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SECTION I - GI•~ERAL DF..SCRIPI'ION 

1. PURPOSF. OF CIRCUIT 

1.01 This circuit originates te1t calls on 
spare subscriber line circuits and 

~ thereby provides an indication or the per­

centage of calls on which dial tone il not 

received w1th1n 3 seconds. 

1.02 This circuit can be used in any type 

of standard dial office and ita capa­

city is 100 or 200 test lines, coin and non­

coin. (For connections of line conductors 

to the arcs, see Note 103). 

2. GmERAL DESCRIPTION OF OPERATION 

2.01 The description that follows applies 

to both Fig. 1 (Mfr Disc.) and Fig. 12, 

lmleas otherwise specified. 

2.02 The test can be started manually by 

operating a start key located on the 

~~it or at a local or distant traffic regis­

ter rack, or automatically by means of a 

program timer. 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 lead of spare sub-

scriber line circuits is connected to 

terminals on arcs of 2.06-type selectors. 

When a test line la seized, a call la origi­

nated in the usual manner. In all offices 

except step-by-step equippeq for TOUCH-TONE 

calling or common control, the dial tone 

speed reg1ster.c1rcuit responde 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 Ollt' tt•st tr-rminal to 

the next, th~ interval being approximately 

3 seconds in th~ case of Fig. 1 and exRctly 

4 seconds for Fig. 12. 

2.04 All teat calla are scored on a T 
regi&tflr, and dial tone d.,lays ex­

ceeding 3 seconds are scored on a D regis­

ter. One pair or T and D regiatera can be 

provided for each arc (20 linea), but it 11 

possible to group the scoring for several 

arcs an 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 (n) a working (assigned) terminal, 

(b) a skip terminal, or (c) a dwell terminal, 

depending on whether Fig. 1 or 12 is used. 

Any open terminal appears to the circuit as 

a working 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 orr­

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 or teats. 
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SECTION II - DETAILED DESCRIPl'lON 

1. G~ERAL 

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

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

A and B. Each awitch hall aix positions. 
The first five positions or each switch 
control the operation or 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-OPfo:RATED SWITCHES - 'FIG. 12 

1.02 one hand-operated toggle switch ie 
associated with eaah arc or selectors 

A and B. Each awitch has two positions. 
Position 1 1a 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 s\lected pair of registers. 
Operating the toggle switch to position 2 
causes the associated arc to be skipped. 

REGISTERS - FIG. 1 (MJI'R 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 area 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 1n the desired position. i ·~· 

(b) For Fig. 12, first by making the 
I: I .. 

proper cross-connections between . . . ' . ~ 

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

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

or switches, an~ five sets or registers 
can be used. 

2. OPERATION OF CIRCUIT USING PIG. 1 
{MFR Disc. 1 

DIAL TONK MEASUREMEN'l' - PIG. 1 (MPR DISC.) 

A. FAST Key Operated. (Ha"\coin Line !!'eats) 

2.01 It dial tone 11 reeeived in· less than 
& predetermined minimum interval; the 

line seized 18 releaaed but the eireuit Will 

1 

. 
1.' 

~~· 
'..l•)i, 

j 

L 
I 

not proceed to teet the next line until the 
end or this predP-termined interval. 

2.02 If dial tone is received 1n more than 
the predetermined minimum interval but 

lese than 3 seconds, the line sei~ed 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 waite until it la received. If it 
is received before 2 to 4 minutes, the line 
seized will be releaoed immediately, and 
the circuit will advance to teat the next 
line. The D re~1ster w11J operate to 
record that d1aJ ton~ was not r~c~lved 
within 3 seconds. If d1al tone ia not re­
ceived within 2 to 4 minutes, an lllann ie 
sounded. 

B. FAST Key Normal 

2.04 The function of the FAST key ie 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 C are normal. With 
selectors A and C normal and the start 
toggle switch ST operated, the 8 relay 
operates. If the 8T key of Fig. 7 o~ 11 is 
operated instead of the 8T toggle switch, 
the L relay operates to operate relays. 
Relay 8 operated operates relay 81, 1md 
opens the operating circuits for relays P 
and CT. Relay 81 operated (a) opens the 
operating circuit for relay T, (b) operates 
relay 82, and (c} short-circuits capacitor 
T with the J ree~stor to remove any charge 
that may be on the capacitor. Relay S2 
operated operates relay 8Tl and opens the 
operating circuit of the 83 relay. Relay 
8T~ operated (a) locke under control or 
st~rt key BT, {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 operated 
causes an alarm to be sent in, see 2.29. 
Relay 8T operated (a) locka under control or 
relay STl, (b) supplies ground to arc C4 
tor operating the registers, (c) releases 
relay s, (d) provides ground for operating 
the 83 relay, and (e) provides ground for the 
T tube. RelayS released (a) releases relay 
Sl, (b) operates step magnet A, and (c) 
provides operating ground for relay P. Relay 
Sl released (a) releasee relay 82, {b) closes 
the circuit or teat relays T and CT through 
t.o the li.."le c 1rcu1 t to a tart line hunting, 
and (c) re~ea the ehort circuit from capa­
citor T to start the tube ttming, see 2.08 
and 2.09. 
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2.06 Relay S2 released operates relay 83 
which, 1n turn, operates T regiater 

associated with arc A2. 

2.07 The circuit now starts testing, and 
relays ST and STl are operated. Relay 

T or CT is connected to the ~e under teat, 
register T and step magnet A are operated, 
tube T starts the test t~g interval, see 
2.08, and relay A starts timing for a stuck 
switch, see 2.29. 

TIMING 

and (c) provides an operating path tor relay 
8 when relay P operates. 

A. FAST Xey Normal - First eycle 

2.11 With the FAST key normal, the ~~ 
speed o~ tests is 3 seconds. Should 

the T and Tl relays operate be~ore tbe 3-
second timing interval is over, the circUit 
waits until the end o~ this interval when 
relay P operates. Relay P operated operates 
relays. RelayS operated (a} locka under 
control of relays Sl and S2, {b) operates 
relay Sl, (c) releases the stepping magnet 

2.08 With relay ST operated, operating A, causing the A selector to step to the 

ground is connected to the tube T. next te~inal, and (d) opens the operating 

Capacitor Twill start to charge 1n series circuit of relay P which releases. Relay 

with resistors Band B4, receiving its Sl operated (a) operates relay 82, (b) re-

charge from potentiometer T and the mid- leases relay Ti and opens up the ground 

point of resistors N and Nl. When the po- circuit to the T relay winding, and (c} 

tential on capacitor T reaches approximatelf discharges capacitor T through the 200-ohm 

the same potential as the filament', the gr14 resistor J. Relay S2 operated releases 

potential also approaches the filament relays s and S3. Relay S3 released, re-

potential and the tube becomes conducting leases register T. Relay S released (a) 

from filament to plate, causing relay P to releases relay Sl, (b) reoperates stepping 

operate. With the FAST key normal, this magnet A, and (c) reconnects operating 

time is approximately 3 seconds. With the ground to the winding of relay P. Relay 

FAST key operated this time can be varied Sl released (a) releases relay S2, {b) re-

by connecting strap 2 to various punching& moves the 200-ohm discharge shunt from 

Bl to B4 an the resistance unit. When strap capacitor T, causing it to charge, and (c) 

2 is connected to punching Bl, the shortest connects ground through the winding of reiay 

time is obtained and this time can be in- T to the next line. Relay 82 released re-

creased by moving the strap to punchings operates relay 83 which, 1n turn, reoperates 

B2, B3, or B4. The farther along the strap the T register. 
is moved, the longer the time becomes. When .... -.• 
the strap is connected to punching B4, the 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-secand timing interval relay RC will 
operate since relay Tl has not'operated. 
Relay RC operated (a) holds the stepping 
magnet A opera~ed, (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 S and 32. RelayS operated operates 
relay Sl and releases relay P. Relay Sl 
operated discharges capacitor T through the 
200-ohm resistor J. Relay 82 operated re­
leases register T. Relay P released re­
moves the short circuit from relay RCl 

time interval is approximately 1.5 seconds. 
Strap 2 governs the time when this circuit 
is used independently of the Dial Tone 
Speed Indi~ating Circuit. When the Dial 
Tone Speed Indicating Circuit is used, 
strap l (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
tu~ed. For an explanation of the tube 
timing and its calibration, see 5.01. 

TESTING NONCOIN LINES 

2.10 Relay T is used for testing noncoin 
lines. Relay Tis connected 1n seriea 

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~ 

operated operRtes relay Tl. Relay Tl op­
erated (a) locks lndependentlf of relay T 
under control of rP.lay Sl, {b) diaconnect1 
relay T ft·om thP teat h1ad, causing the 
mechanical cqulpment and rcl~y T to releaae, 

SECTION II 
Page 2 

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 relayS, and {c) causee the 
tube T to fire, thereby reoperating relay 
P when relay 3 has fully· released. Relay 
S released (a) holds relays RC and RCl op­
erated independently of relay Tl, (b) holds 
the stepping ma~et A operated independently 
of relay RC, (c) reconnects ground to the 
winding of relay P which operates, and (d) 
releases relay 31. Relay Sl released (a) 
removes the short circuit from relay T, 
permitting it to operate when dial tcne 1a 
received, (b) removes the 200-ohm discharge 
rcalstor from across capacitor T. Relay P 
operated operates relay D which, in turn, 

-
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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. 

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

Tl. Relay Tl operated (a) locka indepen­
dently or relay T under control or relay 
Sl, (b) disconnects relay T from the teet 
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 
relayS. RelayS 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 windin~ of reiay 
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 teat the 

.............._next line. 

B. FAST Key Operated - First Cycle 

Sl releaa~d {a) removes the short circuit 
from relay T permitting it to ov~rate when 
dial tone ia rece 1 Vt"d. (b) rt-moves the 200-
ohm discharge reai8tor from acroee c~paci­
tor T causing it to charge. Wh<•n (Hal tone 
is received before ~elay P oper~tea th~ 
second time, relay T w1 11 opc:·rat~, ln tum 
operating relay Tl. Rt>lay Tl operat~t1 (a) 
locks independently or relay T under cant~l 
or relay Sl, (b) disconnects rel~y T from 
the test lead causing thP. mechanical equip­
ment and relay T to releaa~, and (c~ causes 
the T capacitor to charg~ 1mmed1ato._y and 
operate the tube T. This cn.ueea relay P 
to operate. Relay P oper~ted opcrnten relay 
S • Relay S opt'! rated opt! rates re :ay S 1 a."'ld 
releaBes rf'llaye P, RC, and RCl. 

2.15 Relay Sl operated (a) hold& 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 releasee relayS. Relays re­
leased (a) releases relay Sl, (b! reco~"'lectD 
operating ground to the winding of re :a.y 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 tht 
windin~ 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 ls now ready 
to test the next line. 

2.14 When the FAST key is operated the 
minimum speed of tests is governed 2.16 Should it take longer than 3 seconds 

by the connection of lead 2 to various to receive dial tone, then, when reloy 
punchings, Bl to B4, as described in P operates at the end of the 3-second lnter-
2.08. Should the T and Tl relays operate ~--·val and with relay Tl norma.l a..'ld relay RCl 
before the minimum timing interval is over, operated, the D relay operates. Relay D 
the circuit operates the same as described operated operates the Dl relay which, in 
for when the FAST key is normal. Assume turn, operates the D register. :'he c.~rcuit 

that dial tone is received after the first remains in this condition until dial tone 
timing interval but before 3 seconds. In is received or until relay A operates to 
this case, when relay P operates at the end give an alarmt see 2.29. When dial tone is 
of the first timing interval, relay RC will received, relay T operates, L'1 turn, oper-
operate since relay Tl has not operated. a.ting relay Tl. Relay Tl operated (P.) re-
Relay RC operated (a) holds the stepping leases relay D, (b) locks independent}y of 
magnet A operate~ (b) connects direct ground relay T under control of relay Sl, (c) dis-

to the test lead to prevent relay T from connects relay T from the test leRd causing· 
operating and to keep a continuous circuit the mech~lical equipment and relRy T to 
an the test lead, and (c) operates relays release, and {d) provides an operating path 
Sand S2. RelayS operated operates relay for relayS when relay D releases. Relay D 
Sl and releases relay P. Relay Sl operated released operates relay S and releasee re-
discharges capacitor T through the 200-ohm lay Dl which, in turn, releases the D regis-
resistor J. Relay S2 operated releases ter. Relay D is s1ow release to insure 
register T. Relay P released removes the operation of the D register. With relay S 
short circuit from relay RCl which now operated, the circuit now f~~ctions as des-
operates in series with relay RC. Relay cribed for an OK test call where dial tone 
RCl operated (a) provides an operating pa-th is received between the first timing inter-
for relay D from relay P should dial tone val and 3 seconds. 
not be received before 3 seconds, and (b) 
releases relayS. RelayS released (a) CIRCUIT ADVANCE AFTER FIRST TEST CYCLE 
holds relays RC and RCl operated 1ndepen- . 
dently of relay Tl, (b) holds the stepping . 
m&f$0et A operated independently of relay RC, 
(c) recc:mnects ~round to the winding of · 
relay P, and (d) releases relay' Sl. Relay 

... 

2.17 During the first teat cycle, the ad­
vance from one teat terminal to the 

next requires the receipt or dia~ tone. rr 
dial ~one is not received, the circuit does 

SECTION II 
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not advance and alarm is given d~; :r :~ to -i 

minutes. However, at the complJt,.m ,)f ttij 

first teat eye le, ground from a ~c: -~2 lper· 

atea relay E an ita primary winl:L1~. llelt.; · 

E opera ted locka on its seconds. ry 'fL'l.:iing ·-~ e,;. 

ground on the a tart key and coru1.ec te relay 

D2 1n the circuit. 'Ibe circuit tunc:t1ona 

on subsequent teat calla 1n 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 an an OK test 

and advance the circuit to the next teat 

terminal. 

TESTING COIN LINES 

A. Speed of Teat 

2.18 When control switch C selects an arc 
to which coin linea are connected to~ 

test, relay CN operates. With relay CN 
operated, the advance from one teat to 

another is advanced to 3 ·seconds. Should 

the FAST key be normal at the time of' test­

ing, the operation or the CN relay perto~ 

no function. 

B. Step-by-Step Offices 

2.19 Coin lines in step-by-step offices 
requ~ring ground start are tested by 

usin@; the noncoin test and f'um1ah1ng F1i. 

3 and 4. 

2.20 The coin line circuits used for teats 

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 mechanic a 1 equipment. 

The T relay does not function an this call, 

and the circuit functions as previously de­

scribed for A nancoin line. 

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

using Z option. Battery start and ground 

atart lines must not be mixed an any arc ot 

selectors A or B. 

2.22 Relay CT is connected in aeries with 

the ground winding of the 11ne relay 

of the line under test causing relay CT to 

operate 1n aeries wlth res1ator M and the 

11ne relay. Due to th• hi&h r1111tanoe ot 
M, the 11ne relay will not operate. When 

relay CT operates, relay CTl operate&. Re­

lay CTl operated short-circu1ta resistor M 
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s r d ll 1 q,) ~s , ;tor AB in parallel w1 th 

l't 1a1 : ' ~J, 3i ~.~ the line relay to operate. 

\1: th I ! •lY~ YI lnd CT1 opera.ted 1 the T re-

:.t y L£ ;:10% . -c 1 ~cui ted. When the line 1& 

fc,ur.i~ ;:J:e .1r.t· relay 1s disconnected and 

l"L~plac·: •.1 by a higher resistance thereby 

eaus1r~; re:.~'Y CT to release. Relay CT re­

l,:!aaec .:'err.o·JeE. the short circuit from the T 

r~lay wnich now operates. From this point on. 

the c:tr·cu1t fl-.nctiona as described in 2.10. 

C. Panel and Crossbar Offices 

2.23 In panel and crossbar off1cea,tests 

on coin lines are made 1n the same 

manner as noncoin linea except that the 

test interval is always 3 seconds. 

2.24 In Crossbar No. 5 Otficesa 

(a) An error 1s introduced 1n meaaur1ng 

the dial tone delay time when observing 

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 condition for 

the test relay tn the Dial Tone Speed 

Indicating Circuit), the dialing ctrcu1t 

1s connected to the r1ng and is held by a 

1500-ohm resistor to ground until the C2 

relay releases. This condition satisfies 

the dial tone speed register circuit which 

will indicate that dial tone has been re­

ceived. However, dial tone is not con­

nected to the line until the C2 relay has 

released and removed tr.e 1500-ohr.1 ground. 

Consequently, the time error 1s equal to 

the releasing time of the C2 relay which 

1a 0.16 to 0.34 second~ 

(b) Those linea wlth rate treatments re­

qu~r1ng 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' area 2 to 6 of' 

selectors A and B. When either selector A 
or B steps to a vacant terminal. relay VT 

operates but teat relay T or CT does not 

operate due to the high ::-es1ste.r:.c~ of -relay 

VT. SL..,.ce the stepping me,gnet i.s operated, 

. ..... ~·th.e operation of 1 .. elay V"i' operates rela.y 

VTl. Relay VTl operated locke 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 reoperatea the step magnet. It 
the next terminal is vacant, relays VT and 

VTl again operate and the stepping continuea 

ail described unt:i.l a working terminal 1a 

reached, in which case relays VT and VTl 

will not reoperate and the step magnet re­

main& Oill'rnted until a. tet<t call ia com­

plet•<1 vi' the circuit 1a r~e.tored. to normal. 

Relay S2 ia held oper~ted by ~elay VT ~o as 

to prevent &. false op•~:rnt1on ot tb.F.t T regia­

ter. 

) 
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ADVANCING TEST FROM QfE ARC 
TO ANOTHER 

2.26 When selector A orB reaches terminal 
21 ground from arc 1 will operate the 

c stepping magnet. Also since terminals 21 
and 22 or selectors A end B are wired as 
vacant terminals, the A and B switches are 
moved orr these terminals as described 1n 
2.25. When selector A orB moves orr ter­
minal 22, the C stepping magnet releases 
thereby stepping the·C switch to the next 
terminal. The next arc or selector A or B 
is now in a position to be tested or the 
testing is transferred to aelector 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 ie connected 
through arc C4 and the manual switch to 
operate relay SKA. Relay SKA operated (a) 
self-interrupts the C selector magnet caus­
ing 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 82 
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 ooerate in 

series. Relay SW operated (a) opens the 
circuit of relay VTl which releases, {b) 
locks independently of terminal 6 of selec­
tor c, (c) operates rela~ SWA, (d) connects 
ground to lead 5, and (e) transfers the 
stepping circu~ ground or 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 l, and {b) connects 
terminals 21 and 22 of arc Bl to stepping 
magnet C. The alarm relays A and A 1 now 
function for selector B as 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 l of arc Al to the other odd­

numbered terminals on that arc and connects 
t~rminals 21 and 22 of arc Al to the step 
mLgnet of selector c. With selector A arc 
1 on terminal 1, the circuit to relay A is 
closed. Relay A ie very slow operate (2 to 
4 minutes' and U selector A remains em 
tern:.inal i for an abnormal time, relay A 
opera.t"*', j.n tum., opere.t:tng relay AL which 
sends in an alarm and lights the DT alarm 

lamp. I! selector A mov~s from terminal 1 
to terminal 2 beforr relay A oper~ tea, then 
the circuit to relay A !s opPned when thP 
selector leaves termL~al 1 and when t~r­

rninal 2 io reRched, re:!.ay Al operates and 
the c1~cu~t t0 rel&y A io again cloeed, 
thie t/.m~ 1n par.al:!.el wl th re le.y ;\ l. Relay 
A cont~nuea to op~rste. If the e~lector 
stop~ on terminal 2 too long, the A r~lay 
wiJ..l o-"~e':"'ate n.n~ brinr,r. in 11..""1. s.J~rm.. When 
ee.!.ect0r A atcps fro~1- terminal 2 t.o ter-­
m~al :-, f~h~ Glr-cuit to :re: .. lYTl .\ 1J1d Al ir. 
o:;>~ned P>.ncl 'bot.h re 1_e.ys re le&fH~. ~.::lay A 1 
is slcnf relee.fle to keep the c1rcu::_-:. of rele.y 
A opened eo ~e. to .i.Ylsure its comp·:.etely re­
lease before being connected to terminal 3. 
The circuit now functions for sutsecuent 
odd and even termina.le as dencr~t1:!d.for 
t..e:rn1:lna.l.s :~and. 2, respectively. 

No·:e: If ~elay A operate<J 0!'1 any odd 
·ze:~~-'1a l ,..,.""::d br.L"1gs ln an a le.!'m, thf> 
e.~_-\?""m. may not 'or ~estored wl".\?"1 the l\ 
selector steps to the n~x~ ev~~ ter­
m.i.na.l. ThJR- ie d.'Je to •:he t ... relay 
'2-~p,:rat:Lng 'before the A r-elay releasee. 

2.30 ~en the B selector is use~ for teet-
!ng, the SWA relay operatee. Re).Ry 

SWA op~rated connects all odd-numbered 
terminals of selector B arc l to relay A 
and aLl even-numbered terminals to the 
winding of relay Al. The stuck o~itch 
ala~ feature then ope~ates for ~elector B 
in the same way as 6escribed for selector A. 

R.~OTE STA?TJNG AND .HEGISTFATION 

2.31 lihen the registers are located on e. 
~emote traffic register rack, Fig. 6 

and 10 a.~C. ~ wirL'"'l~ are furniehec:. The start 
key i~ a. leo equipped per Fig. T or ll or 
as showr. or. ·;;he 'I'raffic ~egister -~ircuit. 
In thLJ case, t.he cl !"CU:i t is s tarteC: over 
tne c&:?J.e pair ano. registration on one set 
of reg:~ster~ }.s also done over the same 
cable Jair QO described below. Registration 
on oth.·?:. sets of re~;:.s~·:e,..s is don~ over 
aepe.::-e. ::.e cab : .. e pa.~.rs also described be low. 
Those ': lasaP.e of serv:Lce which a.""e to re­
cora t>1e:._r traffic on reg:stere "1!:'1ich are 
opera~ed over the cable pair used for ctart­
ing shall have their he..nd -opera ted swi tchea 
set ~, position 1. Those c:asaea of ser­
vice whose hand-operated switches are set 
an positions other than pos1t~on l will 
have their traffic recorded on registers 
associatec with other cable ~airs. When the 
ST key is operated, ground is eon:1ected 
throu~~ relays D and T of Fig. 6 to the 
rin~ a~~ tip causing relays D and T ~d also 
the L relay to oper3te. RPlay L operated 
perfo~ ·!:;?v:: .came func~~ion as the local 
a tart :';.~y 3T, and t:::.s \;(~3t circuit now op­
eratee as described in 2.05 to 2.07 except 
that the R~ relay operates when relay ST 
of '\O"ia. 1 ooe::·st1SH3 end the C ~!?lector 
reaehe3 ~ ~osition ~here the as~ociated 
h~~a-o~ere~e~ ~~itch i3 turned to po~ition 
1. \-!i'~h r~laya ':! a.n.d :J operated, :::-elay ST 
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of l'ig. 6 cpers.tes. Relay ST.o~ Fig. 6 
operated le-ek.~:. unC:er cootrol o; the S~L1 key 
indtpendently of relays T and D. Whe1: the 
82 relay of 7:1.g. l r-e:leaat:sl> rel.ay T of Fig. 
6 rt~leo.ses tt.ereby operating the T register. 
Therefore, at the beg~1ing of each teat, 
relhy T and register :::> are released and 
relay D and register T are operated. When 
a t2et is completed, the 82 relay of Fig. 1 
operates operating the T relay.of Fig. 6 
causing the T register to release. When 
dial tone ~a not received within 3 seconds. 
relay D of Fig. l operates releasing relay 
D of Fig. 6 operating the D register. 

c::-erat · ~ ~~;: .. l'"f~~'-1t. Alsb---
s..il no...,..~( .... · ... ca~j__(le ground 
from ar;; · ". ) ' · ,", t;e; be relayed 
throu..;:-, ~ ~ ' ~· '::: t.:--"' lea.d L to 
operate ·.:r, ~ .. .~:::; :j:u; testing 
of undee: ~::f.· '~'7·' c:; -::e;,~l';~~ i::-~1' the 
settlng ('<:" t}:'':' ·rt ')~··~p€:·.y coin 
1111.es are .. r·e · .. ,:o .• y will be oper-
ated cauRiJlg t ""'e s1:v~u"':-·r:o of ::he register 
circuit ;,.::;, t;:: tY'f.t -"'l.t:•r· ~ ~'eco:rH.iB irres-
pective of the ;Y::~i.tir:r:- n-t-•:he F.AST k.ey. 

RESTORING 70 r;n~ft\~ 

2:34 When the Z'I' ;!.' Fi~. 7 or 11 is 
2.32 When traffic is to ba recorded on releo.s.a1JI !''?l&~r r·e le&..Jea to 

regis tera associated with separate release relay STl. r=· ~ :·~o<.x-e''lf:::', t.."'le ST 
cable pairs, the circuit f\U1ct1ons as de- __ ._..., __ .. toggle switc~~_{"lB.S ~)"::f~:l 8peJ:"'.Bd. instead to 
scribed in 2.10 and 2.18 causing the 33 start thi~ t.et: • ..:. t .·.c:: .. L.:: cf ··;his awitcb 
and Dl relays to operate. However, the 
operation of these relays instead of op­
erat1ng the T and D registers directly will 
operate tht T and D relays of Fig. 10 over 
the cable pair. ThFse relays in tum will 
operate the T and D registers located on 
the remote traffic register rack. 

DIAL TONE SPEED IND:CATINO CIRCUIT 
(MFR DISC.) 

2. 3'"3 This c 1 rcui t r;~a,y be used with the 
Dia i. Tone S 1Je.~d Indicating Circuit. 

When the s ta:.:'~ key in the Dial Tone Speed 
Indicating Circuit is operated, leads A 
and B are er~ort-·cJrcuited, and ground is 
connected t:.., lead S'.::' to operate relay E. 
With relay E operated, ground on lead ST 
is carmectcd to this circuit, and with lead& 
A and B short-circuited, the functions of. 
the S'I' key l::lre simu la.ted And the circuit 
functions as described 1n 2.05. Relay E 
operated also disconnects its primary wind­
ing from the S'rl lead and connects relay 
D2 i.n the circuit for use in advancing the 
circuit as describeJ later. Also the initial 
timing circ~it of t~e tube T is changed by 
open111g l~~ad F and c lea ing lead !•. Gr-ound 
is connect<~d to lea:1 H to light the R lamp 
of ~'ig. 8 as an l.nd.l.cation not to use the 
lock-ir; fe(:.:u.1e, l:md ground is removed 
from lead .J to rnzke the ope ..ca. tion of the 
SD key of Fig. 2 .'..n >f!'e.~ ti ve, When a test 
call does not. recel ve dla l tone within 3 
seconds, t!'"te D relay operates in the usual 
manner. Thin ope::-ate3 relay D2 which con­
:-1ec ts grour.d t :J letd D which, 1n turn, 
causes the indica~in.g circuit to indicate 
this condlti~l. Relay D2 operated also 
connects bactery to operate relay Tl to 
advance this clrcu.it tc the next line in the 
usual way. As the ~ontrol gelector C steps 
from tcrmin'' l to te rmintl ~, ground from arc 
C2 is cor.:-.c;:; '-•:':d tu ter:::1lnale A2 to A6 and 
!32 to inc len te to th~ ind.1ca.ting circuit 
which arc of sr~lectoz•s A and B arc under 
teet. A lao w.·am all arc~ are tested, 
ground rron ,,._rc C2 1a connected to lead BTl 
to 1nd1cfitt! t.'Jc end u!' a teat cycle. When 
the 1n<l1cnt1r.;.~ clrcult ie arrangnd fo:r unit 
teet.tng, tht:> opPrallon of the ur;1 t key will 
remove ground from l etl.d K to prevent the 
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causes relay 

2 . 35· In e..r..y· e·.re.~. ~- ~ .:.. .1. l. l"'e leased 
releases tf.:: . ··e..,_ay ·tc atop the teat. 

The C se!.ectm· E;!'l:' ·::.:· ~.;;:r:.;."'1.~i)t.s to positicn 1 
from ground d. t 2 '.:..K\ii. ~- : ;; :::;f ST 1 relay. 
The A eelect:)r~ if ~._cr·mfl..i.j aelt'-1nter-
rupte to term~ .. £1e.~ ~~ f :·;~,rr; ~ro~'iG on bruah 
feed of A 1 o.r•.:: ·::.;:,.·:,,~.:~ .::on ':acta of arc l 
and 10 and 9 ·::;ot't;,::.rn c-1r;.ta.ct:s of ST relay 
to 1nter:rup-ce c .s ~;f A i:i tep me.gnet. 
'rhe 1:1 se .. !':::-:; ·: ..• )./ , ,' .;·,c·:· it~.~ J £E: :r .-inter-
:..--upts to r. <:: :.·,.~~ .•• ·i·· c . :.:;wi.•:l OJ:,. brush 
feed of Bl. a.rc ·"•ll'OI...e,.,.c ·~.:..;. .-.. ..r.a .... a 01.' arc l 
and normal ,::or .~F.,:, ~.b :..·:- :~he ~:;A i.U!C. SWA relay 
to iilterc"J.pt:-;: s•~'r:·· :. ·~:r rr..E~g;,.et. 

ALAHM ~OGK>J:-\i 

2 .;6 'I'te ~lB. ·'~~• " e :· r-cu.~ t j s a special 
teLt f~e ~?~ ~y the SD key 

which loc\<a -~:- ~·-y ·.:;c.s · l;'r:::::re :L~; ~:a.k€a more 
than 3 seem~-:.~ ·,.) rAr:·:.~_v:;; ::JS! t.o~e. This 
fea tu.re ,~w::r o·:.. · ::: ... -~ : ... c\ll t is 
cor.trolled e~_;;;~A:o·.:· >·c .. , -c·~f':fic .:·~:::giater 

rack or from tr:o- .. "':, \~ "~c_.":· 3;Ho:ed ::.ndica.t·"...ng 
C.!. rcui t . I.r· ;:.;, :: .~ ·:: :: .-: , : •. "'· '·: P '?"t:~ ~- :: lamu R 
1e light~;:; e.:r:::; " :· ,., ~>.F SD key 
~ts ine.ffec ,.. · ' . .t~~:. '""~.~·~, .. ~ ;- 1~ C0'!1-

t rolled -~.ol'. ->.' ' , '"! ·~ ;Je ;:oa.-
tes ::-elay ['; : "\ '; ;J:""O~'"::._jea 
a ~ath f';;:;· , l.hj- w>e:i. the 
D re} ay o:o'" · ; '\ ··~c.-. !c~_-:-·g 

c1r~~it fer ;:Gvtdes ~ 
path for r::,:>;=: :· ·- ~ '-Y' \.~~ ,.p 1 the 
s;) l~e:r ::H ~~~ > · :. 'i .. -~ ': Ft1.l 111 
.rllide G.nd J. t ::-•· · ~., ~- , 5 t; econdn 
t~) rece.:'..v" >, .... 
the w;;,ua! tt••:,~· 

re!.a.Y R 
&larm. 
re :ay D hr: ,"' 
C T , t~ 'I! l ; ~~ .. 
the rr.ect'.d:. .,_; :: 
w i ll l.o~ k \..l.t· ',: ·• 

When tr1'~ St· , ·· 
R r~::e~:~.~c 
as dct:.::,··i·; 
not rec~.:. 

re lt:i.yl; ~~c :• : 
le&8f1 t" r" 

" ~.. ~ .... :.r~g !n an 
~ - "•''3::i!~v~d. 9.t'ter 

•. 1 

-· .":t: 
. ·" T 

is 

: .. ~d. {? 
'!"? .. 

·--;;eratea. 

J 



CD-96403-01 - I889. llA - SECTIOR II 

The circuit now tunctione 1n the UIIU&l WQ" 

and advances to teet the next line. 

3. OPERATION OF CIRCUIT USING liG. 12 -
START cONTROL oPERATED 

START OF TEST 

3.01 The operation ot the etart tossl• 
switch or the start ST key is not 

erreetive unless eeleetors A and e are 
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 s·elector arc 3, operate 
contact or 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 sw1teh 1 

relay L operates. Operated contacts 3 and 

4 bottom of the L relay parallel the con­
tacts or the n.moperated ST toggle switch 
to operate relay S as previously described. 
Relay S operated operates the Sl re!ay and 
opens the oper&ting circuits for relays P 
and CT. Relay Sl operated opens the op­
erating circuit for relay T and operates 
relay 52. ·Relay 52 operated operates relay 
STl and opens the operating circuit for 
relay 83. Relay STl operated locks under 
control of the ST key, operatee relay ST, 
and provides ground to the biasL"lg winding 
or relay T to hold armature contact 7 to 
back contact 4. Ground from arc 1 of selec­
tor A through STl oper&ted (4 and 5 top) is 
also used to activate the alarm arrangement 
under certain candit~ons. For a descr1~t1an, 
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 tor operating the 
S3 relay. RelayS re~eased releases 
relay Sl, operatee step magnet A, and pro­
vides operat:L"lg ground for relay P. Relay 
Sl released releases relay 82 and closes 
through grcnmd or battery to the line under 
test when the ST2 relay operates under 
control or the 4-eeeand cam or the Timer. 
?elay S2 released, operates relay 83 which, 
in turn, operates T register associated 

·with are A2. The circuit is now ready to 
test. 

TIMJ:'!ItG 

3.02 The purpOse ot the cam timer is to 
start a call every 4 seconds and to 

cheek for a sa·Gietactoey teat at the end ot 
3 seconds. It a satisfactory teet is made, 
the ~.ie:. equip:.aent is released imrlled1atel.7 
bUt thn t·:tst circuit does not advance until 

· the eoLCi t1cm ia checked at the end of 3 
accon:-~ • O:'l a N.tisteetor:r call, the T 
repster score• 8N'l the cj,rcuit advances to 

the next line. If d1al tone ts not rec~tved 
wlthln 3 oecondn, both the T and D r~gtetere 
score, the 11ne 1a released and the c1r.cu1t 
advances to the next line. Th1& 1e the 
g~neral oper~tion for all cycleo exc~pt when 
the ctrcu1t ia controlled locally by mean~ 
or the TST key ~or a epec1al maintenance 
teet, eee 4. 

TESTING NONCOIN LINES 

A. All Offtcee Except Step-by-Step ~outppe~ 
for TOUCH-TONE Callinp; or Com~on Gontro.:. 

3.03 Ground start ie use~ in testing these 
nonco!n lines. Ground ie prov~ded 

through 5 ~nd u bottom relay ST, 2 and 3 · 
bottom relay SKA,_ 2 and 1 top relay Sl, 1 and 
2, bot tom !"P.lay Tl, 6 and 5 top re la:· VT3, 
ZZ w1ringr 5 e,d 6 top relay ST2, 9r.mary 

·winding rel~y T, ~rc 5 or selector C, throu~h 

the cross-connect punchings to arcs 2-6 of 
selectors A or B, to ~he line relay ~o start 
the test. The line relay 1a operated, but 
relay T doea rot operate at this tine due to 
the high !'e~l:>';snce o:· the line relay. When 

the mec~anlca1 eq~tpment ~B in a position to 
send out dial tone~ the line relay 1a diE­
connected and replaced by a lower rf:'i31etance 
thereby cnue~ng ~elay T to operate. Relay 
Tl will no~ operate and lock under control of 
relay Sl. Relay Tl disconnects relay T from 
the test lead and causes the equipment being 
tested to release. Relay Tl also provides a 
path to operate r~lay S when relay P o~eratee, 
see 3.06 and ].07. 

B. ed for TOUC'-

3.04 Dial tone epee~ testing is conducted 
over ~oth tip and ring to satlsfy the 

loop c).ocure required by the or1gtm:t1ng 
registers or TOUCH-TONE to dial pulse 
converters 1n such offices. 

·3.05 To start a test, ground 1s provided 
thro~gh 5 and 4 bottom relay ST, 2 and 

3 bottom relay SKA, 2 and 1 top re1£y Sl, 
1 and 2 bottom relay Tl, 6 and 5 tcp relay 
VT3, resistor RT (ZV option), 5 and 6 top 
relay ST2, primary winding relay T, arc 6 of 
selector C, through the cross-connect punch-
1ngs to area 2-6 of selector A or B, over 
the ring conductor to operate the line relay. 
Dial tone, w~en ~ece~ved, is transmitted over 
the tip cond~~tcr, through arc 5 of selector 
c to the input or the dial. tone detector. 
The d!al tone detector TN relay will operate 
and ca~ee relay Tl t~ operate. Operation or 
relay T 1e prevented by the current 11m1t1ng 
resistor RT. The circuit a.dvancee ae de­
ecribed in 3. 03. 

c. Dial Tone R~ved Within 3 Seconds 

3.06 Th~ 3-aecond cam of the Timer makes 
contact. 3 Beeonde af'ter the l'ltart or 

.. ··-- ·-.---...._--~~----.__.__ __ .........._ ____ .. ··-· . 



t~e call ana operateti the Pl relay.· Pl 

o~erated operates P. in tur.n, operating 

re lay s wt~ict1 locka to the S 1 and ~2 relays • 

s operated (a) operates Sl, (b) re~eaaea 

the A atep magnet causing the A nelector to 

step to the next terminal, (c) opens the 

operating circuit of relay P which releases, 

and (d) releases relay ST2. Relay Sl op­

erated (a) operates S2, (b) releases Tl, 

and (c) opens the ground to the T relay 
primary winding. The ST2 relay released 

also opena the ground·to the T relay pri­

mary winding and closes a locking ci:-cuit 

for relay 52. Relay S2 operated releases 

sand S3. When S3 ia released, the T reg­

ister scores. RelayS released, (a) re­
leases Sl, (b) reoperates the A step magnet, 

and (c) reconnects ground to the P relay 

w1nd1ng. Relay Sl released, closes in 

part the ground to the WL"lding of relay T 

for teati~g the next line. The circuit ia 

now ready to start the test of the next 
line when the ST2 1•elay is operated by the 

4-aecond cam of the Timer. 

D. Dial Tone Not Received Within 
3 Seconds 

3.07 The '3--second cam of the Timer makes 
cc·r•t&c ·~ 3 seconds after the a tart ot 

the call ~.md ope:::"ates the Pl relay. Pl 

operat,::d o~:.err.tes P which now operatea 

relay RC since the Tl relay has not op­
erated. RC operated (a) holds the A stepping 

magnet o;era 7,eC: ~ (b) connects direct groWld 

to the test lead to prevent relay T from 

operat1ng and to kee~ a continuous circuit 

on the test :ead, (c) operates relays S and 

S2, and (d) locks P~ operated. S operated 

operates Sl Eilld releanea P and ST2. S2 

operated releases relay 83 which cause6 the 

T register to score. P released removes 

the short circuit fl"'om :-elay RCl wh: .. ch now 

operates ~n series with relay RC. Relay 

RC operated, holds ground to the T relay 

winding when relay ST2 releaaes. RCl op­

erated !'elcaees S which reoperates ?. Relay 

D now opcrstes from ground on the S~ key 

operated, th:~ough. P operated, Tl and V?l 

norma.!.., e.r.C. RC J opera ted. D opera ted op-

era tee relays D1 :.u1d D2. Relay Dl operated 

operates the D register. D2 operated op­

eJ·ates r-elf.ty Ti. Tl operated operates S, 

r0leneeu relay '1' nnd the Une, and releases 

D. D re:.ec;.acd, releases Dl and D2. Dl re­

lcns~d cmHws the D rogioter to score. 

Rels.y S orwrHtt!d .Jf.l0rutaa 81 o.nd releases 

P ar.d W::'. RC rel~aaed releuaee 1->l and the 

A step magnet whict~ ndvances tho circuit to 

the next teat line. Relay Sl operated re­

leases Tl n.nd re lea.aes S, in turn, -releases 

Sl. "::'he ctrcuit is now ready to test the 

next line when the 4-aecond cam of the Timer 

makes contact, operating the ST2 relay. 

TESTING CO.TN Ll?H~~; 

A. Stelo~·b','-S·c~·,:; Not Eau1tped for TOUCH-TONI 

Ca!~n;::~-:-'JrCom;non ~on rol 

3.0e Coin lines in this type office, which 
are tPHted by using ground start, 
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require a Fi2;. ') per ~;;....,"'/.~ 2 :;;d a iig-. 4 per 

dial tone a;>ae::i reg:l.5'Z.f'.:• :-~.ca .. :/\.~1t.. Such coin 

linea have g.:r<:'\L'd C:i.t<cor;;-.,.:::c.~{:'d from the tip 

ar.d both tip t.J'I:.· r•;..r;.~,~ :~~ (.:>nr~e,cted to 

relay C"L (Fig~ :;); , Tt~·~ t:e:~.t ope:r•&tion 1a 

similar to t~t deacrJ~.~::.~d !or nonco1n ground 

start. 

3.09 When the line is seized relay CL 
ope;""ater3 ~O.iir•.ar~tt;.'\S tne tip to the 

winding oi' relay LSC (n.g,. 4). When the 

mechanical equ.iprne;"l.t !.~ L"'l A position tor 

dialing~ ground ia cor~ected to the tip 
operating ~elay LSC. Relay LSC operates 

relay Tl tt'iua oper.h·.,e, ~he ground to the 

teat lead. Relays ~J LSC; ~~d the equip­

ment under test r~l~a.~oe. Helay T does not 

operate during t~·l~l.s ";eot. 

3.10 Coin lines to be tested battery start 

require ZJ opt,!()n. Battery start 

lines must ?'\rt be i'iiL"<ed on any arc of selec­

tor A O':" 5 wi.tr; gr•.Jtl:t'\d st~H"'t l1n:S-a. 

3.11 Battery is provided tt1rough relay CT, 

resistor M, 3 ~1d 4 top relay SKA, 12 

and 11 bottom relay ST, 8 and 7 top relay 

S, 3 a.nd 2 tPp relay 1rr3, 3 and 4 top relay 

ST2, 4 an.d ~~ top r€'lay Tl, ::r..rc 5 of selec­

tor C, : ... nd ar1 ere of iJe"Lector A or B to the 

l.i.ne re P.·:.· 8T operates. ilowever, 

resistor r:f.;·q,:·,t~ U;.;;; i:tn.E relay from 

opera.t.ing. Relb.y (.;': ops:rat<-..:d relay CTl. 

Relay C:'l opere.teCl Rhort-circu1ta resistor 

M EU'ld rJ.v.CeB ;'("eS f j!(t(' AB in parallel with 

relay C':.:', pez"Ir.iti:'.l.r:· ~Od' ~.:...ce ;,-elay t') 

operate. W:tth re:i..a;ns ;;r: ,:.r·d C'rl cperated 

re:J..e.y T la st,ort-<:'ir.:.~.~\ltl:d. On cvnnccti.on 

of dial tone, the : . .ir>t· re :c..y !& repl&.ced 

by a t.i.0 1er- r·e::.~.:E -.~ar.ce •.::,.. .. i.t-::ing relay CT to 

re 1ee.se. ill r::> let..~ :1..~1.g i':'e la.y CT :r;;;movea:; 

the shori; c.:rcuJ.t L·nt.l re:a.v ·.r, a1lowir .. g 

1 t to op~ra.te, ·-;··:i.e ... ;~·.::u~ t adven.:.:es af~ 

describe1 in 3.G2, 

3. 1~? Coi~1 l.~:r~€C ~~~ •i: 
ap~ej •:egt: ... t.:i.H ';:rpe )ff'...ce, 

muat connect tG ~ ? Gl SJlact0r A a~~/or 

arc 2 dt 6~:-. 

3.13 Tho c~!·L-it to aelze the l ~e relay and 

r.1<astL"'e c;1.sd to.,e up..:ed ia .J1r .. tlar to 

tnat der.cr-!;.:;;;;:1 :'.::.;- ":O~'Icoln 1inec:.~ 1n ].OL. 

anj 3,0L x~c;: th3: ser :eb r~eiHtore CA 

l-4 rad;'c:~· Ci5 ) •i-.'~ ~i:.·& :.;~::. t ,-.~e :~::-~:.'"\,¥i-~·J r -~- ~. ~- t:~ ·;.,u t•t 

ref3t6tEr.t~~ )~=,~· .. ~~ itJ:~:,;~-:·t l:~t)f; .::,~u·n~. Th1e 

:3. J.. i~ I:; p& n ~ i.o !G. : ,. .. ~ .. ~ fL) ,, " of.' f' s. c e 8 , t e 8 t s 

on coi.n ) i:":~b a:r·c m.::-..-:;0':, : ....... trae: eeme 

mar.ner aa r~~n::· i•'. nf'a. 

however. to ltr1; -:-;H;o. ~hf· ·"o 

t1on wh0n aes~~~ 4 ~~ ~0~n 

ifl i (18 16 ;f; " H ::- ~ ~ . fl !' ~ ,>' 

.. t~ necessary, 
~;,Ol,tl ng ret:~tric-
~~ rle8 ~c the ter­

\fn~;n a ainr.;le 

, __ 
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eo1n 11ne requires multiple appearances on 
one arc~ tt 1s necessary to intersperse 
between eech pair of such term1nnls at 
leaot one dwell term1n8l or one appearance 
or another coin 11ne. Otherwtae, the coin 
11ne just released on one terminal may be 
caught orr-normal when a new call is started 
on the succeeding terminal because the coin 
control trunk han not roleaeed thft oo1n 
line. 

3.15 In Crossbar No. 5 Off1ceer 

(a) An error is introduced 1n measuring 
the dial tone delay time when observing 

on coin first coin lines. This error is 
brought about as follows: as soon as the 
originating register completes the coin 
test (which 1a a nonoperate condition for 
the teat 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 rel~ases. This condition satisfies 
the dial tone speed register circuit which 
will indicate that dial tone haa been re­
ceived. However, dial tone is not· con­
nected to the line until the C2 relay has 
released and removed the 1500-ohm ground. 
Consequently, the t1me error is equal to 
the releasing time of the C2 relay which 
is 0.16 to 0.3u second. 

(b) Those linee with rate treatments re­
quiring a reversal of polarity may not 

be assigned for dial tone speed testing. 

UNASSIGNED DWELL TERMINALS 

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

to make a DUL~imum of 900 tests per hour. In 
small offices, this number can be reduced 
by arranging the circuit to dwell on se­
lected unassigned terminals without perform­
ing a. test ancl without scoring the T regis­
ter. Thi8 1e accomplished as follows. All 
unassigned terminals of this kink will be 
connected to the VT lead, and the VT relay 
~ill o~erate ~hen the selector encounters 
cne or"· these terminals and the ST2 relay 
he.~ operated. ':be "'lT relay operated will 
C'PE'~t·.te the VTl rel3.:T ana hc:d the E2 
relay. The VTl ::-elay operated locks to 
the s relay normal. The circuit remains 
1n this condition until the Pl relay is op­
erated. When the Pl r~lay operates, the Tl 
relay io operated from battery through the 
V reristor, 5 and 4 top contacta of the Pl 
rela)', and 4 a.-:.d 3 bottom contacts of the 
VTl r~lay. The Tl relay operated releases 
the ~ r~l&y. T1e Pl relay also operates 
the P r·~.i.JJ.y which operates the S relay 
throug;.'~ the operated contacts of the Tl re­
lay. '!be S relay oper~.ted. (a) releases 
the ST2 re1&7 which clcsea a loeld..ng circuit 
tor the S2 relay and ~~e~es the Pl relay 

it operated, (b) releases the VTl relay, 
(c) releaee~ the A step magnet which ~dvance~ 
the selectoT to thf'! next te!'mi.na11 e...rse (d) 
operates the Sl relay. The 81 relay oper­
ated releaaeo the Tl and S ~~lays. The c1r­
cu1 t 1• now reac1y to teet the next 11r.e when 
the ST2 relay operat~s. 

UNASSIGNED SY ... IP TERMINALS 

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

assigned terminals without interfering with 
the normal 4-eecand spacing between test 
calls or d~ells, P~d without scoring the T 
register. Such termL"'lals shall be c<Y.1.nected 
to the VT2 lead a."'ld may appear on any arc 
of selectors A a.nc B aub~ect to the follow­
ing restrictions: 

(a) Any j~d~vidual t~rminal except the 
first: S..."ld last of a workL"'lg arc "'laY 

be skipped w~thout reetr~ction. 

(b) ~~en 2 or more adjacent terminals aro 
skipped, the next terminal ir. the 

sequence must be a dwell. 

3.18 These restrictions do not apply when 
an e:1tl:re arc is to be skipped &.a 

described L~ 1.02. The circuit action is as 
!ollowe. ~~en the 3-second cam of the 
Timer make,:: co'!'1tact .• the selector leo.ves 
the ass~.gn<:>d or d'<'€ lJ. terminal as e"lrl1er 
described L~ 3.03. 

3.19 When the selector brush aTrives at the 
first vacant terminal, relay VT2 op­

erates. 'lli'b.en S releases and with VT2 op­
erated, relay "v'T3 will operate from ground 
on 4 bot tom of S, throug;."l SKA nor:'rull ( 2 and 
1 top) ~~d STl operated (1 and 2 bottom). 
Relay VT3 operated (5 and 4 bottom) causes 
the step rn.~.g;net:. or tne selector to sel!'­
internrot e:"'c a.dva.ncee the circuit to the 
next terr.Une.l.. When the selector brush 
leaves the vc.cant terminal, relay ·'IT2 re­
l~CJases rec•perating the step magnet. 

3.20 When the tenninal is an individual 
'J.naae!E1'led terminal, the next one will 

be either a wc.,..·king or a dwell terminal. 
For this case, relay VT2 does not reoperate, 
and the~ relay releases. The step magnet 
is held operated through ~r2 normal ~5 and 3 
top). When the 4-second cam or the ~imer 
makes cont~ct, the circuit proceeds to teet 
the line connected to this terminal or to 
dwell en '.:;hls t~rmir.al for 3 seconds with­
out perfo::orn.ing a test depending on the 
termin&le 

3.21 =~ ~ or more &~jacent termL~al3 are 
to ~e ~kipped, aa~ume that the selector 

has left -;:'le first e.ne la.nd.ed an the second. 
Th' ~ relay Lmmedi&te:y reoperates and 
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reconnect.;3 ground ~c ane side of the V'l'3 

relay winding. The vr3 bei.\"lg a slow­

release relay does not release during the 

transfer ~ime of the selector brush tro~ 

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 ta 

repeated for the remaining skip terminals 

in the sequence until the selector brush 

eventual:y reaches the dwell terminal 1n 

accordance with res·criction mentioned 1n 

3.17(b). 

ccntac: 
tt.e C ! : 

" J I , 1e J ste;;; magnet -~ch spina 
)r ;;t:t -.:he te~al. 

3.27 r:.· ;t;. 
f'.1··m , 

case of a Fig. 12 modified 

Figv 1 3 the above operation ia 

a.ocanpi .. :_,;1.H by setting the rotary switch, 

corre&JJH'Fl =~ ·g.to the arc to be bypaaaed, 

to pos~. tl:n 6 

TRANSFER OF TESTS FROM SELECTOR A TO 

SELECTOR B 

3.28 When the C selector advances to ter­

minal 6, the SW .relay operates Which 

operates the SWA rf:;lay which~ in -cum, 

3.22 The reason for this requirement is transfers the Btepplng control and alarm 

best illustrated by considering a leads to the :S selectcr. This arrangement 

relatively long sequence of skip terminals. continues through ·c.erru.:ina.l 10 of the C 

It is evident that some time during the ·-~--... ·· selector. 

stepping action of the selector, the 4-

secand cam of the timer will have made con-

tact. Tcds marks the start of a 3-second 

testing interval, and if the selector had 

landed on an assigned terminal, some part 

of tha.t test int~rval would have been lost. 

Any possici.l.ity of error due to this effect 

has thus been eli.minated by not making a 

dlal tone teat on the terminal immediately 

following the sequence of skip terminals. 

3. 23 In order L1 ;Jem.i t this circuit to 

con tir.ue its 6 tepping action after the 

4-seconci cru;1 of tne timer has made contact 

operating rele.y ST2, battery through 43,000-

ohm resistor VT2 O::."' VT2' ia now connected 

to relay V'l'2 through make contacts of re­

lay& VT3 and ST2. For the path through 

realstor VT2' these contacts are: VT3 

4 ~~d 5 top and ST2, 5 and 6 top; for the 

path trn·ough VT2 resistor these cootacts 

are: \~3 l and 2 top and ST2 3 and 4 top. 

3.2lt W!~en the dwell terminal is reached, 

relay VT3 releases ana relay VT op­

erates operating relay VTl. The circuit 

now functiono a.s described 1n 3.16. 

ADVANCING TEST FROM ONE ARC TO ANOTHER 

3.25 When the A or B selector is advanced 

to termtr.al 20 for test, the PB relay 

is operated wi:.ich energizes the C selector 

and grounds the alarm lead. When test is 

complet•.:-d on terminal 20, the A or B selec­

tor is advanced to terminal 21 in the reg­

ular munner whlch releases the PB relay and 

the C oelector step r.1.ilgnet which advances 

the C oelector one atep. The A or B selec­

tor spins to terminal l by self-interruption. 

BYPASS:NG OF ARCS 

3.26 When the C selector encounters a ter-

m.ix~R l of which the associated toggle 

switch ~6 s<'t in poa1tion 2, ground through 

2 a.nJ. l :Jot tom of the ST relay and arc C 4 

and t,h,~ togg 1 (' sw 1 t ch ta c onncc ted to the 

w1nd1nl~ or the ~;K.A re la.y. 'rhia operates 

and l"'o~o'/a.rdr:> ttL! B ground through 4 Md 5 

bottom or ~lK.~ tw<l arc C3 to the interrupter 
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Page 10 

RESTORING TO NO~~L 

A. Restore on Removal or Start Ground 

3.29 The cir~u1t restol~& to normal on· 

removal of start ground on circuits 

not wired with option ZU. When start ground 

at the rt~:mote location is removed, relay L 

releases, ir1 tu;-n ~;:-e lebii!lng relay S'rl. If 

the ~eat was started by the local star~ key, 

release of this key release& relay S'l'l. 

3.30 Relay STl reJeased. releast'Z relay ST 

to stop the t.es;:." ':,he i.:lrcuit J•e­

stores to nornal ad 1P.scr1oed in 2.34 tor 

Fig. 1. 

B. Complete Test_Cycle on 1.kmoval of Start 

Ground 

3.31 Circuits required to complete test 

cycle on removal ot start ground will 

provide option ZO. 'T'h1s option is re­

stricted to circuita where startlng 1s con­

trolled by a. staPt key or a timer at a 

remote office or whe~~ starting is con­

trolled by e timPr in the local office. 

3.32 When start ground to :r.etncved, relay L 

remains locv.:en by e,round frorr. arc 2 

selector G term1r,als 1 to lO. When selec­

tor C reaches '90B:l.t1on 11;, relay L releases, 

releasing relay STl. ?he circuit now ad­

vances as in 3.30. 

DIAL TONE DE'I'EC'I'OR - FXG. 13 

3.33 The dial-tone jat,;, '.:;o;~ conol~:ttil of a 

trans is tor·:•.z ed a.::np :L~::"ie"t" 1 deo~ec tor, 

two pulae etretche1· &U1p'l f.J.ern ~ an..: . .-. relay. 
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The TOUCH-TONE dial tone, 350 and 440 cpa, 

applied to the input or this circuit results 

1n operation of its tone relay TN. 

3. 34 An ac signal is coupled through capa-
citor Cl and is amplified by transistor 

Ql. Resisters Rl and R2 provide reverse 

bias for Ql, and R3 acts as a small feedback 

path and &lao 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 ot 
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 or 0.6 volt peak amplitude. 
Cnpacjtor C3 an~ ihductor Ll form a filter 

wh.! le reeletor R6 provides coupling. This 

flJtt'!r is centerd at approximately 400 cpB 

w1th a r~irly sensitive bandpass ranging 

betwnen 330 and 460 cpa. A component or the 

dial tone, now contaL~ed 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 an 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 

pulses from Q2 continue to charge C4. 
Transistor Q3 an supplies -20 volt batter,y 

through resistor Rl2. Until thia time, re­

sistor Rl3 and varistors W/4 and RV5 !ormed 

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 -
MAINTEliANCE CHECK usmo TEST KEY 

OmERAL 

4.01 When this circuit is controlled by the 
ST key, as described 1n 3., the circuit 

advances every 4 seconds 1n all cycles. 

This is to insure a consistent number or 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 pro­

vidPd in the original circuit per Fig. 1, 

whereby the circuit would ~lock during the 

first cycle of operation on any line where 

dial tone was not received. 

4.02 Using Fige 12, !t is necessar.y to 
make a maintenance check of the con­

nected line circuits per1cdically during an 
ott hour when no dial tone dela715 are ex­

pected. Use of the TST ke7 for this test 

cause" the circuit to block indet:L'litel.y' if' 

dial tone is not received, presumably be­

cause of a trouble. After 20 to 30 seconds 

(or 2 to 4 mjnutes, if the circuit lP a Fi~. 

12 modified !ron a Fig. 1), a minor alarm 

will sound and the DT alarm lamp will light. 

The attent:'-..on of '~he malntenance man is thus 

directed to a l!kely trouble condition such 

as an open te~!n~l or a defective line 
relay. 

STARr OF TEST 

4.03 The circuit must be ~t rest when the 
TST key ic operated to start the check 

test. The TST key operated operates relay 

TST which openc th~ operate path of relay E 

to prevent th~ sequence described 1n 3. Re­

lay TST operatP.d etarts the circuit in the 

usual way 'by oper1.1. ting relay S. 'ihen dial 

tone is recAived within 3 seconds after a 

call 1s atarte~, the operation .I.e th~ sam~ 

as ~e~cribed in 3. 

DIAL TONE NOT RECEIVED WITHIN 3 SECONDS 

4.04 The 3-aecm1d cam or the Timer causes 
relay P~ to operate 3 seconds after 

the start of the call. The T register will 

score, and w~en relay Dl has operated, the 

D register w~ll O?erate ready to score when 

the line is rel.ea.aed. For a detailed de­

scription of relay operations up to this 

point, refer '.::o 3.09. 

4.05 The circuit remains in this condition 
and waits for dial tone. The cam 

timer keeps rotating but performs no func­

tions. 

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

lay T w11: operate, in turn, operating relay 

Tl. Relay ~1 operated releases the dial 

equipment and relay T. It also releasee 

relay D, in turn, releasing relay Dl which 

causes the D register to score. The D rel&7 

released operat~s relayS. S operated op­

erates Sl :'me releases relays P, RC, Md 

RCl. The ~e~eaae of RC causes the A step 

magnet to release, thereby advancing the 

circuit t0 the next test line. The release 

of RC also causes Pl to release. Relay Sl 

ouerated releases Tl and S which causes Sl 

to release. The circuit is now ready to 

test the ~ew line when the 4-secor.d cam of 

the timer operates. Operation of the 3-
second ca.,'\'\ of ~:;he timer between seizure or 

the new line and the operation c: the 4-
eecond cam is ineffective. 

STUCK SWITCH ALARM 

4.07 When dial tone is not received within 
20 to ~0 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 ~e received after th1e 
:interva!.s; the circuit 1:f111 cause the D regis­

ter to ocore, ~'!lel':\se the line, silence the 

alarm, &rid advance to the next line,, 
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4.08 Assuming that tae alartn :~: 1': .s ! , 

ma.i:ntenanco 2~ctior~ ah:;ul.:1 r~ ' t , te.11. 

The arc a:1d terrr.insl in\J.mber of ~t1: 1 . 1.e u, 
· trouble should be no·~ed, an:! tD; :' 3'I :tey 

released -~o retum the circ·~..~it cc .~.c-.·nal. 

The trouble should be cleared 1 n;.::::.i.ltely_, 

but if thia is not poasib le, tt = te~r,inal i:n 

trouble should 'be disconnected from the 

line and temporarily strapped to the VT2 

lead. This causes the terminaJ. in qu.esti·on 

to be ~kinned when the TST key is reoperated, 

allowih.g the test to J':lroceed. 

Caution: Be eure the trouble iE cleared 

and the dr.c c-1rcuit recon."1.ected. before 

the next regu·a.r perioa of operation. 

.4.09 A tlming a.rl·ru"lgcment, consisting of a 

thermal relay A and a. maeg1ctic relay 

A2, governs the delay time of 20 to 30 

seconds. S1nce thla interval depends on 

the cooLi.ng time of the thermal relay A, 

the reset time of thP arrangement ia negli­

gible. 

4.10 The heater of thermal relay has a 

heat.ing period of 5 to 15 seconds an~ 

a constfu~t cooling period of 15 seconds. 

Should a selector step from one terminal to 

the next just at the end of the h.ea ting 

pe:rlod, then an alr.m will be sent L11 after 

a 15-sec;Jnd dweU on this last terrr,inal, 

be1ng the coolj~b time of the heati~g 

element cf relay A. It is expected that 

this condition will not often be encoun­

tered so that unccr actual operating condi­

tions an interval. of 20 to 30 aecor:.ds is 

required tefore h.n alarm is sounded. 

4.11 The circuit action ia as follows. 

When relay STl operates, it connects 

tenninal l of arc A 1 to the other odd­

numbered tel.""'r.1lne.la on tht-,t arc. With 

selector p, arc 1 on t(':rm.inal 1, the operate 

pn th to re J a.y l\ through .1 ts 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, 

contac·t 5-7 closes. Thia action operates 

n'lay .:0..2, from ground or. arc Al through 

relay Al normal (contact 3-2), winding of 

relay 112, rela.y f, op2:.~ated (contact :-7), 

and the .AL re5~r,~or to battery. R=!la.y A2 
operated ~ocks independently of relay A 

under control of' A.l. Contact 2-3 top of 

A2 opens the op1 ·:-ate path for relay A and 

1 ts heater s tart~n to cool. i\ t the end of 

the coo~ing per~od, co:·;tr.ct 1-8 of the A 

relay rec loses. Rc~ lay P.l., now operates 

from grour.d throt:gh l-2 bottom of TST, 

throue-/• ~- 8 Gf :'\, And 4 -5 tcp of A2. Relay 

AL opPrated aenJs in ~~ alarm and Jlghts 

the DT 1a.mp. 

4.12 Wh~n the ar ec~or brush leaves ter-

mtnn~ ·, tH::fo.re relay td. ts operated) 

relay /\2 rel«"as~& dur.ing tho trarutrmr tim• 

from t.h\a termi!lft1 to the next. RC'lay A2 

r\} 1 ensed op0tHJ thr op(' r·n te pnth of A L. 

When thP bruoh nrrlvPn on terminal 2, relay 

f3 f:C'l'ION ll 
l'ngc 12 

t:1. , u~ at 
"J) ! ~:·t tt 

'111.. ~~1. r•c :. 

, ., :: :;:.c: .... ,_,,~ .:,i:a:.~ ot t.r .. i~ relay 

.,.. , i.Y i. · ··, .. ::::a,aed 'befo:r: an 

' \ ' 

ce;~-;·,,;,:·;;,:0. to relay A. 

el~&t,:6 tl~·::! k"i.es.ter of A 

rleLti ·; t.~;,;: ;-,t 1 :>? ;:;t .<\closes, allw­

in ~ 12 :. - · ': .. ~. · e :..&y .",2 operated starts 

th ~ ( O' ir,f; >e. oc'-' ,' . .nd ·£~\.:::n the selector 

re na:_n;_, :.n ;_~-,: na .... 2 le:zlg er.:ou,y'l to permit 

cc.1t<"-C~- J ~:j ;.of , to :-."'ecio;:,e, ~· &.larm will 

be sent ln 'A7i;~·, /';-;_, C;J(;!'S.t~s. Should the 

sE· lee tot~ st.ep t) termii;,al 3 before rela.y AL 

operates:. -che ·'!.unr C..:: s~ l~::..ption a.ppliefi as for 

the trA...r.~fer ft~,.,m term.:Lt·.t:l 1 to 2, only now 

ttie slow relee.r:;.-; of i·. :lnsures that relay A2 

is released. befJr•: a..r. opere.te pa.t.h of relay 

A is again c J.o~:• ~d til rougi.z te:rmin[;.l 3 of the 

selectcr. For c.ubs'2!:;_,_.ent odd and ever. 

terminals, the c i :rc'J~· t fu.A.1ctiona are as de-

scribed for terr:.ina '_p j_ e.n<! 2, respectively. 

4.13 Once ar. ale..rrr is sent in, this condi-

tion is rr.aL""l.tained a.s lang as the 

selector rerr.alns on that terminal. Relay 

A2 ia lock.ec' operated under control of 

relay Al, ao rel&y AL is held operated. 

When the sele~tor ~.::ewes t.:'\iS terminal, the 

alarm is resto!<ed llt:i"at..s::: of t.h.e release of 

relay _A2 wh1.ct\ .re ··~ef\.'~,e!.i f..~YJ. 

4.14 When the 8 ae~ector ie used for 

tE:stlLg, ;:.he :r-~-:A reiil~!' op.-~:rate6. Re­

lay !3WP. opc:.~--;;;t.:o::1 e:.::-:rn::•.:7;;:: ;•::.1 cud~r~·.::mbered 

tennina.lf. :--::. ~~~.--~t· :;.;~c l to relay A 

and :;;.ll <.::'ien-nwa~>d':::;:~ ·;>:.~n.::.~--.e..!s to the 

winding of ;:e ~e~l A l. 'l'he s cuck S'l"li t;ch 

alarm fea'i:U!''?: :;n;>:-; f'11.'1":tio.ns for selector 

B ln the F.ta.t"'"~ .• ,,.. :1· 3c:-;_;.Ji,;(! r a<~lactor 

A. 

PREVEliTll~G f'J,LSE C)?ld:{i ~(}i'ZDi'i'ION 

IN CROSSBAR 

5 .Ol In crm~s;':)a.r No, l offices, the CB 

relay of :.:; f',...:::-nlah.E>d. ~lllia 

relay :'r;e ·':"" .-,:•:ltr:··l o!' the r~ re-

Ja~y·.a lf{,"'if:--~- -6~1 ~ e:l.'lP~_,·c,t~~ "·' 

rc lay ;.. J. l1 c~':'q::: !'to\: e . 'fie.).( E v ~C· r. the 'i' r-~ lay 

in ·::.h.it= I~Af"~ c 1 'l\; o;;:>erete the Tl re-

lay d1rac~l! b" • ~~~~Q~P~ t~~ CB re~ay, 

a....'1d afte~· ~- rt: .. ~et~',SC ) tt'"F..: 1 r~-

cuit tc- roe:.•, , ' .. ::: c o.'o. 'I\'.te c.1.rc..tit 

now fu:nctlo:-li> :.it;' -~eSi.!r:,: .-:·o above. 'I"ne 

alow-rf;leaae 1;3 relay ia \:Bca r,.:; inavl'"e 

a min:tr:.·ur:J. <~ J;;du.cf~ to U:c crossbar system 

before opet:;.ng ·; tJ: tes lce'l.c: ao a.;;; to 

preve~'1 t s .i .. m: l o ~ .ng .:;;. :~·"'· ~ 3 e a ta -::-t •:::ond 1 t ion 

and brhir,S.'..n.g •. c .. a :;~:,c<-~t:.t cor:dition L"1 

tf..€ (~rrJl1i3:>'9.!' sy.::,;:cr,·' .. 'i'l,:::"; t,~~stlr,.g 2-

party message rat~ li~e c1rcu1tR> th€ 

tip side is gro·..mC.<2d i.!~ O"'d~r to prevent 

t-hP c,.pcrat c· -."'e t-c~;;;t :~c::l.~.y 'I' '.tntll 

th~ :2-;;Art:/ ~:':·rQ.~.-~ ~li~-r.~r-.J'.~t~6.. Thia 

insu!'t:B ·c.;~,::-.t ~' ,...... 'I ~·c :,v, ·.!oes 

not op<:·~--~- ' 1 .::····f':.•:•· r.-!lay ia 

conner~ ·~!'H1. 
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REMOTE REGISTRATION 

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

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

stalled at a remote location. Option ZU not 
provideci permlts the dial tone speed circuit 
to restore to normal on removal of ctart 
ground. 

5.03 A Fig. 6 is provided at the remote 
location. The dial tone speed circuit 

is started and registration on one eet 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 ie 
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 cor­
responding PA- punchings croes-co~~ected to 
punching TDl, and the corresponding PB­
punchings cross-connected to punching 'I'!6. 
When relay ST of Fig. 12 operates and the 
C selector finds a position where the associ­
ated 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 and 10, controlling the 
start of this circuit and the operation of 
the remote registers, the reader 1a referred 
to 2.31. 

B. Start Control in Remote Office, Option ZU 
Provided 

5.05 Start control 1 by ~tart key or program 
timer, is 1nsr-alled at a r~mote lo~a-

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 registers 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.o6 Wnen the program timer is installed at 
the local office the dial tone speed 

circuit may be wired with or without ZU op­
tion. At the I'emote location, a Fig. 10 is 
insta~led for each pair of registere re­
quired. Each Fig. 10 requires a cable pair. 

6 . MISCELLANEOUS 

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

[. Reason for Cslibration 

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 ~nd T 
ca~~citor charging circuit, (b) capacitor T, 
(c) relay times entering into the 3-second 
interval, and (d) tube characteristics. 

Voltage ie not a considerable factor because 
the major portion of the time (that produced 
by the tube circuit) is compensated for volt­
age to a l~rge extent na will be explained. 

B. Method of Calibration 

6.02 The circuit ~hould be calibrated w1th 
the circuit voltage b~tween 48.5 ~nd 

50 volta. The following method of calibra­
tion may b~ followed~ 

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

(b) W).th a atop WAtC~; deterr.11ne ti~ it 
takf'3 f<Jr the A eelector to ':ake 20 stepe. 

6.03 "liher. Fig. 5 ie furnished, ~his ehou!.d 
be 60.8 to 61.8 seconds. 'Vhen Fig. 5 

is not fur~iehed, this should be 59.2 to 
60.2 seconds. 

(a) If ~he time is greeter than this, th~ 
pot~nt1ome~er T s~o~l~ be ~urned 

counterclockwiEH~; :!..f less, c:.o-:kwiae. 

(b) Repeat (a) \mtil limits a!"(" met. 

C. Oper8tion of Tube Circuit 

6. Oil ~he ~p~re.tt :>r:. of the t•.1be timing ar-
range'TlE"nt is as foU.ows. It is assumed 

that the CAL, FAST, and S~ keys are operate~ 
and the circuit !s in operation. 

6.05 When s: releases, it removes the 200-
ohm shunt from the ~ capacitor. Since 

this reoietancE" is low compared to the B rc­
e1stors1 the T capacitor me.y be considered ae 
short-c:rcuited with the 200-ohm shunt on, 
and th~re~ore, having ~o charge. When the 
shunt 1a removed, the T capacitor changes 
from a negative ~otent1al received from 
potentiometer T to a positive notential re­
ceived from the fixed potentiom~ter consist­
ing of thE" f~~lament c1:-cu1t of tube 'l', The 
capacitor charges slowly since its ch~rg1ng 
current is BU?Pl~.ed through the B resistors 
( 400 k total) . When the plate of capac 1 tor T 
that 1s connected to the grid of the tube 
through :-esletor E reaches apprcx1rootely the 
same poten~ial as the filament, the tube will 
fire and condu~~ a current in its plate cir­
cuit which will operate relay P. 

6.06 Since the voltage on the p!ate 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 centrP.l office battery voltage on time 
balances cut, except for the ~inor effect or 
the change in the grid to f~lament voltage 
for firing due to the ~henge in plate volt­
age and filament current. 

6.01 When the potentiometer slider is 
turned counterclockwise, (that 1e away 

from the b~ttery end of potentiometer T), 
the voltage to which capacitor T must rise 
to fire th~ t~be is reduced, and therefore, 
the time 13 reduced. 

6.08 Resistor D limite the current 1n the 
~late ~~rcuit of the tube to a value 

Which wil::. not damage the tube. RP.BiBtor 

,. - __ ,_,_:. ---·-- -
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C prevento the p1r .. te of the ·~ J 
tainL"'le potent:lal~ while t.t. ~ . 
is open w: 1.:!:·~ mi&tt caus~ 1;.;:. 
tian of ·tr .. e t·.:,:oe \i.:ae::& the p l.l · , 
closed. 

D. Theory of Calibration 

:: r j a·-
; I :'C1 it 

•. :t. :pe:a­
·l c~j.t ia 

6.09 Wnen the P relay operB.te&. ~:aftt!r Sl 
re} e::..sed and tbe tube fir•;d), it 

operates RC, s, ar.d Sl 1n cascade; and Sl 
operated releases S end Sl :i.n cascade. 
While S is operated P releaaes; RCl operates, 
and selector A operates. When S releasee, 
RC and RCl release. The T capacitor is 
dischareed with S and Sl oparated. There­
fore, when 31 releases, the eye le repeats. 

6.10 It will be noted that the total time 

'1 er ·.t 
u le .a 
tj ne . 
IU 'f 16 

rr )· H'"<~\-t.-(,' ' ·'J;;e~"~ t\i!! + s 
. -, :• ~ ;.,Ecfi>t, " ..-,c t t~'le a.um of these :c Tl£;::1) .~ ·tJ..~..; :rr.l:1ow.li.riti equationa 

'i': ~ ~ ~ ~~ . 

(a.' 'JtiB ·~ · .mH (400 kj -~1. X • 
" 1 :',-:~f: c ·;• m\J..i\.n•atia~ eye le • Te. 

(b ;. :.:"'J.rot; itiht! time { 150 k) + secc:md 
'i:\lbe t ~.me (250 k' i· K + P operate 

+ D <-•:.;el"'at•f'! u 3 + T <.:ipt-rate + CB releaae + Tl op~~at:E~. 

It C '"" 
T operate + CB release + Tl operate - p 
operate - D operate then equation B may 
be written: 

(c) Firat tube time (150 k) + second tube 
time {250 k) + K ~ 3 +C. 

per cycle during calibration cansiata 
of the folJowlng individual times: Tube 
operates with 400 k in series with the T 
capacito~ ~ P operate + RC operate + S 
operE.ite + .Sl OJJerate + S release + Sl 
release. 

6.15 To reduce these equatiatua f'I'.Jrther, the 

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

time the circuit :3 timing a 3-second delay 
interval in actual operation. Assume that w wiring i:::~ , ... ,~;:::c and lead 2 is connected 
to punching 33 . 

6 .l2 The 1 relay released closes the cir- · 
cuit to the line relay and removes 

the shunt from the T capacitor which atarts 
chargi:".g .L~. th•:! sa,;11e circuit as that de­
scribed above in connection with the cali­
bration cycle except that the aeries re­
sistors are B, Bl, and B2 which total 150 k 
instead of 400 k, When the capacitor 
chargea to the same value as the circuit . 
was set for when calibrated, the tube firea -·-- _ and operates P. P operates RC, S, a;nd Sl 1n · · 
cascade, fu~d Sl releases S and Sl 1n cascade 
whereupon capacitor T starts charging aa 
before except in series with 250 k because. 
the RCl relay is operated. (During the 
time S and Sl were operated P relea.aed and 
capacitor Twas discharged.~ When the tube 
operates a second time, P operates operating 
the D relay (aasl.tm'..ng Tl has not operated) 
and a delay will 1:.: re61Stered. 

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

dela.y is as follows: ?irst tube time (150 k) + second tube ·cime (250 k) + P operate + RC 
operate + S operate + 31 operate + S release 
+ Sl release + P operate + D operate. This 
time shoul~ equal 3 seconds + T operate + 
CB release + 'I'l operate because after dial 
tone is rece!.ved, these three relays must 
function befo~e D operates in order to pre­
vent a delay indication. 

6.14 It should be n~ted that 1n both the 
calibration time cycle a.nd the aerv1oe 

tollow~g fact is used. With every­
thing else equal" the t:1.me for capacitor T 
to reach a potentlal which will cause the 
tube to fire 1s directly proportional to the 
charging resistance, From this) it fvllowa 
that first ~ube t.tme. (150,~) +second tube 
time {250 k} ,., Tube ~~ime \,400 k) = T. 

6.16 Obvious J.;r ~1 tl:':. 'the arra11gement used 
in the ~~rcult~ T ~ill always be the 

same regardlea3 cf the B punching to which 
lead 2 is connected becetUBE: the resista..."'lce 
used for the first tu'be time plus the re­
sistance used for the .9~eond tube time 
equals 400 k. (\\'her:. the F'AST key is normal, 
the first tu'be ·:=ime is T and the second is 
approximately zeroa 

Therefore., 

T + K • To 

T + K -3 + r 

Tc -3 ,.. (; 

C is a. cor.~·::.8.l'~t. det~:;;~i.n€'d by .l'elay 
ch&ra.cter1st1c~ t·:• ~:~ .J..,':~Ck'>S Jiec.onc: whan the 
OB relay of }"'·:~. 5 2,a fv.:r.\, isbed ana -0.015 
second otherwl~$4 

6.17 To get the ~~1e to be a:lowed for 20 
steps, b~f'C.h sid~s. oi' the 6qu.at~_on are 

multiplied 'by 20 ~d lte get;~ 

T20 IIIII 20 X 3.065 X>: 61 v3 second& 
when Fig. 5 .-..~ ft::~:onished 

T20 - 20 x 2.905 ~ 59-7 seoonda 
otherwis£• 

A llowin.:,~ · ~-;?,.:.:,-~,1 ~;~'l ':! ~: j,r •• ; ·~ ~ 't.!"lc. time 
limits then ':>e::;com-" 60.13 to 6~"' .8 ae·:-.a:&ds 
when using Fig,, 5 o:r, 59.:2 -.~o 60.2 o:iiecond.e 

concH tion c~r: le for meaeur.ll1g the 3-aeaon<1 
de lay, the ::"o::oH.tng times ii.r~ OODl.''n.on: P 
SECTION II 
Page 14 

\otherwise • 
. ~~,. 
n'l 
,I, 14 Pa_gee ,, 



CD-96403-0l - ISSUE llA - SF.C'I'ION III 

SECTION III - REFERENC~ 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) Ma.ximum. External 
Conductor Loop Earth Potential 

1880 ohms ±20 volta 
2560 ohms ±15 volts 
3260 ohms ±10 volts 
~940 ohms ± 5 volts 

600 ohms 0 volts 

(b) Minimum insulation resistance ia 30 k. 

1.02 Type or 
Of!' ice 

Step-by­
Step 

Pa.nel 

Crossbar 
No. l 

Crossbar 
No. 5 

Max Cond Rea in 
T or 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) end 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 operat-
:....."1g a start key en the unit, one a.s­

soc1ated with a local or distant traffic 
register rack, or one associated with the 
Dial Tone Speed Indicating Circuit (the 
latter for Fig. 1 only). 

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

_*_M_a_x~i-m-um---Conductor Resistance includes re­
sistance of any relay in T and R lead be­
tween circuits mentioned. 

3. 03 To provj ~A vtt.rin.b l~ tt·at t.1 mln11, 
in t~~rvala, Fig. .l. 

To nrovide a consta.r1.t timing lntt:rva1 
of 4 seconds, Flg. 12. 

To test coin or noncoJn LUI•'B. 

To register total numbc'r uf ,~1-l U.s 
made on. each e.rc . 

3.07 To register n~~ber of calls made on 
each arc which do not receive dial 

tone within 3 seconds. 

3.08 To provide for individual registration 
on 8ach arc or common r8gietrr:J. tion for 

several a.rcfl. 

3.09 To cancel registration when ur.f:d with 
the Dial Tone ~~yeed Indicating CJ r­

cui t, Fi~. l. 

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

3.11 On the first teet cycle, to g~ve an 
alarm when dial tone is not received 

within 2 tc !.;. :n1.nutes and, on subsequent 
test cycles, to advance the circuit to the 
next terrr.ina: 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 
te~inal only when dial tone is re­

ceived, and when dial tone is not rr:;ceived 
within 20 to 30 seconds, to give an alarm 
Fig. 12 .• TST key con trolled. 

3.14 To lock in test calls that re~uire 
more than 3 seconds to rece.:.v~-~ (lial 

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

3.15 To control the adv~~ce of the circuit 
to the next terminal after it has 

been locked in, Fig. l. 

3.16 To light a guard lamp when the circuit 
is be~g used with the Dial Tone Speed 

Indicating Circ'.li t or by the remote control 
circuit, Fig. ' 

3.17 To make the alarm lock-in ineffective 
.~f the circuit is ueed with the indi­

cating circuit or the remote control cir­
cuit , F:. g . 1. 

3.18 To advance the circuit to the next 
terminal a~ter recording has been 

made by the indicating circuit, ~ig. l. 

3.19 To change minimum advancing time when 
used with the indicating circ~it, 

Fig. 1. 
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3.20 

3.21 

3.22 

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

To bypass an entire arc of selector 
A or B. 

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. 

i.24 To skip any single unassigned terminal 
P.Xcept the first and last of a working 

:Jrc without restriction, Fig. 12. 

3.2~ To ~kip 2 or more successive unassigned 
terminals with the restriction that the 

terminal lmmedlately following the sequence 

of skip terminals, be a dwell terminal. 

To restore circuit to normal on removal 

of start ground. 

To pl~ovide for completion of test cycle 

on removal of start ground (option ZU), 

F~ g. L~. 

4. CONNEm'ING CIRCUITS 

4.0l Wh~n this circuit is listed on a key­
sheet, the connecting information 

tllt' re1.m i:J to lw followed: 

HEGI.STER CIRCUITS 

( 1:\) Pane 1 

(1) Battery Central Office - M~scellane­

ous Register Circuit - SD-~1537-01. 

(2) Ground Central Office - Miscellaneous 

Register Circuit - SD-20141-01. 

(b) Step-by-Step - 355A -Miscellaneous 
Alarm Circuit (Reg.) - SD-31976-0l. 

~; l·~ 1";'T'I ON lll 
PA£(,0 ? 
~:: Pages 

(c) No. 1 and 350A 

(1) Tra.ffic Register Circuit - ~ 

SD-31109-01 or SD-30896-01. 

(2) 360A - Traf"fic Registe,r Circuit -
SD-31265-01. 

(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) 

( i) 

(J) 

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

Crossbar No. 1 Subscriber Line 
Circuit - SD-25003-01. 

Dial Tone Speed Indicating Circuit -
SD-96419-01. 

(k) Crossbar No. 5 Line, Line Link, and 
Connector Circuit - SD-25548-0l. 

(t) Alarm Circuits - SD-21203-01, 
SD-31573-01, SD-31548-0l, SD-31209-01, 

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

(m) Timer (as provided). 

(n) Line Concentrator Control Circuit -
SD-94815-01 or SD-96536-01. 
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SECTION TV - REASONS F'OR REISSUE 

B. Change~> in Apparatus 

B.l Removed 

B.2 

B.3 

D. 

CN resistor, 18BJ - Fig. 12 
TT resistor, 19EY.- Fig. 12 
F network, 177A - Fig. 12 

Removed 

VT2 resistor 43 K 
( KS-J3l+91, Ll) 
Fj g. 12 

Replaced by 

VT2 resistor 3.9 K 
( KS-13491, Ll) 
Fig. 12 

vT;'' rea1ator 43 K V'T.'2 1 resiotor 3. 9 K 

('lG;-:t-;li'Jl,Ll)- (KS-13Ji<)l,L1)-

li' t p: • 1 i:' ft1 i g • 1 I:! 

~ 

CA resistor 18AC -. Fig. 13 
CB resistor 18AC - Fig. 13 
RT resistor 18AC - Fig. 13 
TT resistor 18AC - Fig. 13 
VTB resistor 39 K (KS-13491,11) 

Fig. 12 

Description of Changes 

D.1 Resistors CN and TT are removed. These 

were added to Fig. 12 as ZV apparatus 

in issue 29AC. 

D.2 In Fig. 4 all wiring designated ZV and 

ZZ is removed. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5642-NB-WAM 

D.3 ZV wiring conneetllmB to rwlt'<.'~,ur C, 

ore '), tet•rnina .ls 6-lll are rt•movPd. 

These connections did not :-1ppPUT' 1 n ;my 

CAD Fig. 

D.4 New ZV and ZZ wiring opt1onH ~Ptween 

contact 4T of relay VT3 nnd cont<1ct 

5T of relay ST2 are added.' WirJn~ •;pt1.on 

ZV, connecting to contact 3T of relAy SKA 

1 s reused. Opt ion ZV 1 s requ \red f,n, :; tcp­

by-step offtces equtpped for TOUCH-TONE 

calling or common control and upt.\on ZZ ls 

required for all other systems. 

D.5 Resistors CA, CB, RT, nnd •rT nre :11hkd 

to Fig. 1:;. Rct11stor~.~ C/\, RT,:md TT 

connect tn Ftg. 1:). Rt•st~tor CR c'Hlt\f'l'L' 

to r'tg. D. 

0.6 Punchlngl3 T/\i.-)-6 und TB~J-b HN' w.1lk,l tt) 

Fig. 13 a nci l.H'e covered by rww CAD 

Fi.g. 6d and o9. 

D.'r Circuit Notes 1.ll) and 120 nrc <~ctdPd t1r1d 

apply to step-by-step off.\L~~'s f•qu\ppe,\ 

for TOUCH-TONE calllng or conunon cuntrul. 

D.8 Network F is removed. 

D.9 Resistors VT2 and VT2' are changed 

from 43,000 ohms to 3,900 ohms. 

D.lO Resistor VTB, 39,000 ohms, is added 

at the winding of relay VT2. 

D.ll Circuit Note 121 ~s added. 

0.12 Equipment Note 204, step-by-step 

section, is changed. 

SECTION IV 
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