 ; , 1 I 7 

6.33 This change is issued in response to Southern Bell Engineering 
Complaint SBS-4035, Illinois Bell Engineering Complaint 
IBS-3148 and Southwestern Bell Engineering Complaint SWS-4057. 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

Connecting information on the Theory Schematic is added in 
response to Indiana Bell Engineering Complaint INB-4171. 

This B change does require WECO notification to TELCO. 

Transmission is not affected by changes in this issue. 

Direct Current Drain Data is not affected by this issue. 

iquipment information is not affected. 

Equipment Design Requirements are not affected. 

Clr.T 1 1071; 
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C!HClllT DESCR1 l"l'Wfi 

TRAFFIC MANAGEMENT SYSTEMS 
DIAL TONE SPEED REGISTER CIRCUIT 

FOR USE IN DIAL OFFICES 

D. nr,:sclUI''l'ION OF CII/\Nrn-::; 

D.l '!'he l'e:1ture wherein 11' :i 1':1u.LI. rc:;J1:l.:1w·c ,'.ru:111<1 
is present on the tip, the spL'cd re:',.btcr 7 ,_,,.:l;c; 

up and the line circuit is preventerJ from rele,isin 1: 

is made optional ( option YL or YR). This feature 
applies only in a SXS office with Touch-Tone or com­
mon control. 

D.2 Connecting information is added to the theory 
schematic. 

F. CHANGES IN CD SECTION 

F .1 Under Section II - Detailed Description, on p:w,e 
7, in paragraph 3.05, change the second ~entence 

to read: If resistance ground is present at this 
time, and if the circuit is in the maintenance mode 
(key TST operated) or if option YR is provided, rcJ.-,J 
TL operates. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

Dept 5245-GFC 
WECO Dept 5155-RD-AAM-WEA 

.. 

c 11-<y,11u3-n1 
I:-:.,; iJ•; l 'il 

/\l 1l'~~;rix q 
DW:; i Si, :E 3 fl 
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY 

195 BROADWAY, NEW YORK, N. Y. 10007 

SD-96403-01 
CD 12B 

ISS!JE 35/,' 
APP. lAC 

DRAWING NOTICE RATING 

SYSTEM 

DATE 

AT&TCo Standard 
Traffic Manag~ment 
November 20, 1974 

DWG DIST CODE: 1S99 
TITLE 

S t _ Di'al Tone Speed Register Circuit -Traffic Management ys ems 
For Use In Dial Offices 

DESCRIPTION 

6.1 PROJECT: None 

6.2 Reissued sheets: 1, 2, 3, 4, 5, 7 and 8 
(Total reissued sheets: 7) 

6.3 This change requires coordination with another circuit, 
specifically: EADAS Traffic Data Converter - SD-3B213-0l 

6.4 This change for TELCO consideration is to correct a trouble 
condition which would not permit the connection of both the 
EADAS Traffic Data Converter and the DTSR Remote Registration 
Circuit. 

6.5 Transmission is not affected by changes in this issue. 

6.6 Direct Current Drain Data is affected by this issue but is 
negligible. 

6.7 Equipment information is affected and will be covered by 
WECO drawing J99231F-( ). 

6.8 Equipment Design Requirements will be available about 2Q74 in 
J99231, BSP Section 822-125-150, Issue 6, Addendum 2 . 

.. 
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CIRCUIT DESCRIPTION 

CHANGES 

TRAFFIC MAN,~GEMENT SYSTEMS 
DIAL TONE SPEED REGISTER CIRCUIT 

FOR USE IN DI.i\L OFFICES 

B. Changes in Apparatus 

B.l Added 

j~elay CODE 
TDC U723 

D. Description of Changes 

D.l Figure 14 adds relay TDC to provide for circuit 
control by the EADAS Traffic Data Converter and 

Remote Registration. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5245-LCB 
WECO DEPT 5156-JEH-WEA 

.. 

Printed in U.S.A. 

CD-96403-oi_ 
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DWG ISSUE 35fl.C 
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AMERICAN TELEPHONE AND TELEGRAPH COMPANY 

195 BROADWAY. NEW YORK, N. Y. 10007 

SD-96403-01 
CD 12B 

1~,SUE 3l: 
PPP. 

DRAWING NOTICE RATING 

SYSTEM 

DATE 

AT&TCo Stanc:.ard 
Traffic i•lam.1.ge::-,ec. t 
July 24, 1974 

DWG DIST CODE: 1S99 
TITLE 

Traffic Management Systems - Dial Tone Speed Register Circuit - For Use In 
Dial Offices 

DESCRIPTION 

6.1 PROJECT: None 

6.2 Reissued Sheets: 1, 2, 3, 4, 7 ·& 8 
(Total reissued sheets: 6) 
Added sheets: 11, 12, 13, 14, 15, 16, 17 & 18 
(Total added sheets: 8) 

r:. -:, .. 
0. _,.L 

r 4 o. 

h ' . . _) 

6.6 

This change for TELCO consideration is to provide lead P~L 
for CSACS. 

Provide leads for the EADAS-TDC. 

Improve response of the Dial Tone Detector to lm-1 levels 
of Dial Tone. 

Provide Theory Schematic and Sequence Charts. 

This change also covers: Drafting correction 

This B change does require WECO notification to TELCO . 

Direct Current Drain Data is not affected by this issue. 

6.7 Alternating Current Drain Data for this circuit shown on this 
.drawing is not affected by this issue. 

6.8 Equipment Design Requirements are not affected . 

.. 
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SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

1.01 This circuit originates test calls on 
spare subscriber line circuits and 

thereby provides an indication of the per­
centage of calls on which dial tone is not 
received within 3 seconds. 

1.02 This circuit can be used in any type 
of standard dial office and its capa­

city is 100 or 200 test lines, coin and non­
coin. (For connections of line conductors 
to the arcs, see Note 103). 

2. GENERAL DESCRIPTION·OF OPERATION 

2.01 The description that follows applies 
to both Fig. 1 (Mfr Disc.) and Fig. 12, 

unless otherwise specified. 

2.02 The test can be started manually by 
operating a start key located on the 

unit or at a local or distant traffic regis­
ter rack, or automatically by means of a 
program timer, or by the Engineering and 
Administration Data Acquisition System -
Traffic Data Converter. For Fig. 1, it is 
also possible to start this circuit by 
operating a key associated with the Dial 
Tone Speed Indicating Circuit. 

2.03 The tip and/or ring leads of spare sub-
scriber line circuits are connected to 

terminals on arcs of 206-type selectors. 
When a test line is seized, a call is origi­
nated in the usual manner. In all offices 
except Step-by-Step equipped for TOUCH-TONE 
calling or common control, the dial tone 
speed register circuit responds to a coinci­
dent change of de resistance when dial tone 
is received. In Step-by-Step TOUCH-TONE 
offices a dial tone detection circuit (Fig. 
13) is employed to detect dial tone directly. 
In either case, the receipt of dial tone 
causes the circuit to release the line under 
test promptly. A timing arrangement controls 

.. 

the progression from one test terminal to 
the next, the interval being approximately 
3 seconds in the case of Fig. 1 and exactly 
4 seconds for Fig. 12. 

2.04 All test calls are scored on a T 
register, and dial tone delays ex­

ceeding 3 seconds are scored on a D regis­
ter. One pair of T and D registers can be 
provided for each arc (20 lines), but it is 
possible to group the scoring for several 
arcs on one pair of registers. 

2.05 In order to provide flexibility in 
the assignment of test lines, this 

circuit (per Fig. 12) is capable of: 

(a) A 4-second dwell on unassigned ter­
minals without performing a test. 

(b) Skipping one or more unassigned 
terminals by self-interruption of 

the step magnet of a selector, subject 
to certain restrictions, see 3,18. 

(c) Bypassing whole arcs of a selector, 

2.06 The same skip features, but not the 
dwell, are provided in the original 

circuit per Fig. 1. It is important to 
note that every terminal of a working arc 
must be (a) a working (assigned) terminal, 
(b) a skip terminal, or (c) a dwell terminal, 
depending on whether Fig. 1 or 12 is used. 
Any oken terminal appears to the circuit as 
a waring line, and a false dial tone delay 
will be scored each time the selector 
reaches such a terminal. 

2.07 Release of the start key at any time 
will stop the test and return any off­

normal selector to its normal position by 
self-interruption except where ZU option 
is provided. In this case, even though 
ground start is removed, the circuit will 
continue until it has completed a full 
round of tests. 

SECTION I 
Page 1 
1 Page 
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SECTION II - DETAILED DESCRIPTION 

1. GENERAL 

HAND-OPERATED SWITCHES - FIG. 1 (MFR DISC.) 

1.01 One hand-operated rotary switch is 
associated with each arc of selectors 

A and B. Each switch has six positions. 
The first five positions of each switch 
control the operation of the registers. 
The sixth position will cause the test cir­
cuit to skip the arc associated with that 
switch. Similar positions on each switch 
are multipled. 

HAND-OPERATED SWITCHES - FIG. 12 

1.02 One hand-operated toggle switch is 
associated with each arc of selectors 

A and B. Each switch has two positions.· 
Position 1 is associated with a PA- (or PB-) 
punching which may be cross-connected to a 
TD- punching corresponding to a pair of 
registers. Operating the toggle switch to 
position 1 associates the arc of the selec­
tor with the selected pair of registers. 
Operating the toggle switch to position 2 
causes the associated arc to be skipped. 

REGISTERS - FIG. 1 (MFR DISC.) OR FIG. 12 

1.03 A maximum of five sets of T and D 
registers are associated with each 

group of the hand-operated switches. The 
T register scores the number of tests made 
and the D register scores the number of 
calls which do not receive dial tone within 
3 seconds. 

1.04 Various arcs may be grouped together 
to cause registrations on common 

registers in the same group as follows: 

(a) For Fig. 1, by setting the rotary 
switches in the desired position. 

(b) For Fig. 12, first by making the 
pro~er cross-connections between 

the PA- (or PB-) and TD-- punchings, and 
then, by setting the toggle switches in 
position 1. 

1.05 If necessary to have registers com-
mon to both the A and the B groups 

of switches, only five sets of registers 
can be used. ZP option. 

2. OPERATION OF CIRCUIT USING FIG. 1 
(MFR DISC.) 

DIAL TONE MEASUREMENT - FIG. 1 (MFR DISC.) .. 
A. FAST Key Operated (Noncoin Line Tests) 

2.01 If dial tone is received in less than 
a predetermined minimum interval, the 

line seized is released but the circuit will 
not proceed to test the next line until the 
end of this predetermined interval. 

2.02 If dial tone is received in more than 
the predetermined minimum interval but 

less than 3 seconds, the line seized is re­
leased immediately, and the circuit is ad­
vanced to test the next line immediately. 

2.03 In the first test cycle, if dial tone 
is not received within 3 seconds, the 

circuit waits until it is received. If it 
is received before 2 to 4 minutes, the line 
seized will be released immediately, and 
the circuit will advance to test the next 
line. The D register will operate to 
record that dial tone was not received 
within 3 seconds. If dial tone is not re­
ceived within 2 to 4 minutes, an alarm is 
sounded. 

B. FAST Key Normal 

2.04 The function of the FAST key is to 
speed up the advance of the test 

selectors. When the FAST key is operated, 
the circuit advances at a predetermined 
minimum interval. With the FAST key normal, 
the advance is extended to 3 seconds. 

START OF TEST (LOCAL CONTROL) 

2.05 The operation of the start toggle 
switch or start key ST is not effective 

unless selectors A and Care normal. With 
selectors A and C normal and the start 
toggle switch ST operated, the S relay 
operates. If the ST key of Fig. 7 or 11 is 
operated instead of the ST toggle switch, 
the L relay operates to operate relay S. 
Relay S operated operates relay Sl, and 
opens the operating circuits for relays P 
and CT. Relay Sl operated (a) opens the 
operating circuit for relay T, (b) operates 
relay S2, and (c) short-circuits capacitor 
T with the J resistor to remove any charge 
that may be on the capacitor. Relay S2 
operated operates relay STl and opens the 
operating circuit of the S3 relay. Relay 
STl operated (a) locks under control of 
start key ST, (b) operates relays ST and 
A, and (c) provides ground to the biasing 
winding of relay T to hold armature contact 
7 to back contact 4. Relay A operatec 
causes an alarm to be sent in, see 2.29. 
Relay ST operated (a) locks under control of 
relay STl, (b) supplies ground to arc C4 
for operating the registers, (c) releases 
relay S, (d) provides ground for operating 
the S3 relay, and (e) provides ground for the 
T tube. Relay S released (a) releases relay 
Sl, (b) operates step magnet A, and (c) 
provides operating ground for relay P. Relay 
Sl released (a) releases relay S2, (b) closes 
the circuit of test relays T and CT through 
to the line circuit to start line hunting, 
and (c) removes the short circuit from capa­
citor T to start the tube timing, see 2.08 
and 2.09. 

2.06 Relay S2 released operates relay S3 
which, in turn, operates T register 

associated with arc A2. 

SECTION II 
Page 1 
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2.07 The circuit now starts testing, and 
relays ST and-STl are operated. Re­

lay Tor CT is connected to the line under 
test, register T and step magnet A are 
operated, tube T starts the test timing 
interval, see 2.08, and relay A starts 
timing for a stuck switch, see 2.29. 

TIMING 

2.08 With relay ST operated, operating 
ground is connected to the tube T. 

Capacitor Twill start to charge in series 
with resistors Band B4, receiving its 
charge from potentiometer T and the mid­
point of resistors N and Nl. When the po­
tential on capacitor T reaches approximately 
the same potential as the filament, the 
grid potential also approaches the filament 
potential and the tube becomes conducting 
from filament to plate, causing relay P to 
operate. With the FAST key normal, this 
time is approximately 3 seconds. With the 
FAST key operated this time can be varied 
by connecting strap 2 to various punchings 
Bl to B4 on the resistance unit. When 
strap 2 is connected to punching Bl, the 
shortest time is obtained and this time 
can be increased by moving the strap to 
punchings B2, B3, or B4. The farther along 
the strap is moved, the longer the time 
becomes. When the strap is connected to 
punching B4, the time interval is approxi­
mately 1.5 seconds. Strap 2 governs the 
time when this circuit is used independently 
of the Dial Tone Speed Indicating Circuit. 
When the Dial Tone Speed Indicating Circuit 
is used, strap 1 (which is connected to 
punchings Bl to B4 in a similar manner to 
strap 2) governs the time. 

2.09 When the Dial Tone Speed Indicating 
Circuit is used, the circuit through_ 

strap 2 is opened, and strap 1 is substi­
tuted. For an explanation of the tube 
timing and its calibration, see 5.01. 

TESTING NONCOIN LINES 

2.10 Relay Tis used for testing noncoin 
lines. Relay Tis connected in series 

with the battery winding of the line relay 
of the line under test causing the line re­
lay to operate. Relay T does not operate at 
this time due to the high resistance of the 
line relay. When the line is found and the 
mechanical equipment is in position to send 
out dial tone, the line relay is disconnected 
and replaced by a lower resistance, there-
by, causing relay T to operate. Relay T 
operated operates relay Tl. Relay Tl op­
erated (a) locks independently of relay T 
under control c.f relay Sl, (b) disconnects• 
relay T from the test lead, causing the 
mechanical equipment and relay T to release, 
and (c) provides an operating path for relay 
S when relay P operates. 

A. FAST Key Normal - First Cycle 

SECTION II 
Page 2 

2.11 With the FAST key normal, the minimum 
speed of tests is 3 seconds. Should 

the T and Tl relays operate before the 3-
second timing interval is over, the circuit 
waits until the end of this interval when 
relay P operates. Relay P operated operates 
relay S. Relay S operated (a) locks under 
control of relays Sl and S2,. (b) operates 
relay Sl, (c) releases the stepping magnet 
A, causing the A selector to step to the 
next terminal, and (d) opens the operating 
circuit of relay P which releases. Relay 
Sl operated (a) operates relay S2, (b) re­
leases relay Tl and opens up the ground 
circuit to the T relay winding, and (c) 
discharges capacitor T through the 200-ohm 
resistor J. Relay S2 operated releases 
relays Sand S3. Relay S3 released, re­
leases register T. Relay S released (a) 
releases relay Sl, (b) reoperates stepping 
magnet A, and (c) reconnects operating 
ground to the winding of relay P. Relay 
Sl released (a) releases relay S2, (b) re­
moves the 200-ohm discharge shunt from 
capacitor T, causing it to charge, and (c) 
connects ground through the winding of relay 
T to the next line. Relay S2 released re­
operates relay S3 which, in turn, reoperates 
the T register. 

2.12 The circuit is now ready to test the 
next line. Assume that dial tone is 

not received within 3 seconds. In this 
case, when relay P operates at the end of 
the 3-second timing interval relay RC will 
operate since relay Tl has not operated. 
Relay RC operated (a) holds the stepping 
magnet A operated, (b) connects direct 
ground to the test lead to prevent relay T 
from operating and to keep a continuous 
circuit on the test lead, and (c) operates 
relays Sand S2. Relay S operated operates 
relay Sl and releases relay P. Relay Sl 
operated discharges capacitor T through the 
200-ohm resistor J. Relay S2 operated re­
leases register T. Relay P released re­
moves the short circuit from relay RCl 
which now operates in series with relay RC. 
Relay RCl operated (a) provides an operating 
path for relay D when relay P reoperates, 
(b) releases relay S, and (c) causes the 
tube T to fire, thereby reoperating relay 
P when relay S has fully released. Relay 
S released (a) holds relays RC and RCl op­
erated independently of relay Tl, (b) holds 
the stepping magnet A operated independently 
of relay RC, (cJ reconnects ground. to the 
winding of relay P which operates, and (d) 
releases relay Sl. Relay Sl released (a) 
removes the short circuit from relay T, 
permitting it to operate when dial tone is 
received, (b) removes the 200-ohm discharge 
resistor from across capacitor T. Relay P 
operated operates relay D which, in turn, 
operates relay Dl which operates the D 
register. The circuit remains in this 
condition until dial tone is received or 
until relay A operates to give an alarm, 
see 2.29. 

....... 
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2.13 When dial tone is received, relay T 
will operate in turn operating relay 

Tl. Relay Tl operated (a) locks indepen­
dently of relay T under control of relay 
Sl, (b) disconnects relay T from the test 
lead causing the mechanical equipment and 
relay T to release, and (c) releases relay 
D. Relay D released releases relay Dl 
which causes the D register to score. Relay 
Sl operated (a) holds relay S2 independently 
of relay RC, (b) releases relay Tl, and (c) 
discharges capacitor T through the 200-ohm 
resistor J. Relay RC released releases 
stepping magnet A to step the switch to the 
next terminal. Relay P released releases 
relay S. Relay S released (a) releases re­
lay Sl, (b) reconnects operating ground to 
the winding of relay P, and (c) reoperates 
the A stepping magnet. Relay Sl released 
(a) removes the 200-ohm discharge shunt 
from capacitor T causing it to charge, (b) 
connects ground through the winding of relay 
T to the next line circuit, and (c) re­
leases relay S2. Relay S2 released reoper­
ates relay S3 which reoperates the T regis­
ter. The circuit is now ready to test the 
next line. 

B. FAST Key Operated - First Cycle 

2.14 When the FAST key is operated the 
minimum speed of tests is governed 

by the connection of lead 2 to various 
punchings, Bl to B4, as described in 2.08. 
Should the T and Tl relays operate before 
the minimum timing interval is over, the 
circuit operates the same as described 
for when the FAST key is normal. Assume 
that dial tone is received after the first 
timing interval but before 3 seconds. In 
this case, when relay P operates at the end 
of the first timing interval, relay RC will 
operate since relay Tl has not operated. 
Relay RC operated (a) holds the stepping 
magnet A operated, (b) connects direct 
ground to the test lead to prevent relay T 
from operating and to keep a continuous 
circuit on the test lead, and (c) operates 
relays Sand S2. Relay S operated operates 
relay Sl and releases relay P. Relay Sl 
operated discharges capacitor T through the 
200-ohm resistor J. Relay S2 operated re­
leases register T. Relay P released removes 
the short circuit from relay RCl which now 
operates in series with relay RC. Relay 
RCl operated (a) provides an operating path 
for relay D from relay P should dial tone 
not be received before 3 seconds, and (b) 
releases relay S. Relay S released (a) 
holds relays RC and RCl operated indepen­
dently of relay Tl, (b) holds the stepping 
mae;net A operated independently of relay RC, 
(c) reconnects ground to the winding of 
relay P, and ("ti) releases relay Sl. Relay 
Sl released (a) removes the short circuit 
from relay T permitting it to operate when 
dial tone is received, (b) removes the 200-
ohm discharge resistor from across capaci­
tor T causing it to charge. When dial tone 
is received before relay P operates the 

second time, relay Twill operate, in turn 
operating relay Tl. Relay Tl operated (a) 
locks independently of relay T under control 
of relay Sl, (b) disconnects relay T from 
the test lead causing the mechanical equip­
ment and relay T to release, and (c) causes 
the T capacitor to charge immediately and 
operate the tube T. This causes relay P 
to operate. Relay P operated operates relay 
S. Relay S operated operates relay Sl and 
releases relays P, RC, and RCl. 

2.15 Relay Sl operated (a) holds relay S2 
independently of relay RC, (b) re­

leases relay Tl, and (c) discharges capaci­
tor T through the 200-ohm resistor J. Relay 
RC released releases stepping magnet A to 
step the switch to the next terminal. Relay 
P released releases relay S. Relay S re­
leased (a) releases relay Sl, (b) reconnects 
operating ground to the winding of relay P, 
and (c) reoperates the A stepping magnet. 
Relay Sl released (a) removes the 200-ohm 
discharge shunt from capacitor T causing it 
to charge, (b) connects ground through the 
winding of relay T to the next line circuit, 
and (c) releases relay S2. Relay S2 re­
leased reoperates relay S3 which reoperates 
the T register. The circuit is now ready 
to test the next line. 

2.16 Should it take longer than 3 seconds 
to receive dial tone, then, when relay 

P operates at the end of the 3-second inter­
val and with relay Tl normal and relay RCl 
operated, the D relay operates. Relay D 
operated operates the Dl relay which, in 
turn, operates the D register. The circuit 
remains in this condition until dial tone 
is received or until relay A operates to 
give an alarm, see 2.29. When dial tone is 
received, relay T operates, in turn, oper­
ating relay Tl.· Relay Tl operated (a) re­
leases relay D, (b) locks independently of 
relay T under control of relay Sl, (c) dis­
connects relay T from the test lead causing 
the mechanical equipment and relay T to 
release, and (d) provides an operating path 
for relay S when relay D releases. Relay D 
released operates relay Sand releases re­
lay Dl which, in turn, releases the D regis­
ter. Relay Dis slow release to insure 
operation of the D register. With relay S 
operated, the circuit now functions as des­
cribed for an OK test call where dial tone 
is received between the first timing inter­
val and 3 seconds. 

CIRCUIT ADVANCE AFTER FIRST TEST CYCLE 

2.17 During the first test cycle, the ad-
·vance from one test terminal to the 

next requires the receipt of dial tone. If 
dial tone is not received, the circuit does 
not advance and alarm is given after 2 to 4 
minutes. However, at the completion of the 
first test cycle, ground from arc C2 oper­
ates relay Eon its primary winding. Relay 
E operated locks on its secondary winding to 
ground on the start key and connects relay 
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D2 in the circuit. The circuit functions 
on subsequent test calls in the same manner 
as described in 2.10 and 2.18 except that, 
if dial tone is not received within 3 
seconds, the circuit does not wait but pro­
ceeds as follows. When relay D operated, 
it caused relay Dl and the D register to 
operate, and at the same time it operated 
relay D2. Relay D2 operated connects bat­
tery to operate relay Tl which now causes 
the circuit to function as on an OK test 
and advance the ci cuit to the next test 
terminal. 

TESTING COIN LINES 

A. Speed of Test 

2.18 When control switch C selects an arc 
to which coin lines are connected for 

test, relay CN operates. With relay CN 
operated, the advance from one test to • 
another is advanced to 3 seconds. Should 
the FAST key be normal at the time of test­
ing, the operation of the CN relay performs 
no function. 

B. Step-by-Step Offices 

2.19 Coin lines in Step-by-Step offices 
requiring ground start are tested by 

.using the noncoin test and furnishing Fig. 
3 and 4. 

2.20 The coin line circuits used for tests 
have ground disconnected from the tip. 

Both tip and ring are then connected to 
relay CL (Fig. 3 - one per line circuit). 
When the line is seized, relay CL operates 
connecting the tip to the winding of the LSC 
relay of Fig. 4. When the mechanical equip­
ment is in a position for dialing, ground 
is connected to the tip operating relay LSC. 
Relay LSC operates relay Tl which opens the 
circuit to the test lead releasing relays 
CL and LSC and the mechanical equipment. 
The T relay does not function on this call, 
and the circuit functions as previously de­
scribed for a noncoin line. 

2.21 Coin lines in Step-by-Step offices 
requiring battery start are tested by 

using Z option. Battery start and ground 
start lines must not be mixed on any arc of 
selectors A or B. 

2.22 Relay CT is connected in series with 
the ground winding of the line relay 

of the line under test causing relay CT to 
operate in series with resistor Mand the 
line relay. Due to the high resistance of 
M, the line relay will not operate. When 
relay CT operates, relay CTl operates. Re­
lay CTl operated short-circuits resistor M 
and places re~istor AB in parallel with 
relay CT causing the line relay to operate. 
With relays CT and CTl operated, the T re­
lay is short-circuited. When the line is 
found, the line relay is disconnected and 
replaced by a higher resistance thereby 
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causing relay CT to release. Relay CT re­
leased removes the short circuit from the T 
relay which now operates. From this point 
on, the circuit functions as described in 
2.10. 

C. Panel and Crossbar Offices 

2.23 In panel and crossbar offices, tests 
on coin lines are made in the same 

manner as noncoin lines except that the 
test interval is always 3 seconds. 

2.24 In Crossbar No. 5 Offices: 

(a) An error is introduced in measuring 
the dial tone delay time when ob­

serving on coin first coin lines. This 
error is brought about as follows: as 
soon as the originating register completes 
the coin test (which is a nonoperate con­
dition for the test relay in the Dial Tone 
Speed Indicating Circuit), the dialing 
circuit is connected to the ring and is 
held by a 1500-ohm resistor to ground 
until the C2 relay releases. This con­
dition satisfies the dial tone speed 
register circuit which will indicate that 
dial tone has been received. However, 
dial tone is not connected to the line 
until the C2 relay has released and re­
moved the 1500-ohm ground. Consequently, 
the time error is equal to the releasing 
time of the C2 relay which is 0.16 to 
0.34 second. 

{b) Those lines with rate treatments re­
quiring a reversal of polarity may 

not be assigned for dial tone speed testing. 

VACANT TERMINAL TEST 

2.25 Battery from the midpoint of resistor 
W through the VT relay is connected 

to all vacant terminals of arcs 2 to 6 of 
selectors A and B. Wlnen either selector A 
or B steps to a vacant terminal, relay VT 
operates but test relay Tor CT does not 
operate due to the high resistance of relay 
VT. Since the stepping magnet is operated, 
the operation of relay VT operates relay 
VTl. Relay VTl operated locks independently 
of relay VT and releases step magnet A or B 
and short-circuits the T capacitor with the 
J resistor to prevent the tube from timing. 
The stepping magnet released steps the 
selector to the next terminal and short­
circuits relay VTl which releases. Relay 
VTl released reoperates the step magnet. 
If the next terminal is vacant, relays .VT 
and VTl again operate and the stepping con­
tinues as described until a working terminal 
is reached, in which case relays VT and VTl 
will not reoperate and the step magnet re­
mains operated until a test call is com­
pleted or the circuit is restored to normal. 
Relay S2 is held operated by relay VT so as 
to prevent a false operation of the T regis­
ter. 

-
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ADVANCING TEST FROM ONE ARC TO ANOTHER 

2.26 When selector A or Breaches terminal 
21 ground from arc l will operate the 

C stepping magnet. Also since terminals 21 
and 22 of selectors A and Bare wired as 
vacant terminals, the A and B switches are 
moved off these terminals as described in 
2.25. When selector A or B moves off ter­
minal 22, the C stepping magnet releases 
thereby stepping the C switch to the next 
terminal. The next arc of selector A or B 
is now in a position to be tested or the 
testing is transferred to selector B, see 
2.28. 

BYPASSING OF ARCS 

2.27 Should it be desired to bypass an 
entire arc, the manually operated 

switch corresponding to the arc to be .by­
passed is set on position 6. When the C 
selector steps to the terminal serving the 
arc to be bypassed, ground is connected 
through arc C4 and the manual switch to 
operate relay SKA. Relay SKA operated (a) 
self-interrupts the C selector magnet 
causing the C selector to step, (b) holds 
relay S2, (c) opens the circuit to test 
relays T and CT, and (d) short-circuits 
capacitor T to prevent the tube from timing. 
Relay S2 operated performs no function at 
this time. The C switch will continue to 
step until relay SKA releases. 

TRANSFER OF TESTS FROM SELECTOR A TO 
SELECTOR B 

2.28 When selector C moves to terminal 6 
the VTl and SW relays o~erate in 

series. Relay SW operated (aJ opens the 
circuit of relay VTl which releases, (b) 
locks independently of terminal 6 of selec­
tor C, (c) operates relay SWA, (d) connects 
ground to lead 5, and (e) transfers the 
stepping circuit ground of test relays RC 
and S from stepping magnet A to stepping 
magnet B. Relay SWA operated (a) transfers 
the alarm relays A and Al from selector A 
arc 1 to selector B arc 1, and (b) connects 
terminals 21 and 22 of arc Bl to stepping 
magnet C. The alarm relays A and Al now 
function for selector Bas described for 
selector A. The operation of selector B 
is now the same as described for selector A. 

STUCK SWITCH ALARM 

2.29 When relay STl operates, it connects 
terminal 1 of arc Al to the other odd­

numbered terminals on that arc and connects 
terminals 21 and 22 of arc Al to the step 
magnet of selector C. With selector A arc 
1 on terminal 1, the circuit to relay A is 
closed. Relay,.A is very slow operate (2 to 
4 minutes) and if selector A remains on 
terminal 1 for an abnormal time, relay A 
operates, in turn, operating relay AL which 
sends in an alarm and lights the DT alarm 

lamp. If selector A moves from terminal 1 
to terminal 2 before relay A operates, then 
the circuit to relay A is opened when the 
selector leaves terminal 1 and when ter­
minal 2 is reached, relay Al operates and 
the circuit to relay A is again closed, 
this time in parallel with relay Al. Relay 
A continues to operate. If the selector 
stops on terminal 2 too long, the A relay 
will operate and bring in an alarm. When 
selector A steps from terminal 2 toter­
minal 3, the circuit to relays A and Al is 
opened and both relays release. Relay Al 
is slow release to keep the circuit of relay 
A opened so as to insure its completely re­
lease before being connected to terminal 3. 
The circuit now functions for subsequent 
odd and even terminals as described for 
terminals 1 and 2, respectively. 

Note: If relay A operates on any odd 
terminal and brings in an alarm, the 
alarm may not be restored when the A 
selector steps to the next even ter­
minal. This is due to the Al relay 
operating before the A relay releases. 

2.30 When the B selector is used for test-
ing, the SWA relay operates. Relay 

SWA operated connects all odd-numbered 
terminals of selector B arc 1 to relay A 
and all even-numbered terminals to the 
winding of relay Al. The stuck switch 
alarm feature then operates for selector B 
in the same way as described for selector A. 

REMOTE STARTING AND REGISTRATION 

2.31 When the registers are located on a 
remote traffic register rack, Fig. 6 

and 10 and Q wiring are furnished. The 
start key is also equipped per Fig. 7 or 11 
or as shown on the Traffic Register Circuit. 
In this case, the circuit is started over 
the cable pair and registration on one set 
of registers is also done over the same 
cable pair as described below. Registration 
on other sets of registers is done over 
separate cable pairs also described below. 
Those classes of service which are to re­
cord their traffic on registers which are 
operated over the cable pair used for start­
ing shall have their hand-operated switches 
set on position 1. Those classes of ser­
vice whose hand-operated switches are set 
on positions other than position 1 will 
have their traffic recorded on registers 
associated with other cable pairs. When the 
ST key is operated, ground is connected 
through relays D and T of Fig. 6 to the 
ring and tip causing relays D and T and also 
~~e L relay to operate. Relay L operated 
pe~forms the same function as the local 
sta~t key ST, and the test circuit now op­
erates as described in 2.05 to 2.07 except 
that the RR relay operates when relay ST 
of Fig. 1 operates and the C selector 
reaches a position where the associated 
hand-operated switch is turned to position 
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1. With relays T and D operated, relay ST 
of Fig. 6 operates. Relay ST of Fig. 6 
operated locks under control of the ST key 
independently of relays T and D. When the 
S2 relay of Fig. 1 releases, relay T of 
Fig. 6 releases thereby operating the T 
register. Therefore, at the beginning of 
each test, relay T and register Dare re­
leased and relay D and register Tare 
operated. When-a test is completed, the 
S2 relay of Fig. 1 operates operating the 
T relay of Fig. 6 causing the T register to 
release. When dial tone is not received 
within 3 seconds, relay D of Fig. 1 operates 
releasing relay D of Fig. 6 operating the D 
register. 

2.32 When traffic is to be recorded on 
registers associated with separate 

cable pairs, the circuit functions as de­
scribed in 2.10 and 2.18 causing the· S3 
and Dl relays to operate. However, the 
operation of these relays instead of op­
erating the T and D registers directly will 
operate the T and D relays of Fig. 10 over 
the cable pair. These realsy in turn will 
operate the T and D registers located on 
the remote traffic register rack. 

DIAL TONE SPEED INDICATING CIRCUIT 
(MFR DISC.) 

2.33 This circuit may be used with the 
Dial Tone Speed Indicating Circuit. 

When the start key in the Dial Tone Speed 
Indicating Circuit is operated, leads A 
and Bare short-circuited, and ground is 
connected to lead ST to operate relay E. 
With relay E operated, ground on lead ST 
is connected to this circuit, and with leads 
A and B short-circuited, the functions of 
the ST key are simulated and the circuit 
functions as described in 2.05. Relay E 
opera~ed also disconnects its primary wind­
ing from the STl lead and connects relay 
D2 in the circuit for use in advancing the 
circuit as described later. Also the initial 
timing circuit of the tube Tis changed by 
opening lead F and closing lead E. Ground 
is connected to lead H to light the R lamp 
o.f Fig. 8 as an indication not to use the 
lock-in feature, and ground is removed 
from lead J to make the operation of the 
SD key of Fig. 8 ineffective. When a test 
call does not receive dial tone within 3 
seconds, the D relay operates in the usual 
manner. This operates relay D2 which con­
nects ground to lead D which, in turn, 
causes the indicating circuit to indicate 
this condition. Relay D2 operated also 
connects battery to operate relay Tl to 
advance this circuit to the next line in 
the usual way. As the control selector C 
steps from terminal to terminal, ground 
from arc C2 is connected to terminals A2 
to A6 and B2 t~ indicate to the indicating 
circuit which arc of selectors A and Bare 
under test. Also when all arcs are tested, 
ground from arc C2 is connected to lead STl 
to indicate the end of a test cycle; When 
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the indicating circuit is arranged for unit 
testing, the operation of the unit key ~ill 
remove ground from lead K to prevent the 
operation of registers in this circuit. 
Also all nonoperated unit keys will cause 
ground from arc C2 terminals 1 to 10 to be 
relayed through the indicating circuit to 
lead L to operate the _SKA relay so as to 
skip testing of undesired arcs as determined 
by the setting of the unit keys. When pre­
pay coin lines are tested, the CN relay will 
be operated causing the advance of the 
register circuit to be extended to 3 seconds 
irrespective of the position of the FAST key. 

RESTORING TO NORMAL 

2.34 When the ST key of Fig. 7 or 11 is 
released, the L relay releases to 

release relay STl. If, however, the ST 
toggle switch has been operated instead to 
start the test, the release of this switch 
causes relay STl to release. 

2.35 In any event, relay STl released 
releases the ST relay to stop the test. 

The C selector self-interrupts to position 1 
from ground at 2 and 3 top of STl relay. 
The A selector, if off-normal, self-inter­
rupts to terminal 1 from ground on brush 
feed of Al arc through contacts of arc 1 
and 10 and 9 bottom contacts of ST relay 
to interrupter spring of A step magnet. 
The B selector, if off-normal, self-inter­
rupts to terminal 1 from ground on brush 
feed of Bl arc through terminals of arc 1 
and normal contacts of the SA and SWA relay 
to interrupter spring of B step magnet. 

ALARM LOCK-IN CIRCUIT - FIG. 8 (MFR DISC.) 

2.36 The alarm lock-in circuit is a special 
test feature controlled by the SD ~ey 

which locks-in any test where it takes more 
than 3 seconds to receive dial tone. This 
feature cannot be used when this circuit is 
controlled either from a traffic register 
rack or from the Dial Tone Speed Indicating 
Circuit. In these cases, the white lamp R 
is lighted and the operation of the SD key 
is ineffective. When this circuit is con­
trolled locally, the SD key operated opera­
tes relay R. Relay R operated (a) provides 
a path for operating the AL relay when the 
D relay operates, (b) provides a locking 
circuit for relay D, and (c) provides a 
path for operating the Tl relay when the 
SD key is released. When a test call is 
made and it requires more than 3 seconds 
to receive dial tone, relay D operates in 
the usual way and locks under control of 
relay Rand operates relay AL to bring in an 
alarm. Should dial tone be received after 
relay D has operated, relays T and Tl or 
CT, CTl, and Tl will function to dismiss 
the mechanical equipment but the circuit 
will lock until the SD key is released. 
When the SD key is released, relays D and 
R release, and the circuit now functions 
as described in 2.10. When dial tone is 
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not received and the SD key is released 
after relay D has operated, the D and R 
relays release, and during the slow re­
lease time of relay R, the T relay operates. 
The circuit now functions in the usual way 
and advances to test the next line. 

3. OPERATION OF CIRCUIT USING FIG. 12 -
START CONTROL OPERATED 

START OF TEST 

3.01 The operation of the start toggle 
switch or the start ST key is not 

effective unless selectors A and Care 
normal. With selectors A and C normal and 
the start toggle switch operated, the S 
relay operates from ground at the A selec­
tor brush feed arc 1, 9 and 10 top normal 
contacts of the·ST relay, brush feed and 
terminal 1 -of the C selector arc 3, operate 
contact of the ST toggle switch, and 4 and 
5 top normal contacts of the ST relay to 
the winding of the S relay. The start tog­
gle switch ST operated, also operates relay 
E which cancels the blocking feature as de­
scribed in 4. If an external start control 
is operated instead of the ST toggle switch, 
relay L operates. Operated contacts 3 and 
4 bottom of the L relay parallel the con­
tacts of the nonoperated ST toggle switch 
to operate relay Sas previously described. 
Relay S operated operates the Sl relay and 
opens the operating circuits for relays P 
and CT. Relay Sl oper.ated opens the op­
erating circuit for relay T and operates 
relay S2. Relay S2 operated operates relay 
STl and opens the operating circuit for 
relay S3. Relay STl operated locks under 
control of the ST key, operates relay ST, 
and provides ground to the biasing winding 
of relay T to hold armature contact 7 to 
back contact 4. Ground from arc 1 of selec­
tor A through STl operated (4 and 5 top) is 
also used to activate the alarm arrangement 
under certain conditions. For a descri~tion, 
see 4.07 to 4.14. Relay ST operated (a) 
locks under control of relay STl, (b) 
supplies ground to arc C4 for operating 
the registers, (c) releases relay S, and 
(d) provides ground for operating the 
S3 relay. Relay S released releases relay 
Sl, operates step magnet A (option YE), and 
provides operating ground for relay P. Re­
lay Sl released releases relay S2 and closes 
through ground or battery to the line under 
test when the ST2 relay operates under 
control of the 4-second cam of the Timer. 
Relay S2 released, operates relay S3 which, 
in turn, operates T register associated 
with arc A2, The circuit is now ready to 
test. 

TIMING .. 
3,02 The purpose of the cam timer is to 

start a call every 4 seconds and to 
check for a satisfactory test at the end of 
3 seconds. If a satisfactory test is made, 
the dial equipment is released immediately 

but the test circuit does not advance until 
the condition is checked at the end of 3 
seconds. On a satisfactory call, the T 
register scores and the circuit advances to 
the next line. If dial tone is not received 
within 3 seconds, both the T and D registers ' 
score, the line is released and the circuit 
advances to the next line. This is the 
general operation for all cycles except when 
the circuit is controlled locally by means 
of the TST key for a special maintenance 
test, see 4. 

TESTING NONCOIN LINES 

A. All Offices Except Step-by-Step Equipped 
for TOUCH-TONER Calling or Common Control 

3.03 Ground start is used in testing these 
noncoin lines. Ground is provided 

through 5 and 4 bottom relay ST, 2 and 3 
bottom relay SKA, 2 and 1 top relay Sl, 1 
and 2, bottom relay Tl, 6 md 5 top relay 
VT3, ZZ wiring, 5 and 6 top relay ST2, 
primary winding relay T, arc 6 of selector 
C, through the cross-connect punchings to 
arcs 2-6 of selectors A or B, to the line 
relay to start the test. The line relay is 
operated, but relay T does not operate at 
this time due to the high resistance of the 
line relay. When the mechanical equipment 
is in a position to send out dial tone, the 
line relay is disconnected and replaced by 
a lower resistance thereby causing relay T 
to operate. Relay Tl will now operate and 
lock under control of relay Sl. Relay Tl 
disconnects relay T from the test lead and 
causes the equipment being tested to re­
lease. Relay Tl also provides a path to 
operate relay S when relay P operates, see 
3,06 and 3,07. 

B. Step-by-Sten Offices Equipped for TOUCH­
TONER Calling or Common Control 

3.04 Dial tone speed testing is conducted 
over both tip and ring to satisfy the 

loop closure required by the originating 
registers or TOUCH-TONE to dial pulse con­
verters. The loop closure is accomplished 
by multing tip leads via the OE relay cir­
cuit which separates line tips between odd 
and even selector terminals to avoid lock­
ups by consecutively tested trunks with 
common tips. 

3.05 When this circuit has advanced to a 
particular line circuit but before 

a test is initiated, the tip is checked 
for resistance ground. If resistance ground 
is present at this time~elay TL op·erates;-· 
The operation of relay TL before relay ST2 
prevents the selector switches from moving 
and the circuit goes into the equivalent of 
a stuck switch alarm. In this instance 
the trouble will probably be a missing in­
sulating tool from the contacts of a CO 
relay associated with the line relay in­
volved in the test. The lock-up to re­
sistance ground is necessary because in 

I:'-, I.) t;, 
"\- ,-l c 
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this type of office 20 tip leads are multed 
together to provide loop closure with the 
result that ground on one tip lead affects 
10% of the DTS data. When this lock-up 
occurs the line circuit affected will be 
prevented from releasing. This may be the 
line circuit assigned to the terminal the 
DTSR is locked up to or the previous line 
tested with the same tip mult. These 
trouble conditions must be traced and the 
line circuits affected inspected for trouble 
conditions before the DTSR is released. If 
no trouble can be found with the line cir­
cuit or line finder the following infor­
mation must be recorded: 

line finder group 
line finder 
TOUCH-TONE or Common Control assign­
ment 

From this information a pattern can be 
developed to isolate the trouble. 

The nature of the problem may be suggested 
by the pattern that develops. For example, 
a repeated failure by one line finder may 
involve that finder's (or its associated 
first selector's) appearance in the primary 
trunk and link frames of SXS Common Control. 
Since the finder and first selectors are 
uniquely assigned a location in these frames, 
the associated equipment is used in a call 
whenever the finder first selector pair is 
used. Another example is a large number of 
failures occurring in like-numbered primary 
switches in the primary frames. If most 
stuck registers occur on finders whose 
appearance in the primary Register Trunk 
and Link frame are in switches numbered 
(for example) 3, then a failure in the SXS 
Common Control linkage or an Originating 
Register is suspect. In this case the 
problem may be in the links between like 
numbered primary switches (horizontal 
group 3) and the Originating Register 
sub-groups. Or, an Originating Register 
failure in that horizontal group's most 
preferred sub-group of Originating Reg­
isters (sub-group 1) may be occurring. 

The best tool in the analysis of these 
patterns is a knowledge of the SXS Common 
Control Register Trunk and Link Circuit, 
SD-32353-01. Sheet D2 of that drawing 
gives the equipment layout. With the 
additional knowledge of preferences tabu­
lated below, the stuck register patterns 
will help to locate any problems that may 
exist in the SXS Common Control preferences. 

Sub-group preferences: 

Horizontal grQup 
(Primary switch no.) 

0-1 
2-3 
4-5 
6-7 
8-9 
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Preferred sub-group 

0 
1 
2 
3 
4 

Register Preferences: 

RP9 to RPO 
RP9 to RPO 
RPO to RP9 

unless App. Fig. 19 is provided. 
in reg. controller; 
in emg. controller if App. 
Fig. 19 is provided. 

3.06 To start a test ground is provided 
through 5 and 4 bottom of relay ST, 

2 and 3 bottom of relay SK.A, 2 and 1 top of 
relay Sl, 2 and 3 top of relay CNT, 1 and 
2 bottom of relay Tl, 6 and 5 top of relay 
VT3, 5 and 6 top of relay ST2, 3 and 1 
bottom of relay TL, primary winding of. 
relay T, arc 6 of C selector through cross­
connect punchings to arc 2-6 of selectors 
A or B over the ring conductor to operate 
the line relay. The T relay does not oper­
ate to the winding resistance of the line 
relay. When the link circuit cuts this 
circuit through to the first selector, the 
T relay operates to the A relay winding 
resistance. The T relay operates the TL 
relay which disconnects the start ground 
and closes a loop containing the T relay 
to the link and selector circuits. The 
loop appears as a king party towards the 
originating register or TOUCH-TONE converter 
which now supplies dial tone current into 
the loop thus formed. Dial tone is detected 
through the secondary winding of the T re­
lay via transformer action with the primary 
which is part of the loop circuit (option 

.
·J YN) or directly from the loop circuit 

(option YO). The dial tone detector TN 
'1 relay will operate and cause relay Tl to 

;/ ~~~~a!~;an;~: ;~o~e;~r1~:d o1~n 3 ~~. the cir­
L 

C. Dial Tone Received Within 3 Seconds 

3.07 The 3-second cam of the Timer makes 
contact 3 seconds after the start of 

the call and operates the Pl relay. Pl 
operated operates the A step magnet (option 
YF) and P. The P relay, in turn, operates 
relay S which locks to the Sl and S2 relays. 
S operated (a) operates Sl, (b) releases 
the A step magnet causing the A selector to 
step to the next terminal (option YE), 
(c) opens the operating circuit of relay P 
which releases, and (d) releases relay ST2. 
Relay Sl operated (a) operates S2, (b) re­
leases Tl, and (c) opens the ground to the 
T relay primary winding. The ST2 relay 
released also opens the ground to the T 
relay primary winding, closes a locking 
circuit for relay S2 and releases relay Pl 
which in turn releases the A step magnet 
causing the A selector to advance to the 
next terminal (option YF). Relay S2 oper­
ated releases Sand S3. When S3 is released, 
the T register scores. Relay S released, 
(a) releases Sl, (b) reoperates the A step 
magnet (option YE), and (c) reconnects 
ground to the P relay winding. Relay Sl 
released, closes in part the ground to the 
winding of relay T for testing the next 
line. The circuit is now readv to start the 
test of the next line when the-ST2 relay is 
operated by the 4-second cam of the Timer. 

,,,..........._ ,........, 
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D. Dial Tone Not Received Within 3 Seconds 

3.08 The 3-second cam of the Timer makes 
contact 3 seconds after the start of 

the call and operates the Pl relay. Pl 
operated operates the A step magnet (option 
YF) and P. The P relay now operates relay 
RC since the Tl relay has not operated. 
RC operated (a) holds the A stepping magnet 
operated (option YE), (b) connects direct 
ground to the test lead to prevent relay T 
from operating and to keep a continuous 
circuit on the test lead, (c) operates re­
lays Sand S2, and (d) locks Pl operated. 
S operated operates Sl and releases P and 
ST2. S2 operated releases relay S3 which 
causes the T register to score. P released 
removed the short circuit from relay RCl 
which now operates in series with relay RC. 
Relay RC operated, holds ground to the T 
relay winding when relay ST2 releases. 
RCl operated releases S which reoperates 
P. Relay D now operates from ground on 
the ST key operated, through P operated, 
Tl and VTl normal, and RCl operated. D 
operated operates relays Dl and D2. Relay 
Dl operated operates the D register. D2 
operated operates relay Tl. Tl operated 
operates S, releases relay T and the line, 
and releases D. D released, releases Dl 
and D2. Dl released causes the D register 
to score. Relay S operated operates Sl 
and releases P and RC. RC released re­
leases Pl and the A step magnet which ad­
vances the circuit to the next test line. 
Relay Sl operated releases Tl and releases 
S, in turn, releases Sl. The circuit is 
now ready to test the next line when the 
4-second cam of the Timer makes contact, 
operating the ST2 relay. 

TESTING COIN LINES 

A. Step-by-Step Not Equipped for TOUCH-TONE 
Calling or Colllillon Control 

3.09 Coin lines in this type office, which 
are tested by using ground start, 

require a Fig. 3 per line and a Fig. 4 per 
dial tone speed register circuit. Such coin 
lines have ground disconnected from the tip 
and both tip and ring are connected to 
relay CL (Fig. 3). The test operation is 
similar to that described for noncoin ground 
start. 

3.10 When the line is seized relay CL 
operates connecting the tip to the 

winding of relay LSC (Fig. 4). When the 
mechanical equipment is in a position for 
dialing, ground is connected to the tip 
operating relay LSC. Relay LSC operates 
relay Tl thus opening the ground to the 
test lead. ~elays CL, LSC, and the equip­
ment under test release. Relay T does not 
operate during this test. 

3.11 Coin lines to be tested battery start 
require ZJ option. Battery start 

lines must not be mixed on any arc of selec­
tor A or B with ground start lines. 

3.12 Battery is provided through relay CT, 
resistor M, 3 and 4 top relay SK.A, 12 

and 11 bottom relay ST, 8 and 7 top relay 
S, 3 and 2 top relay VT3, 3 and 4 top relay 
ST2, 4 and 5 top relay Tl, arc 5 of selec­
tor C, and an arc of selector A or B to the 
line relay. Relay CT operates. However, 
resistor M prevents the line relay from 
operating. Relay CT operated relay CTl. 
Relay CTl operated short-circuits resistor 
Mand places resistor AB in parallel with 
relay CT, permitting the line relay to 
operate. With relays CT and CTl operated 
relay Tis short-circuited. On connection 
of dial tone, the line relay is replaced 
by a higher resistance causing relay CT to 
release. In releasing relay CT removes 
the short circuit from relay T, allowing 
it to operate. The circuit advances as 
described in 3.03. 

B. Step-by-Step Equipped for TOUCH-TONE 
Calling or Common Control 

3.13 Coin lines assigned for dial tone 
speed testing, in this t}rpe office, 

must connect to arc 2 of selector A and/or 
arc 2 of selector B. 

3.14 The circuit seizing the line relay 
and measuring dial tone speed is simi­

lar to that described for noncoin lines in 
3.04 and 3.06. The difference is the use 
of the 1000-ohm ring start resistance (CNT 
operated) which, when the tip and ring are 
simplexed to the coin trunk, satisfies the 
trunk BT relay check. Also, in this appli­
cation the T and TL relays do not operate 
to form the loop as the loop is for~ed by 
the operation of relay CNT. 

C. Panel and Crossbar Offices 

3.15 In panel and crossbar offices, tests 
on coin lines are made in the same 

manner as noncoin lines. It is necessary, 
however, to impose the following restric-
tion when assigning coin lines to the ter­
minals of a particular arc: W-nen a single 
coin line requires multiple appearances on 
one arc, it is necessary to intersperse 
between each pair of such terminals at 
least one dwell terminal or one appearance 
of another coin line. Otherwise, the coin 
line just released on one terminal may be 
caught off-normal when a new call is started 
on the succeeding terminal because the coin 
control trunk has not released the coin line. 

3.16 In Crossbar No. 5 Offices: 

(a) An error is introduced in measuring 
the dial tone delay time when ob­

serving on coin first coin lines. This 
error is brought about as follows: as 
soon as the originating register completes 
the coin test (which is a nonoperate con­
dition for the test relay in the Dial Tone 
Speed Indicating Circuit), the dialing 
circuit is connected to the ring and is 
held by a 1500-ohm resistor to ground 
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until the C2 relay releases. This con­
dition satisfies the dial tone speed 
register circuit which will indicate 
that dial tone has been received. How­
ever, dial tone is not connected to the 
line until the C2 relay has released 
and removed the 1500-ohm ground. Con­
sequently, the time error is equal to 
the releasing time of the C2 relay which 
is 0.16 to 0.34 second. 

(b) Those lines with rate treatments 
requiring a reversal of polarity 

may not be assigned for dial tone speed 
testing. 

UNASSIGNED DWELL TERMINALS 

3.17 The uniform spacing of 4 seconds be-
tween test calls enables this circuit 

to make a maximum of 900 tests per hour. 
In small offices, this number can be re­
duced by arranging the circuit to dwell on 
selected unassigned terminals without per­
forming a test and without scoring the T 
register. This is• accomplished as follows. 
All unassigned terminals of this kind will 
be connected to the VT lead, and the VT 
relay will operate when the selector en­
counters one of these terminals and the 
ST2 relay has operated. The VT relay 
operated will operate the VTl relay and 
hold the S2 relay. The VTl relay operated 
locks to the S relay normal. The circuit 
remains in this condition until the Pl 
relay is operated. When the Pl relay 
operates, the Tl relay is operated from 
battery through the V resistor, 5 and 4 
top contacts of the Pl relay, and 4 and 3 
bottom contacts of the VTl relay. The Tl 
relay operated releases the VT relay. The 
Pl relay also operates the A step magnet 
(option YF) and relay P. The P relay 
operates the S relay through the operated 
contacts of the Tl relay. The S relay 
operated (a) releases the ST2 relay which 
closes a locking circuit for the S2 relay 
and releases the Pl relay if orerated, 
(b) releases the VTl relay, (c) releases 
the A step magnet which advances the selec­
tor to the next terminal, and (d) operates 
the Sl relay. The Sl relay operated re­
leases the Tl and S relays. The circuit 
is now ready to test the next line when 
the ST2 relay operates. 

UNASSIGNED SKIP TERMINALS 

3.18 The dial tone speed register circuit 
can be arranged to skip certain un­

assigned terminals without interfering with 
the normal 4-second spacing between test 
calls or dwells, and without scoring the T 
register. Sue~ terminals shall be connected 
to the VT2 lead and may appear on any arc 
of selectors A and B subject to the follow­
ing restrictions: 

(a) Any individual terminal except the 
first and last of a working arc 
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and those in TOUCH-TONER and/or Common 
Control Step-by-Step offices may be 
skipped without restriction. 

(b) When 2 or more adjacent terminals 
are skipped, the next terminal in 

the sequence must be a dwell. 

3,19 These restrictions do not apply ',rhen 
an entire arc is to be skipped as 

described in 1.02. The circuit action is as 
follows. When the 3-second cam of the 
Timer makes contact, the selector leaves 
the assigned or dwell terminal as earlier 
described in 3.03. 

3.20 When the selector brush arrives at 
the first vacant terminal, relay VT2 

operates. When S releases and with VT2 
operated, relay VT3 will operate from ground 
on 4 bottom of S, through SKA normal (2 and 
1 top) and STl operated (1 and 2 bottom). 
Relay VT3 operated (5 and 4 bottom) causes 
the step magnet of the selector to self­
interrupt and advances the circuit to the 
next terminal. When the selector brush 
leaves the vacant terminal, relay VT2 re­
leases. 

3,21 When the terminal is an individual 
unassigned terminal, the next one will 

be either a working or a dwell terminal. 
For this case, relay VT2 does not reoperate, 
and the VT3 relay releases. When the 4-
second cam of the Timer makes contact, 
the circuit proceeds to test the line con­
nected to this terminal or to dwell on 
this terminal for 3 seconds without per­
forming a test depending on the terminal. 

3.22 If 2 or more adjacent terminals are 
to be skipped, assume that the selec­

tor has left the first and landed on the 
second. The VT2 relay immediately re­
operates and reconnects ground to one side 
of the VT3 relay winding. The VT3 being 
a slow-release relay does not release 
during the transfer time of the selector 
brush from the first to the second terminal. 
The reoperation of relay VT2 with relay 
VT3 held operated causes the step magnet 
to self-interrupt and advances the circuit 
to the next terminal. This circuit action 
is repeated for the remaining skip terminals 
in the sequence until the selector brush 
eventually reaches the dwell terminal in 
accordance with restriction mentioned in 
3,18 (b). 

3,23 The reason for this requirement is 
best illustrated by considering a 

relatively long sequence of skip terminals. 
It is evident that some time during the 
stepping action of the selector, the 4-
second cam of the timer will have made con­
tact. This marks the start of a 3-second 
testing interval, and if the selector had 
landed on an assigned terminal, some part 
of that test interval would have been lost. 
Any possibility of error due to this effect 
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has thus been eliminated by not making a 
dial tone test on the terminal immediately 
following the sequence of skip terminals. 

3.24 In order to permit this circuit to 
continue its stepping action after the 

4-second cam of the timer has made contact 
operating relay ST2, battery through 43,000-
ohm resistor VT2 or VT2' is now connected 
to relay VT2 through make contacts of re­
lays VT3 and ST2. For the path through 
resistor VT2' these contacts are: VT3 
4 and 5 top and ST2, 5 and 6 top; for the 
path through VT2 resistor these contacts 
are: VT3 land 2 top and ST2 3 and 4 top. 

3.25 When the dwell terminal is reached, 
relay VT3 releases and relay VT op­

erates operating relay VTl. The circuit 
now functions as described in 3.17. 

ADVANCING TEST FROM ONE ARC TO ANOTHER 

3.26 When the A or B selector is advanced 
to terminal 20 for test, the PB relay 

is operated which energizes the C selector 
and grounds the alarm lead. When test is 
completed on terminal 20, the A or B selec­
tor is advanced to terminal 21 in the reg­
ular manner which releases the PB relay and 
the C selector step magnet which advances 
the C selector one step. The A or B selec­
tor spins to terminal 1 by self-interruption. 

BYPASSING OF ARCS 

3.27 When the C selector encounters a ter-
minal of which the associated toggle 

switch is set in position 2, ground through 
2 and 1 bottom of the ST relay and arc C 4 
and the toggle switch is connected to the 
winding of the SKA relay. This operates 
and forwards this ground through 4 and 5 
bottom of SKA and arc Cl to the interrupter 
contact of the C step magnet which spins 
the C selector off the terminal. 

3.28 In the case of a Fig. 12 modified 
from a Fig. 1, the above operation is 

accomplished by setting the rotary switch, 
corresponding to the arc to be bypassed, 
to position 6. 

TRANSFER OF TESTS FROM SELECTOR A TO 
SELECTOR B 

3.29 When the C selector advances toter-
minal 6, the SW relay operates which 

operates the SWA relay which, in turn, 
transfers the stepping control and alarm 
leads to the B selector. This arrangement 
continues through terminal 10 of the C 
selector. 

RESTORING TO WORMAL 

A. Restore on Removal of Start Ground 

3.30 The circuit restores to normal on 
removal of start ground on circuits 

not wired with option ZU. When start ground 
at the remote location is removed, relay L 
releases, in turn releasing relay STl. If 
the test was started by the local start key, 
release of this key releases relay STl. 

3.31 Relay STl released, releases relay ST 
to stop the test. The circuit re­

stores to normal as described in 2.34 for 
Fig. 1. 

B. Complete Test Cycle on Removal of Start 
Ground 

3.32 Circuits required to complete test 
cycle on removal of start ground will 

provide option ZU. This option is re­
stricted to circuits where starting is con­
trolled by a start key or a timer at a 
remote office or where starting is con­
trolled by ·a timer in the local office. 

3.33 When start ground is removed, relay L 
remains locked by ground from arc 2 

selector C terminals 1 to 10. When selec­
tor C reaches position 11, relay L releases, 
releasing relay STl. The circuit now ad­
vances as in 3.31. 

DIAL TONE DETECTOR - FIG. 13 

3.34 The dial tone detector consists of a 
transistorized amplifier, detector, 

two pulse stre~cher amplifiers, and a relay. 
The TOUCH-TONE dial tone, 350 and 440 cps, 
applied to the input of this circuit results 
in operation of its tone relay TN. 

I ' 
3.35 An ac signal is coupled through capa-

citor Cl and is amplified by transistor 
Ql. Resistors Rl and R2 provide reverse 
bias for Ql, and R3 acts as a small feedback 
path and also provides temperature stabiliza­
tion for Ql. The amplified signal at col­
lector load resistor R4 is coupled through 
capacitor C2 to a clipper circuit made up of 
resistor R5 and varistor RVl. Varistor RVl 
clips the positive and negative peaks from 
the ac signal so that the signal becomes a 
square wave of 0.6 volt peak amplitude. 
Capacitor C3 and inductor Ll form a filter 
while resistor R6 provides coupling. This 
filter is centered at approximately 4JO cps 
with a fairly sensitive bandpass ranging 
between 330 and 460 cps. A component of the d, 
dial tone, now contained in the square-wave 
output of varistor RVl, will pass through 
the filter with little loss and be applied 
to the base of transistor Q2. Resistors R8 
and R7 form a voltage divider to provide 
a small reverse bias at the emitter of Q2. 
Transistor Q2 acts as a biased detector and 
responds only to negative peaks of the ap­
plied square wave which exceed the negative 
bias on its emitter. The output at the col­
lector of Q2 is a series of ground pulses 
which charges capacitor C4 through resistor 
R9. Capacitor C4 discharges slowly through 
resistor RlO and the base of transistor Q3, 
turning Q3 on and holding for as long as 
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pulses from Q2 continue to charge C4. 
Transistor Q3 on supplies -20 volt battery 
through resistor Rl2. Until this time, re­
sistor Rl3 and varistors RV4 and RV5 formed 
a bias circuit to hold transistor Q4 off. 
Now, with transistor Q3 on, transistor Q4 
turns on and provides a path to operate re­
lay TN. 

4. OPERATION OF CIRCUIT USING FIG. 12 -
MAINTENANCE CHECK USING TEST KEY 

GENERAL 

4.01 When this circuit is controlled by 
the ST key, as described in 3., the 

circuit advances every 4 seconds in all 
cycles. This is to insure a consistent 
number of test calls for each hour of 
testing. There is, therefore, no provision 
in the circuit per Fig. 12 for checking the 
line circuits during regular operation for 
possible trouble conditions. This feature 
was provided in the original circuit per 
Fig. 1, whereby the circuit would block 
during the first cycle of operation on 
any line where dial tone was not received. 

4.02 Using Fig. 12, it is necessary to 
make a maintenance check of the con­

nected line circuits periodically during an 
off hour when no dia~ tone delays are ex­
pected, Use of the TST key for this test 
causes the circuit to block indefinitely if 
dial tone is not received, presumably be­
casue of a trouble. After 20 to 30 seconds 
(or 2 to 4 minutes, if the circuit is a 
Fig. 12 modified from a Fig. 1), a minor 
alarm will sound and the DT alarm lamp will 
light. The attention of the maintenance 
man is thus directed to a likely trouble 
condition such as an open terminal or a 
defective line relay. 

START OF TEST 

4.03 The circuit must be at rest when the 
TST key is operated to start the check 

test. The TST key operated operates relay 
TST which opens the operate path of relay E 
to prevent the sequence described in 3, Re­
lay TST operated starts the circuit in the 
usual way by operating relay S. When dial 
tone is received within 3 seconds after a 
call is started, the operation is the same 
as described in 3. 

DIAL TONE NOT RECEIVED WITHIN 3 SECONDS 

4.04 The 3-second cam of the Timer causes 
relay Pl to operate 3 seconds after 

the start of the call. The T register will 
score, and when relay Dl has operated, the 
D register will operate ready to score when 
the line is r~leased. For a detailed de­
scription of relay operations up to this 
point, refer to 3.10. 

4.05 The circuit remains in this condition 
and waits for dial tone. The cam 
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timer keeps rotating but performs no func­
tions. 

4.06 If dial tone is received after 3 sec-
onds but before the alarm sounds, re­

lay Twill operate, in turn, operating relay 
Tl. Relay Tl operated releases the dial 
equipment and relay T. It also releases 
relay D, in turn, releasing relay Dl which 
causes the D register to score. The D relay 
released operates relay S. S operated op­
erates Sl and releases relays P, RC, and 
RCl. The release of RC causes the A step 
magnet to release, thereby advancing the 
circuit to the next test line. The release 
of RC also causes Pl to release. Relay Sl 
operated releases Tl and S which causes Sl 
to release. The circuit is now ready to 
test the new line when the 4-second cam of 
the timer operates. Operation of the 3-
second cam of the timer between seizure of 
the new line and the operation of the 4-
second cam is ineffective. 

STUCK SWITCH ALARM 

4.07 When dial tone is not received within 
20 to 30 seconds after a call is 

started (2 to 4 minutes for circuits modified 
from Fig. 1 to Fig. 12), a minor alarm,is 
sounded, and alarm lamp DT will light. 
Should dial tone be received after this 
interval, the circuit will cause the D regis­
ter to score, release the line, silence the 
alarm, and advance to the next line. 

4.08 Assuming that the alarm persists, 
maintenance action should be taken. 

The arc and terminal number of the line in 
trouble should be noted, and the TST key 
released to return the circuit to normal. 
The trouble should be cleared immediately, 
but if this is not possible, the terminal in 
trouble should be disconnected from the 
line and temporarily strapped to the VT2 
lead. This causes the terminal in question 
to be skipped when the TST key is reoperated, 
allowing the test to proceed. 

Caution: Be sure the trouble is 
cleared and the line circuit recon­
nected before the next regular ueriod 
of operation. 

4.09 A timing arrangement, consisting of a 
thermal relay A and a magnetic relay 

A2, governs the delay time of 20 to 30 
seconds. Since this interval depends on 
the cooling time of the thermal relay A, 
the reset time of the arrangement is negli­
gible. 

4.10 The heater of thermal relay has a 
heating period of 5 to 15 seconds and 

a constant cooling period of 15 seconds. 
Should a selector step from one terminal to 
the next just at the end of the heating 
period, then an alarm will be sent in after 
a 15-second dwell on this last terminal, 
being the cooling time of the heating 

-
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element of relay A. It is expected that 
this condition will not often be encountered 
so that under actual operating conditions an 
interval of 20 to 30 seconds is required 
before an alarm is sounded. 

4.11 The circuit action is as follows. 
When relay STl operates, it connects 

terminal 1 of arc Al to the other odd­
numbered terminals on that arc. With 
selector A arc 1 on terminal 1, the operate 
path to relay A through its heating element 
(terminal 2-3) is closed. Almost immedi­
ately hereafter, contact 1-8 of relay A 
opens. At the end of the heating period, 
contact 5-7 closes. This action operates 
relay A2, from ground on arc Al through 
relay Al normal (contact 3-2), winding of 
relay A2, relay A operated (contact 5-7), 
and the AL resistor to battery. Relay A2 
operated locks independently of relay A 
under control of Al. Contact 2-3 top of 
A2 opens the operate path for relay A and 
its heater starts to cool. At the end of 
the cooling period, contact 1-8 of the A 
relay recloses. Relay AL now operates 
from ground through 1-2 bottom of TST, 
through 1-8 of A, and 4-5 top of A2. Relay 
AL operated sends in an alarm and lights 
the DT lamp. 

4.12 When the selector brush leaves ter-
minal 1 before relay AL is operated, 

relay A2 releases during the transfer time 
from this terminal to the next. Relay A2 
released opens the operate path of AI:.. 
When the brush arrives on terminal 2, relay 
Al operates. The operate time of this relay 
insures that relay A2 is released before an 
operate path is again connected to relay A. 
With relay Al operated, the heater of A 
heats up again until 5-7 of A closes, allow­
ing A2 to operate. Relay A2 operated starts 
the cooling period, and when the selector 
remains on terminal 2 long enough to permit 
contact 1-8 of A to reclose, an alarm will 
be sent in when AL operates. Should the 
selector step to terminal 3 before relay AL 
operates, the same description applies as 
for the transfer from terminal 1 to 2, only 
now the slow release of Al insures that relay 
A2 is released before an operate path of 
relay A is again closed through terminal 3 
of the selector. For subsequent odd and 
even terminals, the circuit functions are 
as described for terminals 1 and 2, re­
spectively. 

4.13 Once an alarm is sent in, this con-
dition is maintained as long as the 

selector remains on that terminal. Relay 
A2 is locked operated under control of 
relay Al, so relay AL is held operated. 
When the sel~ctor leaves this terminal, 
the alarm is restored because of the re­
lease of relay A2 which releases AL. 

4.14 When the B selector is used for 
testing, the SWA relay operates. Re­

lay SWA operated connects all odd-numbered 
terminals of selector B arc 1 to relay A 

and all even-numbered terminals to the 
winding of relay Al. The stuck switch 
alarm feature then functions for selector 
Bin the same way as described for selector , 
A. 

5. SPECIAL FEATURES 

PREVENTING FALSE START CONDITION IN 
CROSSBAR 

5.01 In Crossbar No. 1 offices, the CB 
relay of Fig. 5 is furnished. This 

relay operates under control of the T re­
lay. When dial tone is received, the T 
relay will operate. However, the T relay 
in this case does not operate the Tl re­
lay directly but releases the CB relay, 
and after the CB relay releases, the cir­
cuit to relay Tl is closed. The circuit 
now functions as described above. The 
slow-release CB relay is used to insure 
a minimum closure to the Crossbar system 
before opening the test lead so as to 
prevent simulating a false start condition 
and bringing in a timed-out condition in 
the Crossbar system. When testing 2-party 
message rate line circuits, the tip side 
is grounded in order to prevent the opera­
tion of the test relay T until the 2-party 
test has been completed. This insures 
that the test circuit T relay does not 
operate until the sender L relay is con­
nected. 

REMOTE REGISTRATION 

A. Start Control in Remote Office, Option 
ZU Not Provided 

5.02 Under this condition start control, 
by start key or program timer, is 

installed at a remote location. Option ZU 
not provided permits the dial tone speed 
circuit to restore to normal on removal 
of start ground. 

5,03 A Fig. 6 is provided at the remote 
location. The dial tone speed ~ircuit 

is started and registration on one se't of T 
and D registers is done over a single pair, 
leads T and R, connecting to Fig. 6. Also 
at the remote location a separate Fig. 10 is 
installed for each additional pair of regis­
ters required. Each Fig. 10 requires a 
cable pair. 

5.04 Those classes of service, which are to 
record their traffic on registers 

which are operated over the cable pair used 
for starting, shall have their toggle 
switches TA- or TB-, operated to position 1, 
the corresponding PA- punchings cross­
connected to punching TDl, and the corre­
sponding PB- punchings cross-connected to 
punching TD6. When relay ST of Fig. 12 
operates and the C selector finds a position 
where the associated toggle switch is cross­
connected to punching TDl or TD6, relay RR 
operates. For a detailed description of 
the operation of the relays per Fig. 6 

SECTION II 
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and 10, controlling the start of this cir­
cuit and the operation of the remote reg­
isters, the reader is referred to 2,31, 

B. Start Control in Remote Office, Option 
zU Provided 

5.05 Start control, by start key or program 
timer, is installed at a remote loca­

tion. Under this condition a separate con­
ductor is used for start control. At the 
remote location, a Fig. 10 is installed for 
each pair of r·egisters required. Each 
Fig. 10 requires a cable pair. Providing -
option ZU will permit the dial tone speed 
circuit to complete its cycle on removal 
of start ground. 

C. Timer in Local Office 

5.06 When the program timer is installed 
at the local office the dial tone 

speed circuit may be wired with or without 
ZU option. At the remote location, a 
Fig. 10 is installed for each pair of 
registers required. Each Fig. 10 requires 
a cable pair. 

6. MISCELLANEOUS 

TIME CALIBRATION AND OPERATION OF TUBE 
CIRCUIT - FIG. 1 (MFR DISC.) 

A. Reason for Calibration 

6.01 The following variable factors enter 
into the 3-second interval provided 

by this circuit for measuring dial tone 
time (a) resistances associated with tube 
and T capacitor charging circuit, (b) 
capacitor T, (c) relay times entering into 
the 3-second interval, and (d) tube char­
acteristics. Voltage is not a considerable 
factor because the major portion of the time 
(that produced by the tube circuit) is com­
pensated for voltage to a large extent as 
will be explained. 

B. Method of Calibration 

6.02 The circuit should be calibrated with 
the circuit voltage between 48.5 and 

50 volts. The following method of calibra­
tion may be followed: 

(a) Operate CAL, FAST, and ST keys. 

(b) With a stop watch, determine time it 
takes for the A selector to take 

20 steps. 

6.03 When Fig. 5 is furnished, this should 
be 60.8 to 61.8 seconds. When Fig. 5 

is not furn~hed, this should be 59.2 to 
60.2 seconds. 

(a) If the time is greater than this, 
the potentiometer T should be turned 

counterclockwise; if less, clockwise. 
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(b) Repeat (a) until limits are met. 

C. Operation of Tube Circuit 

6.04 The operation of the tube 
rangement is as follows. 

assumed that the CAL, FAST, and 
are operated and the circuit is 

timing ar­
It is 
ST keys 
in operation. 

6.05 When Sl releases, it removes the 
200-ohm shunt from the T capacitor. 

Since this resistance is low compared to 
the B resistors, the T capacitor may be 
considered as short-circuited with the 
200-ohm shunt on, and therefore, having no 
charge. When the shunt is removed, the 
T capacitor changes from a negative potential 
received from potentiometer T to a positive 
potential received from the fixed potentio­
meter consisting of the filament circuit 
of tube T. The capacitor charges slowly 
since its charging current is supplied 
through the B resistors (400 k total). 
When the plate of capacitor T that is con­
nected to the grid of the tube through 
resistor E reaches approximately the same 
potential as the filament, the tube will 
fire and conduct a current in its plate 
circuit which will operate relay P. 

6.06 Since the voltage on the plate of 
capacitor T connected to the grid is 

directly proportional to the central office 
voltage after any given time and since the 
voltage of the filament is proportional to 
the central office voltage, the effect of 
the central office battery voltage on time 
balances out, except for the minor effect 
of the change in the grid to filament 
voltage for firing due to the change in 
plate voltage and filament current. 

6.07 When the potentiometer slider is 
turned counterclockwise, (that is 

away from the battery end of potentiometer 
T), the voltage to which capacitor T must 
rise to fire the tube is reduced, and there­
fore, the time is reduced. 

6.08 Resistor D limits the current in the 
plate circuit of the tube to a value 

which will not damage the tube. Resistor 
C prevents the plate of the tube from at­
taining potentials while the plate circuit 
is open which might cause immediate opera­
tion of the tube when the plate circuit is 
closed. 

D. Theory of Calibration 

6.09 When the P relay operates (after Sl 

-

released and the tube fired), it ..-._ 
operates RC, S, and Sl in cascade; and Sl 
operated releases S and Sl in cascade. -::_ 
While Sis operated P releases, RCl operates, 
and selector A operates. When S releases, 
RC and RCl release. The T capacitor is 
discharged with Sand Sl operated. There-
fore, when Sl releases, the cycle repeats. 
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6.10 It will be noted that the total time 
per cycle during calibration consists 

of the following individual times: Tube 
operates with 400 kin series with the T 
capacitor+ P operate+ RC operate+ S 
operate+ Sl operate+ S release+ Sl 
release. 

6.11 As was described previously, the 
following operation occurs during the 

time the circuit is timing a 3-second delay 
interval in actual operation. Assume that 
W wiring is used and lead 2 is connected 
to punching B3, 

6.12 The Sl relay released closes the cir-
cuit to the line relay and removes 

the shunt from the T capacitor which starts 
charging in the same circuit as that de­
scribed above in connection with the cali­
bration cycle except that the series re­
sistors are B, Bl, and B2 which total 150 k 
instead of 400 k. When the capacitor 
charges to the same value as the circuit 
was set for when calibrated, the tube fires 
and operates P. P operates RC, S, and Sl 
in cascade, and Sl releases Sand Sl in 
cascade whereupon capacitor T starts 
charging as before except in series with 
250 k because the RCl relay is operated. 
(During the time Sand Sl were operated, 
P released and capacitor Twas discharged.) 
When the tube operates a second time, P 
operates operating the D relay (assuming 
Tl has not operated) and a delay will be 
registered. 

6.13 It will be seen from the foregoing 
that the time required to register a 

delay is as follows: First tube time (150 k) 
+ second tube time (250 k) + P operate+ RC 
operate+ S operate+ Sl operate+ S release 
+ Sl release+ P operate+ D operate. This 
time should equal 3 seconds+ T operate+ 
CB release+ Tl operate because after dial 
tone is received, these three relays must 
function before D operates in order to pre­
vent a delay indication. 

6.14 It should be noted that in both the 
calibration time cycle and the service 

condition cycle for measuring the 3-second 
delay, the following times are common: P 
operate+ RC operate+ Sl operate+ S 
release+ Sl release. Let the sum of these 
times be K. Then, the following equations 
may be written: 

(a) Tube time (400 k) + K = 
Time of calibration cycle 

.. 

(b) First tube time (150 k) + second 
tube time (250 k) + K + P operate 

+ D operate= 3 + T operate+ CB release 
+ Tl operate. 

If C 

T operate+ CB release+ Tl operate - P 
operate - D operate then equation B may 
be written: 

(c) First tube time (150 k) + second tube 
time (250 k) + K = 3 + C. 

6.15 To reduce these equations further, 
the following fact is used. With 

everything else equal, the time for capac­
itor T to reach a potential which will 
cause the tube to fire is directly propor­
tional to the charging resistance. From 
this, it follows that first tube time (150 k) 
+ second tube time (250 k) = Tube time 
(400 k) = T. 

6.16 Obviously with the arrangement used 
in the circuit, Twill always be the 

same regardless of the B punching to which 
lead 2 is connected because the resistance 
used for the first tube time plus the re­
sistance used for the second tube time 
equals 400 k. (When the FAST key is nor~al, 
the first tube time is T and the second is 
approximately zero.) 

Therefore, 

T + K 

T + K 

Tc= 3 + C 

C is a constant determined by relay charac­
teristics to be +0.065 second when the CB 
relay of Fig. 5 is furnished and -0.015 
second otherwise. 

6.17 To get the time to be allowed for 20 
steps, both sides of the equation are 

multiplied by 20 and we get, 

20 x 3.065 = 61.3 seconds 
when Fig. 5 is furnished 

T20 = 20 x 2.985 = 59.7 seconds 
otherwise 

Allowing 1/2 second tolerance, the time 
limits then become 60.8 to 61.8 seconds 
when using Fig. 5 or 59.2 to 60.2 seconds 
otherwise . 
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SECTION III - REFERENCE DATA 

1. WORKING LIMITS 

1.01 When operating on remote control 
basis, D and T relays Fig. 6 and 10 

and L relay Fig. 1. 

(a) Maximum External 
Conductor Loop Earth Potential 

1880 ohms 
2560 ohms 
3260 ohms 
3940 ohms 
4600 ohms 

+20 volts 
+15 volts 
+10 volts 
+ 5 volts 
- 0 volts 

(b) Minimum insulation resistance is 30 k. 

1.02 Type of 
Office 

Step-by­
Step 

Panel 

Crossbar 
No. 1 

Crossbar 
No. 5 

Max Cond Res in 
Tor R Lead* 

Between this circuit and 
first select, 2-party M.R. 
trunk or prepay coin box 
trunk - 45 ohms 

Between this circuit and 
subscriber sender - 35 ohms 

Between this circuit and 
subscriber sender - 50 ohms 

Between this circuit and 
original register - 50 
ohms 

1.03 In Crossbar No. 1, panel, and Step-by-
Step offices, this circuit (except 

Fig. 6 and associated Fig. 2, 7, 9, and 10) 
and all central office equipment which it 
tests shall be located in the same building. 

1.04 In Crossbar No. 5, this circuit (ex-
ce~t Fig. 6 and associated Fig. 2, 7, 

9 and 10) and all central office equipment 
which it tests shall be operated from the 
same battery. 

2 .. FUNCTIONAL DESIGNATIONS 

None 

3. FUNCTIONS 

Note: Unless otherwise specified, the 
functions listed apply on both Fig. 1 
and 12. 

3.01 To start the test manually by opera-
ting a start key on the unit, one 

associated with a local or distant traffic 
register rack, or one associated with the 
Dial Tone Spel'd Indicating Circuit (the 
latter for Fig. 1 only). 

3,02 To start the test automatically under 
control of a program timer, Fig, 12. 

*Maximum Conductor Resistance includes re­
sistance of any relay in T and R lead be­
tween circuits mentioned. 

3.03 To provide variable test timing 
intervals, Fig. 1. 

3.04 To provide a constant timing interval 
of 4 seconds, Fig. 12. 

3.05 To test coin or noncoin lines. 

3.06 To register total number of calls 
made on each arc. 

3.07 To register number of calls made on 
each arc which do not receive dial 

tone within 3 seconds. 

3.08 To provide for individual registration 
on each arc or common registration for 

several arcs. 

3,09 To cancel registration when used with 
the Dial Tone Speed Indicating Cir­

cuit, Fig. 1. 

3.10 To operate registers on local or dis­
tant traffic register rack. 

3.11 On the first test cycle, to give an 
alarm when dial tone is not received 

within 2 to 4 minutes and, on subsequent 
test cycles, to advance the circuit to the 
next terminal at the end of the 3-second 
interval when dial tone is not received, 
Fig. 1. 

3.12 To advance the circuit to the next 
terminal at regular 4-second inter­

vals, Fig. 12, ST key controlled. 

3-13 To advance the circuit to the next 
terminal only when dial tone is re­

ceived, and when dial tone is not received 
within 20 to 30 seconds, to give an alarm 
Fig. 12, TST key controlled. 

3.14 To lock in test calls that require 
more than 3 seconds to receive dial 

tone and to prevent the circuit from ad­
vancing, Fig. 1. 

3.15 To control the advance of the circuit 
to the next terminal after it has 

been locked in, Fig. 1. 

3.16 To light a guard lamp when the circuit 
is being used with the Dial Tone Speed 

Indicating Circuit or by the remote control 
circuit, Fig. 1. 

3.17 To make the alarm lock-in ineffective 
if the circuit is used with the indi­

cating circuit or the remote control cir­
cuit, Fig. 1. 

3.18 To advance the circuit to the next 
terminal after recording has been 

made by the indicating circuit, Fig. 1. 

3,19 To change minimum advancing time when 
used with the indicating circuit, 

Fig. 1. 
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3.20 To provide means for calibrating the 
tube timing circuit, Fig. 1. 

3.21 To bypass an entire arc of selector 
A or B. 

3.22 To skip unassigned terminals, Fig. 1. 

3.23 To provide for a 4-second dwell on 
unassigned terminals without perform­

ing a test, Fig. 12. 

3,24 To skip any single unassigned terminal 
except the first and last of a working 

arc without restriction, Fig. 12. 

3,25 To skip 2 or more successive unassigned 
terminals with the restriction that the 

terminal immediately following the sequence 
of skip terminals, be a dwell terminal. 

3,26 To restore circuit to normal on removal 
of start ground. 

3.27 To provide for completion of test cycle 
on removal of start ground (option ZU), 

Fig. 12. 

4. CONNECTING CIRCUITS 

4.01 When this circuit is listed on a key­
sheet, the connecting information 

thereon is to be followed: 

REGISTER CIRCUITS 

( a) 

(1) 

(2) 

(b) 

(c) 

(1) 

Panel 

Battery Central Office - Miscellane­
ous Register Circuit - SD-21537-01. 

Ground Central Office - Miscellane­
ous Register Circuit - SD-20141-01. 

Step-by-Step - 355A - Miscellaneous 
Alarm Circuit (Reg.) - SD-31976-01. 

No. 1 and 350A 

Traffic Register Circuit -
SD-31109-01 or SD-30896-01. 

(2) 360A - Traffic Register Circuit -
SD-31265-01. 
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(d) Crossbar No. 1 

(1) Traffic Register Circuit -
SD-25317-01 or SD-25942-01. 

(2) No. 5 - Traffic Register Circuit 
SD-25892-01. 

OTHER CONNECTING CIRCUITS 

(e) Panel Line Switch Circuit - ES-207698. 

(f) Panel Line Circuit - ES-207196, 
SD-21715-01, SD-21712-01. 

(g) Step-by-Step Subscriber Line Circuit -
SD-31777-01 or SD-32133-01. 

(h) Step-by-Step Line Switch Circuit -
SD-31644-01 or SD-31259-01. 

(i) Crossbar No. 1 Subscriber Line 
Circuit - SD-25003-01. 

(j) Dial Tone Speed Indicating Circuit -
SD-96419-01. 

(k) Crossbar No. 5 Line, Line Link, and 
Connector Circuit - SD-25548-01. 

(1) Alarm Circuits - SD-21203-01, 
SD-31573-01, SD-31548-01, SD-31209-01, 

SD-96188-01, SD-31980-01, SD-31970-01, or 
sn.:...25761-01. 

(m) 

(n) 

(o) 

(p) 

(q) 

Timer (as provided). 

Line Concentrator Control Circuit -
SD-94815-01 or SD-96536-01. 

EADAS Traffic Data Converter -
SD-3B213-0l. 

Step-by-Step Interface and Control 
Circuit - SD-35025-01. 

No. 5 Crossbar Interface and Control 
Circuit - SD-28075-01. 

(r) No. 1 Crossbar CSACS E2A Remote 
Circuit - SD-1P026-0l . 
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SECTION IV - REASONS FOR REISSUE 

D. Description of Changes 

D.l Provide lead RAL for CSACS. 

D.2 Provide leads for the EADAS-TDC. 

D.3 Improve the response of the Dial Tone 
Detector to low level Dial Tone. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5245-LCB 
WECO DEPT 5155-DJG-WEA 

.. 

D.4 Drafting Correction. 

D,5 Provide Theory Schematic. 

D.6 Provide Sequence Charts. 

D.7 CAD Fig. 64 changed to add CSACS 
and EADAS-TDC connecting information. 
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