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CIRCUIT DESCRIPTION 
SW.ITCHING SYSTE?-5 DEVELOPMENT DEPARTMENT 

-----------

CD-21385-01 
Issue 6-D 

Append!� 1-D 
Dwg. Issue 17-D 

SYSTEM 
51 .TYPE DIAL TESTER CIRCUIT 

FOR USE WITH RINGER. TEST CIRCUIT 
AND LCX: AL TEST·. DESK 

CHANGES 

B. CHANGES IN APPARATUS 

B.l Superseded 

Message Fig. 1+; 
:t:leglsters: -12E

l . . Opt on "Q" 
Fig. 5; 

12C, 
.Option "M" 

Superseded BY 

ll+LH, .option np• 
( .A&M Only) 

ll+F,. Option "N" 

ll+LL, Option '"K" 
(A&M Only) 

14K, Option '"J" 

D. DESqRIPTION OF CIRCUI T  -CHANG&S 

D;. l Options · "Q " and "M" are desi'gnated 
and rated "Mfr. Disc ;n and are super

seded by Options "P" and "K" resp. (A&M 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT. 2311+-BSP-CGM-GH. 

Only) or Options "N" and "J"·respectively. 
··Options " P" and "K" are furnished with 
adapters £or mounting on old equipment . ' 

·n. 2 Note 124 is rated "i\ffr. Disc.tt 

D.j· 
· Note 132 is added to cover these 

changes. 

n.4 Added' options are added to the 
Options ·used Table • 

All other beadin.gs, no change• 
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CIRCUIT DF.SCRIPTION . 
SWITCHING SYSTEMS DEV�LOPMENT .DEPAR'!'1ENT

. 

,.. . .�:,. .. 

cD-21385-01 
Issue 6-D 

Dwg. · Issue · 16-D 

PANEl.. S YSTEM 
51 TYPE DIA.L TESTER C IRCUIT . 

FOR USE WITH R INGER TEST C IRCUIT · . AND LOC AL TFST DESK 

C�NGES 
A . C l{ANG ED AND ADDED FUNCTIONS 

A.1 This c 1rGuit is a rranged . to disconnect · 
if any digit other than 11 O" is ·dialed · 

when · makine; the dial speed test.  

B. CHANGES IN APPARATUS 

B.1· Supe.rseded · supe rseded By 

�>.5 Note i23 is revised to include a ret;.. ... 
erence to 1128o Type relays"· in the 

fftatement c ·overing the 239 Type · pulsing 
re��. . 

. . 

All otfi.er · head�hgs under changes 1 
n<>· ehange • 

1. PURPOS·E OF C IRC UIT 

1.1. TP: test the ·a·peed. of s-u'bsc riber•.s and 
operator's dials. 

1 R79 ( 'I'D) Relay 
4 Rl83 ( AD,. HM, 
TDl,R) Relays 

1 R94 (TD) Relay 
4 Rl207 (AD,HM, 

Relays 
1�2 To test tor bell. tapping from dial ! 

p-µl�.8·8 • . 
. 

I 
' • 

• l .. 1 Rl267 ( ST) Relay 
1 Re

.
lay . 

1 . E446 Relay · 

2 . HR,LR) 

. 
1 E727 Relay 

· 1 E966 . RT) ' Re lay 
1 El843 ( RS )  Relar 1 E6269 Re lay. ! SA 
1 E6434 Relay . SW, 
l 149CG Relay SRl) 

. 1 R9
. 
86 Relay 

. l E799 Relay 

B . 2 
.
Added: 

1 R245 Relay ( T2 }  
1 El 142 Relay ( T3)  

1 ·isT! Relay 
1 El931 RN R�lay 1 El695 · MG Relay  
1 E598' (HR,LR) . 
Relay . 

l El99 Relay  · 

1 Relay 1 El883 ( RT') Relay 1 E935 (RS)  Relay , 
1 El684 . Re lay 

I

SA!· 1 E642 7 Relay. · 'SW· 
1 l 49AR Re lay. S .R  1 Rl240 Relay Rt 
1 Ei620  Relay .Tl . 

D. ·DF.SCRIPTION OF. C JRCUIT-C HANGF.s 

D .  l 
. 

Figure D and " R'' and " T" options are 
added to permit the circuit to. dis

connect if any digit other than 11-011 ls 
dialed . when making the. dial speed tes -t .  

D . 2  The original ci�cu-it·  prior to. this . _ 

change is sho�n as Figure c and s· and 
U options · rated· manufacture dis ·continued . 

. . . . . . . 
D •. 3 Notes 130 and 131 are added to. de.s.

igna te the use of Figures c,. D: and· 
" ·R '' ·, "s�· .. " T" and · " U'' options .  

I 

D . 4  The connecting information for the 

1. 3 Connection is ma.de W ith this circu'it 
either direct ly f rom the._ local te·s t · 

desk.; or from the s;tat·ion unde·r test by · 

means of a ringer test circuit. 

.1 .5 Dis tinctive-tones are connected to 
th ·e line i,ndicating tne c ond1t1on. or . 

the dial: Slow1 OK  or fas t .  

2·. . . WORKING · LIMITS 

2. 1 When 10 P.P.S. dials are used with 
" Y" wiring arid apparatus , maximum ex

ternal circuit loop res ·istanc.e 1500 ohms, 
miriiiDum insulation resis tance or tes t · trunk ·· 
60,000 . ohms , minimum insulation resistance · 

of. subs • or op�ra tors 1 loop, lC>", ooo ohms • �. 

2. 2 When 10 P.P.S. dials are used with 
"X" wiring, . ma ·ximum . extema l  c ircuit 

loop resis tance 1000 ohms , . minimum insula
tion res'istance 0,f subs . or ��erators •  loop 
10 ,000 ohms (n� test trunk used) . · . 

2 .• 3 W;hen 20 P.P.S. dla'ls are used with 
''Y" w·i'ring and·. apparatus , maximum ex-· 

t ·emal c ircuit loop resistance 1100 ohms , 
minimum insulation· resistanc ·e' or test trunJii 
60;,000 ohms· minimum insulati.on resistance 
or subs . or operators '  loop 15,000 ohins ·. 

''i 

_. , I 

\ '  I 
. ' 

. leads of Figure L is  changed and · note · 
203 · is - added to Permit s t rappin·g or spare 
bank terminals · or the LF s·elector · to the 
working terminals to reduce the hunting 

2. 4 When 20 P � P . s. dials · are Used -with 
"xn· wiring, maximum extemal circutt 

· 

· . ·!. loop rea.1s-tance  350 ohms minimum insula-
tion resistanc e or subs . or operators • 

t ime of the LF selectoI'. · 
· loop 15,ooo ohm's . 

. Printed. in . . u. s .A�-·. 
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l.4 When this circuit is in a condition 
to test the speed of a dial, dial. 
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3 • FUNCTIONS 

3. 1 · Where more than one of these ·  c ircuits  
. · 1s installed,. they may be arranged in 
a common g:roup -or .in two sub-.groups ,  with a 
common sta rt relay per group when arranged 
in a common group, or one s tart relay pe� 
sub-group when arranged in two sub-groups . . 
The sub-group arrangement is int�nded. to be 
used  where the total .number or "Ringer test 
circuits" and test desk positions a:sso-.  · 
c1ated with the Dial te�ter circuits �xceed 
22 and functions so  .that . all ."Ringer teat 
circuits u can be served by both sub-groups 
of Dial tester circuits ·; however, the sub-. 
groups are divided between th$ local test 
desk positions . · · 

3. 2 This 9ircu�t is associated with. a sub-
scriber station through ringer test 

circuit or through the local test desk. 
Four different dial testing conditions are 
established depending upon the se.tting or 
-the register sw itch in the .ringer test Qir
cuit, or upon which key 1s operated at the 
local test desk . These testing conditions 
are to determine whether the speed or a 
dial . f�lls within one or the following 
ranges :  low speed dial test limits, low 
speed dial readjust limits ,. · high speed dial 
test limits , high speed dial r�adjust 
limits.  One of three distinctive tones 
will .be connected to the line-on · each test 
as follows :  one tone if"the speed or the 
dial is within the required limits ; another 
tone if the speed of the dial is below the 
slow limit ;  another. tone if the speed of 
the dial is above the fast  limit .  

3.3 Repeat tests may be made by meane or 
the keys at the local test desk. When 

the s tation under test . is connected to the 
dial tester ·by means . of the ringer test 
circuit, repeat test�  may be made by dial
ing a certain one digit code . 

3.4 Whiie testing dial, the subscribe r's 
ringer can be observed for bell 

tapping . The puls ing circu!t is arranged 
to app}y as severe condition as is used. in 
service. 

· 

4. CONNECTING CIRCUITS 

4.1 .This circuit associates itself with 
the local test desk secondary test 

circuit SD-90497-01 or with the ringer test 
circuit, SD-21094-01 . . . 
4.2 Miscellaneous and auxiliary alarm cir

cuit for floor alarm. board of miscel
laneous a1a ·rm ·circuit, so-21203-01, 
ES-226189. 

4 . 3  Tone power circuit or miscellaneous 
tone circuit . 

Page 2 

4 •. 4 Power ringing circuit, SD-90429-03 . 

4 . 5  Audible and visual alarm circuit . 
SD-96188-01. 

. 

DF.sCRIPTION OF OPERATION 

5. APPARATUS AND FUNCTIONS 

5.01 Gravity Pendulum 

The time measu�ing device .is com
posed of a pendulum to which is 
attached a Arm) for  making contact 
w ith a commu�ator. The release of .this ·arm 
is controll.ed by a magnet mounted on th·e 

which when energized, hol<;ls the 
Arm) as part of the awi�ging 

element·and when deenergized,· a llows the 
( Contact Arm) to make contac t with t�e · 
commutator� The ( Contact Arm) is s o  piv
oted that when released and in c ontact . 
with the commutator, the pendulum can s till 
s :wing. The commutator is div.tded into· in
sulated segments so spaced that the pendu
lum, in swinging freely in the direction of 
the arrow from its start position when op
posite the particular  divis ion wi ll have 
been in motion for a time period equivalent 
to that required for nine pulses at the 
pulsing rate corresponding to· the tes·t and 
readjust re quirements for low and high 
speed dials . The commutator divisions are 
so designed that the ( Contact Arm.) will not 
remain on the division point. ·The pendulum 
is cont r?lled the ( Res et )  solenoid an_d 
the (Hold) and magnet �_, the func
tions of which are indicated by their  
names. The· ( Trip Contacts)  are provided 
so that in case the pulse rate of a dial 
is s lower than provided for by .the 
range of. the commutator mechanical ( Trip 

·contacts) will be operated, causing the 
( Contact Arm) to release.  Two keys are 
provided for manual control of the pendulum 
for the purpose of calibration .  

5.02 ( PC)  " Pulse Control" Selector 

This is a 206 type selector switch . 
It is used to control the setting of the 
51 type dial tester and as a register ad
vances unde r control of dial pulses . The 
following table indicates the func tion of 
the advancement from its various posi .tions 
for both test desk calls and ca lls routed 
through the ringer test circuit . 

TEST DESK CALL 
POS � 

H Normal 
1 Awtg . !Htl relay 
2 Awtg . -· TR relay 

Awtg . AD relay 
Dial Tone Awtg. Dial 

fendulum 
Contact 

~ravity 
lContact 

that -

... .... 

,,/ 

' ( 
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T�T D�K .CALL 
POS.; (.cont• d) . 

5 Dialing Awtg. Dial 
6 Dialing AWtg, Dial 

. Dialing Awtg .. Dial 
Dialing Awtg.. Dial. 

9 'Dialing Awtg. Dial 
10 Dialing.Awtg. Dial 
11 Dialing Awtg� Dial 
12 · Dia

. 
-Awtg 

· 
Dial 

oper. · . 
Dialing Awtg• Dial; Rel. 
O K  or. TBL. Tone Awtg. restore. 

15 Pass by return to nor. 
·16 Pass bf return to nor.. 

Pass .by,return to nor. 
Pass· .bY return to nor. . 

19 Pass
. 

return ·to nor. · 
20 Oper • .  relay 
21. ··Pass by return to nor.· 

RINGER T� T CALL 
. PO S. -

H Normal 
l Awtg·� f HL l relay 
2 Awtg. TR relay 
3 Awtg. ·AD relay 

. 4. · Dial Tone Awtg • .  Dial 
5 Dial1ng .. Awtg. Dial 
6 Dialing Awtg. Dial 

. Dialing Awtg.. Dial 
Dialing Awtg. Dial 

9 Dialing Awtg. Dial· 
10 Dialing Awtg� ·Dial 

magn et 

·11 Dialing Awtg. Did . . 

12 Dialing Awtg. Di
.
al oper, . relay�. 

. 
. 

13 Dialing Awtg. Dial: Rel •. JDilgnet· 
14 OK or TBL. Tone Awtg. · d,ial or disc · 

15 Pass by · 

· 

16 Dial 2 - Retest 
Dial 3 - Readjust 
Dial 4 - Retest 

19 Dial 5 - Readjust 
20 Opr. {RL) relay . 
21 Pass by return t� nor •. 

5.03 .(LF) Connecting Selector 

This is a 206 type.selector swi.tch 
�sed as a line finder switch. Ground on 
the common start lead operates the re
lay lfhich causes all idle . 
tors to rotate. The selector is caused to 
rotate tinder control or a . relay which 

.
. pre ... 

vents overstepping. With battecy on the . . 
. hunt terminal, the hunt relays "( H) and (Hl) 

operate causing the selector to stop and . 
the (00) relay to operate, connecting the 
ringer test circuit or local test desk po-

. a1t1on thr.ough to the 51 type dial test · 
. circuit.. In case of simultaneous selec

tions not more than one set or hunt relays 
can operate, thus preventing double con-
nections• · 

'�' ,·.,;...:_ ·�· 

5,04 (AL) "Alarm" Selector 

. This is a 206 type selector a�itch. 
It .18 in.the t1m1ri8 circuit which le .cOlllJllon 
to both dial testers and rihSer ttat;c1r� . 
cuits. � · 

5.05 (DT). Lam� . 
At th·e rela7 rack, lights �h8!1 the · 

associated a1al tester )las peen ofit11: normal 
ror more than. a certain. leng�h o� l��e. _ -; 

5.06 ( DT) J!ieesage Register ': i ·. 
Scores eact\.i:tme a connect1�n,Js 

est;abl1shed with a dlal teatel'. ! . ) . 

'.. I• 
· 5.oi Make Busy Jack 

·A make busy Jack 18 ·prov�ded tor ea.ch 
·dial test c1rcu1t, · ·When a plug 18 1ri• ·'. · 
. ·serted· .into this Jack, three circuits� a�e 
opened: 

( a) Pirst; ·the start circuit. to. pr,e- : · · 
vent the corinecticm Be.lector from: .. 

rotating.·. 

( b) Seqoitd., th� hunting circuit to'. p�
vent making the line busy o� which 

the selector might be resting. . . : 

· ( o ) Third, the operating path tor �he 
(C Tl) relay, to prevent lnterter-; 

ence. . . . 

5 .08 ?Ulsing Circuit 
A standard pulsing circuit; is us�d� · · 

The ( L) or pulsing relay 1 from i�a ,back ' . 
contact and by dd or the (PH) (pu_ls1e help·};_ 
relay controls the advance ·or th�'.1 a�lect��� . 
The slow release (SR) and (�R1) 1'lpys 1a"·�. · 

controlled directly.or · ' · L 
make contact or the (L) rel�y -·. 

that the circuit ia being he.ld at�. the dial 
station. (SV) reiay which 1s . con-:: ', 
trol ot (SR) or (SRl f relay,:,de�end,ing on '. 
''X" or "Y" wiring� is provi��d to� gµard . ·· 
agains_t . breaking down a conn�ct1on :_d�e to . 
make ·contact closures or the·: reilay� or 
very short duration. The relay is in 
the pulse control selector circuit �nd 
opera.tee in series with the selector. . 

. . The (SW) relay is used as a transfer relay 
·to JDa.ke possible ·the use · ot the (PH) re-· , 
lay as an aid in the self-interrupted · 

.operation ot the pulse:control' selector 
as well as in the pulse help feature. 
The pulsing path is through·thebreak 
contact or the (RL) relay. The latter 
operates at terminal 20 in the event that, 
through error a digit should be dialed : 
which may carry the ( }>C.) beyond · ". · 

the normal terminal. · The· relay op ... · 
erated., opens the pulsing path an� will· 

. P'1ge, ·3 

.: . \ '· 

·: 

-r. 

\ .· 
-J -

'.! 

l' 

- ! 

( 

17 
·18 

., 

_11n$ _· 
l Tl) re.lay . 

(Trip.) 

('111) ' 
(Trip) 

. . .. 

_ -- (ST) " 
connector · selec-

... 

I 
, ) 

.. 

, I' 

... 

II 

. / 

.. 

• 

• • ••• -1 

1nd1rec t ly.i -tr.om 
anci ·\~diba~e 

~~er, 

CL) 
(RA} 

, I 

✓ 

stepper 
(RLJ · ,.. 

·r 

J 
·i' < .. i 
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permit the stepper to. advance from normal 
to  terminal 4 by way or the initial path . 

5 .09 C _a11brat1on Device 

Two keys. are . provided for manUa.l 
c ontrol when it is · des 'ired to che·ck the 
oscillation of the pendulum. When making 
SUCh a test, the Circuit Will. be , made busy 
in the regular manner . The operation of 
t�e ( B) key will move the .  ( Trip C..antact.s ) 
to one s ide and cause the circuit to ·be set 
ready for a tes t . · The operation or the (A) 
key Will · release the pendulum allowing lt 
to swing freely . The r�lease of the two · 
keys restores the oircuit to rtorina.l . 

6. C IRC UIT OPERATION 

6.1 · Call Through· Ring.er .Test Circui·t 

6 . 11. Hunting 

When a dial tester circuit is re
quired by a ':ttinger test circuit, is 
connected to ( ST) lead operating or 
( ·R)  relay, the ( ST )  relay is common to s ix 
dial tester circ uits , or to a sub-group . 
If �there are more than six dial tester 
circuits and sub-grouping is not required, 
.there will be more than one ( ST) relay 
which is common to a group and all the (ST) 
relays of the same ·group will . operate in 
parallel . The operation of (R) relay will 
operate the · ( ST)  relays of both sub-groups . 
This causes the connector switches of the 
idle dial tester circuits to hunt in the 
following manner for a terminal on ( HG )  
lead. to which ba .ttery through a 150 ohm 
resistance is connected • .  Ground from the 
(ST) relay causes (F) relay to operate 
which closes tbe same ground through its 
make contac ts to operate (LF) stepping 
magnet • .  When .(LF) magnet oper
ates the circuit to relay is broken 
and relay releases , opening th .e circ-y.it 
to stepping magnet and (LF) selector 
advances one step . (F )  relay is s low op
erating to prevent the selector s tepping . 
off an idle tenninal . When the selector 
reache� a tenninal which has a low resist
ance battery connected to ( HG )  lead ( H) 
relay . operates and short-circuits its high 
resistance Winding, an inc

.
rease Of 

c urrent which operates relay, ( Hl) re
lay operated,. remqves the ground f.or oper
ating (F) relay the selector causing 
it to  stop hunting and operates (cT) relay� 

6.12 Connecting Through 

The ( CT} relay ope.rated, cuts through 
the " SP." l

.

ead to (MG) and ( rel
.
ays 1 pre

pares path for operating or . . (HR re
lay, and operates (DT} register and CTl )  
relay . ( CTl) relay operated, oloses its · . 

locking path and operates ( CO) and (Z) · 

Page 4 

reiaya. · { CO)  relay operated, opens the 
circuit to s elector c loses through 
"HL" ; " SP" ,,  a.nd "R" leads and part of' 
a series cincuit to (BY). relay. ( Z) relay 
ope?'ated clos e� through, ( TD) lead and 
starts the . timing circuit as described i n  
paragraph 6.4. A bridge across the 91T" 
and " R" leads in the ringet' test circuit 

the ( L) relay . · ( L) relay oper
ated, operates (SR) relay through ( SR) arc 
of ( PC) selector switch . With Y wiring 
(SR) relay operated, operates ( SRl) relay . 
in turn operating (

_
SV} With X Wirirg 

the ( SR)  relay operates the relay_ 
wnich ·operates ( ON) relay the

.
�or

mal terminal of (BS} arc of selec tor 
sw it ch. (ON) operated; operates (G) 
and ( Gl )  relays . and ( G l) r.elaya op
erated, · connect  ground to the off-normal 
ground leads and battery to the off-nonnal 
battery ·1eads . ( CTl) locks to 'the 
off-normal ground .  As  lead does not 
.extend through to the ringer teat circuit 
(TD) relay does not operate . -G round 
through the break contac ·ts  of (RN) and 
( TD) relays is · connected to " HL" lead. 

'This causes a relay in the ringer test  
circuit to operate Which in turn discon
nects the battery from " HG" lead and dis
connects ground from "ST" lead . Battecy 
'disconnected from " HG" lead, releas es (H).: 
and ( Hl) . relays in turn releasing � CT} re..� 
lay. Ground dis connected from 11ST1 lead/. 
releases (R) and ( ST) relay, stopping the 
hunting connector switches of the other 
dial tester circuits . ( CT) relay released 
opens the initial circuit to the (MG), ( P), 
(LR) and ( HR) relays . By t.he operation am 
release of <CT) relay, ( DT) message· regis 
ter is operated and released, scoring one 
call . 

. Depending upon the setting of the 
regi�ter in ringer test  circuit, the 
"SP'' · lead will be open or connected to 
either ground through 5000 ohms reaistanc� 
48 volt battery or direct ground . With 
the "SP" lead open the marginal (MG )  and 
polarized ( P) relays are not operated and 
the commutator segments are grouped for 
indicating the speed condition of a low 
spee� dial within its test limits.  "SP" 
lead connected to ground through 5000 ohm� 
operates the ( P) relay . The (MG). relay 
does not receive suffic ient current to op
erate due . to the high resis tance in the 
circuit . ( P) relay operated operates (LR) 
relay which groups the commutator s egments 
for indicating the speed condition of a 
low speed dial within its readjust limits . 
48 volt battery .connected to the 11SP11 lead 
operates (MG )  relay but the ( P) relay does 
not operate under this c ondition since the 
current flow is in the reversed direqtion, 
(MG )  relay.operated, operates ( SP) relay 
which groups the commutator segments ·for 
indicating the speed condition of a high 

' . 

at.epping· 
(F)' 

and· 

causine; 
(Hl) 

• 

E$round 
(ST} 

operates · 

(LF' 
"T(j 

rela:y 
lO) 

the 

' \ 
\ 

\.. 
"''· 

relay 
(sv} 

throue;h 
(PC) · 

relaf 
(TD) 

\ . 
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speed dial within its test limits. 
Direct ground connected to the "SP" lead 
operates both (MG} anq (P} relays.· 
(MG} relay operated, operates (SP} ·1 
relay. (P) relay-operated, operates 
(HR) relay over a lead transferred fr0m. 
the winding or the (LR} relay by . the . 

operation of (SP} .relay. (LR} or (HR) 
relays lock to the oft-normal • 
through the break contacts of and 
{RT) relays. Thi .a. locking circuit is 
provided because the operating· path 1s 
only closed for a .short time. See fol'"'. 
loWing ·tab�e: 

. . 
Table showing condition ot leads for different tests: 

. Type Of . .  
Dial Apvuca tion 

Low . Speed Test -
. LOW Speed Readjust 

High Speed Tes.t 
High Speed Readjust 

6.13 Setting .or the Pendulilm 

6 .·131 Selector . Normal 

When {G) relay operated, the battery 
connected to the off-normal battery lead 
through the break:contaci of . (RM) relay 
and the normal terminal bf:. (RN) arc of (PC) 
selector switch and the break contact of 
(PC) selector, operate·s (PH) relay, ener
gizing (PC) selector which opens the. cir
cuit to (PH) relay, releasing it and (PC) 
selec·tor switch steps to position 1 .  The 
battery on the off-normal battery lead to 
ground through dial tone contact's· of dial 
tester alsp operates {AD) relay •. (AD) re
lay operated, in turn overates {FS), (OK) 
or {SL) relay depending �"'Pon the commutator 
segment that the contact arm happens to be 
resting on. The eperation of these relays 
performs no useful function at this time. 

6.132 Selector ·Position 1 - ·Awaiting 
(HL) Relay · 

· . ·
. In position 1 (HM) relay operates· 

from ground on (GS) arc. (HM) relay oper
ated., locks to the err-normal ·ground 
through ·the break contact or (D'l') relay 
and oper.ates, (HL) relay· through .its '"S" 
wind!ng. (HL) relay operated, - locks . through its "P" winding tn series •1th the 
hold magnet of the 51 type-di,al tester 
from battery through the.make contacts ot 
(L) -relay, and.connects battery to terminal 
of (RN) arc stepping the (PC) selector · 

switch one position· rrbm position 1 to 
position 2. 

. . 
6.i33 .S.elector Position · 2 - Awa,1t1ng. 

{,TR) Relay · 

In position 2 ,  (RS) relay operates 
from -ground on (GS) ·arc. (RS) relay 

Condition on· 
Operated "SP" Lead · ·Relays 

Open · None 
Grd. Through r and . . 

. · 5000 ohms :1 and (SP) 48V Bat. 
Grd. MG , { P} 

SP and {HR) 

operated, operates the (RF.SET) solenoid ot 
the·51 type dial tester. The reset arm 
�oves under control of the {RESET) solenoid · 

the . (Dial Tone Contacts) 1 releaa-
ing relay in turn battery 
from the windings of (FS), and {SL) 
relays releasing any one that may be op
erated. Further movement of the reset 
arm moves the pendulum and· ·c Contact -Arm) 
to the extremity of their swing and places 
thein under control of the {Hold) magnet. 
When .the reset arm has reached its fully· · 
operated position the {Solenoid Control 
Contact) will be closed,· operating .{TR) 
relay through the "S" ('I'R) relay· 
operated, operates {TF) and relays 
and locks in series with the {TRIP) magnet 

·and the 11P" winding through the break con
tact .of (T) to the off-normal bat-

.. tery. The magnet holds the trip 
arm to the pendulum. The operation of 
{TC) relay connects battecy to·tenninal 2 
of {RN) ·arc� stepping (PC) selector switch 
one position, from position 2 to position 
3. 

6.134 Se.lector Position 3 - Awaiting 
(AD) Relay · 

. As {PC) selector switch advances 
from position 2 to position 3 the . circuit 
throtigh (RS) relay is opened. When (RS) 
relay is released, the circuit to the · 

{RESET) solenoid is broken and the reset 
arm -Will· return to its normal 
The (Solenoid Control are opened. 

.When the reset arm is in its normal posi-
' tion the (Dial Tone contact} are closed op
erating {AD) relay. (AD) relay operated� 
connects battery to 3 terminal or the (RN) 
arc�st�pping (PC) selector switch one po a1-
t1on from position 3 to position 4. {AD) 
relay operated, also connects ba,ttery to 
the windings or (FS), {OK) and {SL) rell!W'•· 
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6 . 14 Selector Pos
.
1t1on.4 - Pial Tone 

Awaiting ·Dial 
· 

As ( PC) selector switch advances 
rrom position 3 to position 41 the control 
of '(SR) relay is Qhanged from . the make 
contact of (L) relay to the make contact 
of ( HL} relay. In position 4, ( DT) relay 
operates from ground on arc. ( DT) 
relay operates relay and re
leases relay which in turn breaks the 
operati.ng circuit of relay, .leaving 
(.HJ;,} relay and the magnet held . 
under control of the make contact of (L) 
relay . ( SW) relay operated locks .thr�ugh 
the break contacts of ( RT), (RR}, ( T3) and 
�RN) relays , closes the tone lead to the 
' P" winding of ( BA'L) repeating coil , con
nects ( PH) relay in parallel with 
steppipg magnet� and arranges the 
stepping Wld

.
er control of the break 

contact of L) re · A tone through the 
" P" winding of the repeating coil in
duces a tone in the " S" winding which is 
audible at the station under test. This 
tone is the regular dial t.one except. when 
"W" wiring and apparatus is used, and is 
the signal that the central office appar
atus is set for the dial tes t .  Zero 
·ahoul<l then be dialed . When "W" apparatus 
i& used ( DT-1) condenser is ·wired in par
allel with (DT) condenser to give a much 
louder dial tone so as to prevent fraudu� 
lent use of the ci�cuit by the subscriber, 
and this feature is special for New York 
Telephone Co. · 

6 . 15 Advance or Dial Pulses 

6 .151 Position 4 to Position 5 - ( L} re
. · lay should follow the dial pulses. 
On the first release of . ( L) relay , ( HL) 
relay and the (Hold) magnet release . The 

·release of the ( Hold) magnet . permits the 
pendulum to start its swing. Battecy 
through the break contact of ( L) reiay is 
c _onnected through the winding of ( RA) relay 
in series with the Winding or ( PC) stepping 
magnet tp grou'1� also through the make con
tact or (SW} relay and the break contact of 
( PC) stepping m gnet the winding 
or ( Pij) relay to ground . and ( PH) . 
relays op�rate and ( PC) stepping magnet is 
energized. (PH) relay operated, holds 
battery connected through the winding of 
( RA} re lay and through the. ( PC)· stepping 
magnet , and its own winding in parallel . 
Thia is to insure the advance of ( PC }  se
lector switch even if the break contac·t 
closure or the (L) relay is very brief • .  

(PH). also holds the cir
cuit for relay c losed . When the 
stepping magnet opens its contact  ( PH) 
relay releases and provided ( L) relay has 
reoperated1 ( PC) selector switch advances 
one step to position 5 . . (DT) relay re
leases as ( PC) selector switch leaves posi-. ' 
tion 41 opening the dial tone circuit .. . 

Page 6 

6,152 Position 5 to Pos ition 11  - In.posi. · t1on 5 ,  ( SR) relay is again under 
control of.the make contact of ( L} relay. 
The advance from one posi.tion to  the next 
is as aboye described. 

6.153 Position 12 - Operation of (Tl) 
· Relay - In pos ition 1 2  (SR) 

is under control of ( TF}  !'elay ·and 
re lay opera tea from ground on (GS) arc. . 
( Tl .) relay operated, locks to tne off
normal ground through the make contact of 
(TR) relay and opens the circuit to ( TF) 
relay . ( TF) relay being slow releasing 
will hold ( SR) relay operated while the 
switch is 1n position 12 , under nonnal con
dttions . ('I'l} relay operated also closed . . 
an auxiliary locking circ.uit for (TR) relay 
Wlder control or the make co�tact of ( L) 
relay. 

6 . 154 Eosition 13 - Release of Trip 
Magnet - ( SR) is under control 

of ( TC) relay in position 13, ( TC) relay 
being under c'ontrol of (TR) relay. In po
sition 13 ( T) -relay operates, opening the . 
locking circ\lit of ( TR) relay to the .off
normal battery·, leaving (TR) relay and:·:t,h�.; 
trip magnet .under control of the make con
tact of ( L) r�lay . relay will, :r.��j.fl. · .. 
operated as long as L) re lay is oper�t.�d 
On the release of re lay at the beg.1Q-: ••. 
ning of th� tenth pulse ,  (TR) relay re
leases and the magnet is rele

.
ased .  

The release of relay releases (Tl) re
lay and prevents the circuit to the ( Trip) 
magnet being c losed , the ( TR) relay 
also releases relay placing ( SR)  relay 
tinder control of the make contact or (L) 
relay· • . The release of the ( Trip) m�gnet 
allows· �he �Contact Arm) to come in con-

· tact wrth the. commutator at a . distance .from 
the starting position proportional to the 
time required by the dial in sending 9 and 
a fraction pulses . As before explained, 
the grouping of the commutator aeg�ents is 

. dependent upon the test being made . The · 

{Contact Arm) coming in contact with a 
commutator segment stops its awing and 
supplies ground for operating one of the. 
signal relays ( FS), (OK), or ( SL) depend
ing upon the speed of the dial and the 
particular test being made . 
· The ( Trip) magnet is so arranged 
that when (B) key is not operated its cir
cuit w1i1 be broken when the pendulum · 

reaches the extremtty or, i ta swing • .  If 
the speed of a dial 1B so  slow that the 
pendulum reaches the extremity of its 
swing 'before the start of the tenth pulse 
the opening or this circuit will 
tne ( Trip) magnet and (TR) relay . 
relay released, in turn releases (TC ) re
lay; placing (SR) .relay under 
control or the make contact _or relgy . 
in positions 12 and 13 . The Arm) 
�ill make contact with the last  segment ot 
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the commutator which.is permanently wired 
to (SL) relay which w�ll operate causing 
the slowly  interrupted tone to be sent out 
·indicating that t he dia 1 speed is too .slow .  
At the completion or the tenth pulse ,  the 
(PC) · selector switch will step.from posi
tiOn · 13 . to position 14 releasing ( �) relay. 

6.16 Position 14 - O�K. or Trouble Tone 

· In positiop ( DT) relay operates 
from ground on arc, connecting ground 
to the "P" winding of the (BAL) repeating 
coil for completing the tone circuit . 
Either (SL),. (OK) or ( FS )  relay will be 
operated �nd a tone will  �e closed throl.lgh 
the "P11 wtnding of the (BAL) repeating · 
coil . This will induce a . tone in the 11811 
winding-of the (BA:t.) coil which is audible 
at the s tation under test .  If (SL) relay 
1s ope;rated .a s1ow.ly interrupted tone . will  
be applied indicating that the dial speed 
is s lower than the low speed limit of the 
particular test  being made. If ( OK) relay 
is operated from the commutator segment Of 
the dial tester an  audible ringing tone 
will be applied indicating · t.hat the dial 
speed is w.i thin the 11mi ts of the particu
lar tes t  being made . If (FS)  relay is op
erated, a rapidly interrupted tone will  be 
applied, indicating tha t the dial speed is 
fas ter than the high �peed limit of the 

tes t being made . When (SL) or 
relay operates the ( OK) relay will 

follow the interrupter c losures to pr.educe 
the slow or fas t  tone . 

6 . 1 7 Reset for Repeat Tes t 

· In order to make a tea t, a 
single digit, either 2 ,  3, or 5 ia 
dialed at  any .time after the O . K . or trou
ble tone is audible . 2 or 4 is dialed it 
it is  desired to tes t the dial within its 
tes t limits and 3 or 5 if it is desired to 
test the dial within its readjus t limits . 
The range of the diai ,  either high speed or 
low speed , will remain the same on repeat 
tes ts as on the initiai test �  The dial 
pulses .  causes the ( PC )  selector .switch to 
advance iti the same manner as when zero was 
dialed . ( RA) relay will be operated at the 
beginning of the train of pulses , but will 
release at the end of the· train . Should 2 
or 4 .be dialed, ( PC )  selector Sl'litch will  
be  stepped to position 16 or 18  and when · 
(RA) relay releas es ,  ( RT )  relay  will . be op
erated opening the locking circuit tor (HR) 
and (LR) relays , re _leasing them i� operated, 
arid opening the locking circuit of (SW) re
lay which releases . Should 3 or 5 be · 
dialed�. ( PC ) selec tor switch will be 
s tepped to pos ition 17 or 19 and w hen (RA) 
relay releases , ( RR) relay will be operated 
connec ting ground through the br.eak contact 
ot ( SP) relay, operating (LR) relay if (SP) 

relay is normal or ground. 
through the make contact or :relay, 
operating (HR) rela y if (SP)' relay is op
erated . The operation or ( RR) relay also 
opens the locking circuit or {SW) rela y  
which releases . (RR) relay_is s low i u  re
leasing because the {HR) or '(LR) operating 
circuit mus t be closed long enougl?. to 
plose locking circuit of (HR) or (LR) re
lay. (SW) relay released advances (PC) · . 

selector switch under control of (PH) re
lay and its own break contact , the advanc 
ing circuit ·· is from battery on tenninala 5 
to 21 pf (RN) arc. The ( PC )  selector · 

switch is advanced to normal . As se
lec tor switch leaves posi tion 14, re
lay . · releases � In pos ition 20 ( RL) relay 
operates froin ground on ( GS)  arc , and 
locks under control of (AD) relay. In the 
normal position ,  ( ON) relay is heYd oper
ated under control of . ( SV) relay, and ( G )  
relay being operated ( PC )  switch is 
stepped to pos ition l; the operation from 
this point on being the same. as before de
s cribed , the pendulum being rese t  and ( PC )  
switch advancing to position 4. (RL) relay 
releases when (AD) relay releases . · 

6 . 1 8  Disconnec tion 

. With 
.
( PC )  selec tor switch in position 

if the s tation under test  dis connects 
relay releases in turn releasing ( SR) 

relay, in turn releasing ( SRl) when 
"Y" app . is used in turn releasing . 
relay, in turn operating ( RN) re lay. 
relay operated , locks to the off-normal · 

ground and opens the " R" and 11HL" leads 
releas ing the ringer test  circuit. The 
operation of ( RN) relay also releases (SW) 
relay . The release of ( SW)  relay, advances 
( PC)  selec tor switch under control of (PH) 
relay and its own break contact, the ad
vancing circuit is from battery on ter
minals 5 to 21  of ( RN) arc . · . Thus the (PC} 
selec tor switch is advanced to .norma l. As 

selector switch leaves position 14, 
relay releases . In position 20 , (RL) 

relay operates from ground o� ( GS ) arc , and 
locks under c.ontrol of (AD). relay . As ( J>C )  
selector switch leaves position 2 1 ,  the 
circuit for ( ON) relay is broken . It re
leases , in turn releaeing (G )  and ( Gl) re-. 
lays . and ( 01) relays released, re
lease ( CTl) ,  ( CO) , ( Z) and all other 
relays which may be operated from the otf
normal battery and ground leads , and the 
circuit is normal . 

6 . 19 Early Release 

6 . 191 · Normal Position 

In case the 51 type qial tes ter c ir· 
.:uit is selected and immed1:ately released, 
the (L) rela y may not have been operated 
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a sufficient length of t·ime. to move ·the 
( PC� selector swj,tch from the no:rmal -posi
tion. 

6.192 . Positions J;,. 2 or 3 
. If the . cal�.ing sta.tion disconnects 

with the seleetor switch in  positio.ns 
1, 2 or 3 relay will release , in turn 
releasing in turn releasing1 ( SRl) when 
"Y" app. is used in .turn releasing { SV} re
lays , in turn operating (RN) relay . (RN) 
rel�y operated, locks to the off-normal . 
ground and opens the 11 R0 and "·HL" · leads re
leasing ·the ringer test circuit and opena 
the operating circuit of (SW} relay . The. ' 
operation or the circuit w�ll proceed in 
the manner in positions 11 2 and 3 
of' select.or·switch . In ·l>ositiori 4, 

will not operate and ( PC) . se
lector switch will be stepped to position 
5 from battery. through the break conta.ct or 
( SV) relay and (RN} arq . Battery through 
the break· contact of' { SW) relay and ter .. · 
minals 5 to 21 or (RN) arc steps ( PC) s�
lector s�itcQ to nornial . · 

6.193 · Position 4 
If' the called station disconnects 

with ( PC) selector switch in position 4, 
.( L} relay releases energizing ( PC )  
etepping magnet , (HL} relay . w ill release 
in turn releasing ( 'SR} relay in turn re- , 
leasing ( SRl} relay in turn releasing (SV) 
relay, in. turn operating ( RN) relay which · 

locks to the off-normal ground , and opens 
the " R" and "HL11 leads, releasing the · 

i-inger test circtiit� and releases (SW) re
lay . (SW) relay released, opens the. ·cir
cuit to ( PC) stepping magnet which re�eases1 
stepping ( PC) . selector switch · to position 
5. Battery. through the break contact  of 
( SW) relay and terminals 5 . to 21 of ( RN) 
arc steps ( PC }  selector switch to nornial . 

6'.194 Positions 5 to 11 ( Figure C . and 
· · " S" .and "U'' .Options) ·· 

If l to 7 digits are dialed , ( PC) 
selector switch will advance to a corre
sponding position between 5 and 11 . · When 
the station under test disconnects , 
relay r�leasea in turn releasing re� 
lay , 1n turn releasing ( SRl) relay 1n turn 
releasing ( SV) relay , in turn operating · 
(RN' relay . (RN} relay locks to the off
normal . ground , and opens the " R" and 11 HL" 
leads, releasing the ringer test circuit , 
anq releases ( SW} relay . Battery through 
the break contact of· (SW) relay and ter
minals 5 to 21 or (RN) arc steps ( PC) 
selector switch to normal . 

fage 8 
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6 • .195. Position's 5 to 11 (Figure D and 
"R" and " T" . Op.tions) 
If 1 to 7 digits are dialed, the 

( PC) sel.ector switch will advance to a 
correspond1ng .pos1ti6n between 5: and· 11 • 

At the end of tne train ot dial pulses , 
tl:le(RA) relay .will · rel'ease �nd tl)e ( T3) re
lay will operate to battery on the normal · 

contacts or the ( RA) relay • . The operatiQn 
or the (T3) relay will cause ·the ( SW) re� 
lay to release • .  through the nor- · 
mal contacts o� the relay and . through 
terminals 5 to 21  of the (RN) arc , steps 
the ( PC)  selector switch to normal.  · 

6.196 Position 12 ( Figurec and' 
" S" and " U" Options) 
If 8 is dialed ( PC) selector switch · 

will step to position 12, In position 12 
( SR) relay is under control of ( TF).relay, 
but as. the operating circuit of ( TF) .. -·'' 
1S broken in position 12 · by the · . 
of (Tl) ,relay, .  ( TF }  relay will release . i 
When the penQ.ulum reaches the end or 1 ts \,, 
swing the ( Trip Contac�) should re
leasing the (Trip) and relay, 
.in · turn releasing r€lay . ( TC) relay 
rele�sed, places ( SR) ·relay under. control 
or the make· contact of. ·c L) relay . When the 
station under test disconnects ( �} relay 
releases . iri turn releasing ( SR � relay, in· 
turn releasing ( SRl) relay when " :Y" .appara- · 

tus is used in turn ( SV} 
. . relay in 

turn operating ( RN) relay. relay 
locks to the off-normal ground and opens 
the " R" and "HL" leads releasi� the ringer 
test circuit , and releases ( SW) rel�y. 
.Battery thrc5ugh the break contact of ( SW) 
relay and terminals 5 to 21 of (RN) arc . 
steps ( PC) selector switch to normal . 
· Should ( SV) relay release before 
the · (Trip Contacts) are opened or should 
the pendulum fail to make a complete swing· 

. and fail to open the ( Trip Contacts), the 
circuit for ( SR) relay will remain open 
when ( TF) relay releases and ( SR} relay 
will release in tu�· releasing ( SRl) relay 
when "Y" apparatus is used in turn releas
ing ( .SV) relay, 1n turn operating (RN) 
relay . This circuit and the ringer test 
circuit will be restored to normal as be
fore described, even though the calling 
station has not disconnected . 

6.197 Position 12 ( Figure D and 
"R" and " T" Options), 

If 8 · digits are dialed , the· ( PC )  · 

selector will ste-p to pos1 tion 12. At the . 
end or the eighth dial pulse the (RA) relay 
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will release , �round on the (GS}  ar.c ot · 

( PC )  . switch will �perate the ( Tl)  and 
( T3 )  relays . : The oferation of the re
lay · will cause the SW) relay to 
Battery through . the normal contacts or the 
( SW) ·· relaf through terminals 12 .to 21 · .or 
the (RN) : a�c steps the ( PC )  selector 1:1witch 
to normal, . · · 

· 

6 . 198 . Positior1 1.3· (Figure c arid
. 11811 and 

. . " U'' Options) .. . . 

-- · · .. :i:r 9 is dialed,  ( PC )  selector switch 
w.ill s tep to position 13 . · ( SR)  ·relay" is 
held . operated through the make contact or 
( TC )  �el�y . When the pendulum reaches the 
end of its swing , the (Trip Contacts) 
should open , releasing the ( Trip) 
and ( TR) relay in turn releasing ·re- _ 
lay . ( TC )  relay released ,  places . ( SR) · re-

_ u 
.
. nder. · control of the make contact of 

relay . When the station under test 
disconnects (L) r�lay releases in t�rn re
leasing ( SR� relay in turn · rele�sing ( SRl) 
relay , when "Y" ' apparatus is used , in turn · 
releasing (SV) relay, in turn ·operating 
(RN) relay . Should the _ pendulum fail to 
make a qomplete and fail to open the 
( Trip Contacts) , relay will remain 
held through the make contac.t of · ( TC )  relay 
to battery and when the station under test 
disconnects { L) . relay releaf;5es in turn re
leasing ( TR) relay, in . turn releasing ( TC )  
relay , in turn releasing ( SR) relay, · 1n . 
turn . releasing ( SRl) relay when "Y" appara
tus is used in turn , releasing relay . . · in turn operating (RN) relay . relay 
. locks to the off-normal grour:id· .and opens 
the "R" and " HL'' leads releasing the ringer 
tes t circuit and releases ( SW) relay . Bat
tery through the break contac t · of ( SW.) re
lay and terminals 5 to 2r of ( RN) arc steps 
( PC )  selector switch to normal .  · 

6 . 199 Position 13 ( Figure I) and "R" and 
" T" Options) . · · 

If 9 digits are dialed the ( PC )  se
lector switch will step to pos ition 13 . At· 
the end of the ninth dial pulse ,  the ( RA) 

'relay will ·  release . Ground on the arc 
of the (PC ) switch will operate . the re
lay , The . { T) relay wUl operate the 
relay whi9h in turn will opera.te the 
relay . The operation of the ( T3)  relay 
will cause the ( SW) relay to release . .Bat

through the normal contacts of the 
·re lay · and through terminals 1 3  to  21 

of the (RNf arc steps the selectbr switch · to normal . 

6 .  2. Ca 1 i Through Loca 1 Test Des'k 

6 . 201 HUJ'.lting 
When a dial tester circuit is re

quired by. an operator at the local test 
desk� a key at the local test desk is 

operated connecting ground to (ST) lead 
opera.ting· ( ST) relay; which ie common to 
six dial. teeter circuits in a group o� 
sub.-group . It there are more · . than six 
dial tester c.1rcu1ts · and sub-grouping is · 
not �quired, there will b� more than one 

relay common to a group and all . the . · . 
relays will operate in parallel . 

.This causes the connector switches ot the 
idle dial · tester circuits to hunt in the · 
· rollQwtng . manner for a terminal on ( HG) · 

lead to which battery through a 150 ohm 
resistance is connected . . Ground from the 

· ( ST)  relay causes the (F) " relay to. oper..: 
ate whfoh closes the same ground through 
it$ make contact to operate ( LF) stepping . · 
mag.net .  · When ( s tepping magnet opera tee 
the circuit to relay is broken and (P)  
relay: releases , opening the circuit · to . · · 
( LF )  s tepping magnet and ( LF) .selector . advances one ·step • .  (F.) relay is slow op- · 

· erating to prevent the selector stepping . 
orr· an idle terminal .  When the seleqtor 
reaches a terminal which has a low resist
ance battery connected to ( HG) lead ( H.) relay operate� · and short- circuits its high 
r.esistance winding, an increase or 
c urren� ' which . opera tee ( re lay . ( Hl) · 

relay operated,  removes the ground tor op
erating (F) relay and the selector,  caus� 
ing it to stop hunting _ and operates ( CT) 
relay·. 

C onnecting Through 
· When the ( CT )  relay it 

closes the "SP" lead to {lt1G) and relay8' 
prepares path · for operating (LR) or 
relays ,· oper�tes (DT) register and 
relay.. ( CTl) relay operated, closes its 
locking path and operates ( CO)  and (Z) re� 
lays ·. ( CO) relay operated opens the cir- · 
cuit to selector clos es through " HL" , 
" SP" , and "R" leads and part of a 
s eries circuit for operating ( Bi) relay . · 

( Z) relay operated closes through ( TD) lead 
and starts timing circuit as described iri 
paragraph 6 . 4 . Ground from the key. c ircuit 

· or the . test desk . over ( TD) lead opeJ?ates 
( TD) relay and a relay at the local tes.t 
desk . This latter relay operated removes 
the ground from ( ST) lead, re·1easing (ST) 
relay, stopping the hunting connector 
switches of the other dial tester circuit 
and releasing ( CT) relay . When ( TD) relay 
operated ( TDll relay operated in a local · 
c ircuit when 'Y" wiring is useq. <?losing a 
c ircuit to be described later. By the op·
era tion and release of ( CT) relay ( D'l') · 

message register is operated and released, 
scoring one call . The operation of the 
relay at the local test desk also removes 
battery from "HG" lead , releasing ( H) and 

relays . ( TD). relay operated, operatea
relay when 'Y" wiring is used which 

operates ( CTl) relay . 'efhen " X" wiring 18 
used the above path is closed by the oper
ation of ( TD) relay . The ( TD) relay al�o 

,,.,-·-- ... 
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prepares a path ror � op.erating (LR) - or ( HR) 
rela1· atter . ( CT)' relay releases , op�ns the 
locking path of (LR) and { HR) . relaya ; pre
pa.rea · a path for operating a relay at the 
loc•l test desk over " HL" lead and Pl'OVides · 
a locking· path tor ( CT'l) . reiay. When a 
test key at the local test desk is oper;.. 
ated, "R11 lead is grounded over the sub- . 
. scriber loop .operating relay . ( L) re
lay operated operates rel�y . 
( SR) arc or ( PC )  selector switch . 
relay operated, operates ( SIU) relay when 
"Y" w1r1ng is used · 1n turn· operating ( sy) . 
relay which operates ( ON) l'elay through 

· 
·tµe ·normal terminals of' · (BS) arc of .. ( PC)  

· selector switch . relay d,  Qp
erates (.G) . and relays , and (CU) 
relays when operated connect ground to orr
normal ground leads and battery to orr
normal battery leads.;, ( CTl) relay locks to 
the off-normal ground lead e 

6 . 202 Class of · Test 

. Th� dial tester circuit may be asso-
ciated with either a low or high speed dial 
and either test  or readjus t condition� may 
b.e imposed . Distinction between these 
different conditions is made as follows : 
" SP" lead Will . be either op�n or connected 
�o ground through 5000 ohms , 48 volt bat
tery or direct With " SP11 lead open 
the (MG )  and relays are not -operated 

Type . or . Dial 

!.ow ·speed 
Low Speed 

High Speed 
High Speed 

AppUc;a ti on 

Tes t 
Readjus t 

Test  
Readjus t 

6 . 203 Setting ot tpe Pendulum . 

6 . . 2031 • Selec tor Nornial 

When ( G )  relay operated the battery 
connected to ·the off-normal battery lead 
thr�ugh the break contact of (RN) and 
the normal terminal of' ( RN) arc of' se
lector switch and the break contact of' the 
( PC.) selec tor operates ( PH) relay, .which 
energizes ( PC)  selec tor which opens the 
circuit to ( PH) relay releasing it, and ( PC) 
selec tor switch steps to po�ition 1 .  The 
battery on the off-normal battery · lead also  
operates (AD) relay . (AD) 
in turn operates ( FS ) , ( OK) or relay . . 

depending upon the commutator segment that 
the .( crontact Arm) happens to be · res ting on . 
The. operation of these relays performs ·no 
useful function at this time . 

· 

Page . 10 

and the· c�mmutator 's�gments are grouped 
for indicating the -&peed condition of a 
low speed dial . . within its . tes t limits . 
"SP" · lead . conne�ted to gr.ound through 5000 
oh1J1s operates the ( P) ·relay . The . (MG )  re

lay· does not 'receive sufficient c�rrent to 
operate due to the high resis tance in the 
circu.1t . ( P) relay operated operates ( LR) 
relay 'which groups the commutator segments 
for indica"ting the a peep_ condition of a 
low speed dial within its readjus t limits . 
48 volt battery connec ted to the " SP" lead 
operates {MG )  relay . but the (: P) relay does 
not operate .under th.is c ondition since the . 
·current flow is . in · the reverse direc tion . 
(MG )  relay operated ,  operates ( SP) relay 
which groups tne commutator segments for 
indicating the speed condition of a high 
·spee·d dial within . its · test  limits . Direc t 
ground connected · to the "SP" lead operates 
both ( MG ) "  and ( P) relays � · relay op
erated., op·erates ( SP) relay . relay · 
operated, 1 operates ( HR) relay · over � lead 
transferred froJD the winding of the ( LR) , 
relay PY the operation of' the ( SP) relay . 
With the . ( SP) · and ( HR) relays operated 
commutator segments are grouped for in
dicating a speed condition of' a high speed 
dial with.in its' readjus t limits ,· See fol
lowing table . 

Table showing condition of leads . 
and rela�s for different tests : · 

Condition on 
"SP" Lead 

Open 
Grd . through 

5000 .ohms 
48v . Bat. 
Grtl .  

Relays Opera.tea 

None 

{ P) and ( LR) 
MG and ( SP) 
MG �

( 
( P) , ( SP) 

and HR) . 

6 . 2032 Selector Position 1 - Awaiting 
( HL) Relay · 

In position 1 ( HM) relay operates · 

from ground on (GS )  arc . ( HM) relay oper
ated , lqcks to the ·off-normal gl'ound 
through the break· contact of ( DT )  relay and 
operates (HL) relay through its " S "  wind
ing . � HL} relay operated, locks through 
its "P winding in series with the hold 
magnet or ·the 51 type dial tes ter from bat
tery through the make contac t of ( L) 
and connec ts battery to terminal 1 of 
arc stepping the ( PC }  selec tor switch one 
pos ition from position 1 to position 2 .  
6 . 2033 Selec tor Position 2 - Awaiting' 

( TR) Relay 
· In position 2 ,  ( RS) relay operates 

from ground on (GS )  arc . ( RS)  relay 

i . 

l 
I. 
I 

' I 

f 
! 
I 

(L) 
(SR) tnro~h 

(SR) 

(ON) operate 
(Gl) (G) 

~round • 
. { J>) . 

relar 
( PO) 

(MG) 
{ P) 

rela¥ 
(RN) 
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operated, operates t.he reset sole1101d of 
the 51 type dial tester . The reset arm 
moves under control of the ( RESET) solenoid 
breaking the ( Dial Tone .  �ntact.) re.leasing 
(AD) relay in turn removing trom 

. the windings of (FS ) , ( OK) and relays , 
releasing any one that may be opeI"�ted . 
Further movement of the reset arm moves 
the pendulwn and ( Contact Arm )  ,to the ex- . 
tremity of their swing and places them un� 
de� control of the ( «old) ��en · the 
reset arm has reached its fully operated 
. position the ( Soleno+d Control Contacts) 
will be, c losed , operatinf (TR) 'relay, 
through the " S" winding relay opeI"
ated , . operates ( TF )  and relaya and 
locks in series with the trip magnet a.nd 
the 11 p" winding th11ough the [>reak contact  
of  (T) relay to  the off-normal ba:ttery . 
The ( Trip) magnet holds the ( Contact AI'l'(l) 
to . the pendulum . . The operation of ( TC )  
relay connects batt�ry t o  terminal 2 of 
( RN) arc , stepping ( PC )  selector switch one 
position ,,__ from position 2 to pos iticm 3 .  
6 . 2034 Selecto� - Position 3 �· Awaiting 

( AD) Relay 
. . 

. 
. As ( PC )  selector switch advances 

from pos ition 2 to position 3 the circuit 
through (RS) relay is opened .  When ( RS )  
relay i s  release.d ,. the circuit t o  the 
( RESET) solenoid is broken and the reset 
arm will return to it.s normal position .. 
When the reset arm is in its normal posi- . 
.t ion. the ( Dial Tone Contacts ) are closed 
operating (AD) relay . ( AD) relay operated, 
connects battery to t·erminal 3 of (RN) arc , 
s tepping ( PC )  selector switch one pos ition 
from . position 3 to position 4 .  (AP) relay 
operated , also connects to the 
windings (FS ) , ( OK) and relays . 
6 . 204 Selector Position 4 - Dial Tone 

Awaiting Dial · 

. As ( PC )  selector sw itch advances fran 
pos ition 3 to position 4 ,  the control of 
( SR)  relay is changed from the make conta'c t 
of ( L) relay to the make contact of ( HL) 
relay . In position 4, relay operates 
from ground on ( GS)  arc . relay oper
ated , connects battery through ( H) resist� 
ance to 11 HL" lead to c lose the monitoring 
circuit at the lo·cal test desk, the ( DT) 
relay also operates ( SW}  relay and releases 
( HM) relay in . turn breaking the oper�ting 
circuit of ( HL) relay , leaving ( HL) rel�y 
and the hold magnet held under CQntrol of 
the make contact  of ( L) relay . ( SW )  relay 
operated, locks through the b�eak contacts 
of ( RT) and �RR) relays , c loses the tone 
lead to the ' P" winding of _(BAL) repeating 
coil , connects ( PH) relay in parall�l with 
( PC )  s tepping magne t ,  and arranges the ( PC )  
stepping under control of the bre

.
ak 

contact of relay . A tone through the 

'' °P" winding or the (BAL) repeating coil in
duces a tone in the "S" winding which is 
audible at the station tinder test and at 
the tes·t desk telephone circuit . · This tone 
is the regular dial tone except when "W" 
wiring and apparatus is used and is the 
signal that the central office apparatus 
is set for the dial tes t .  Zero 
-then be dialed . · 

6 . 205 ·Advance on Dial Pulses 

6 . 2051 foaitiort 4 to · Posit1ort 5 � - ( L) re-
lay should follow the dial 

On the first release of ( L) relay, 
relay and the ( Hold) magnet release .  The 
relea.se qt . the ( Hold) magnet permits the 
pendulum to s tart its swing . The release 
of � HL) relay disconnects the battery from 
" HL' lead causing ' the monitoring circuit at 
the local test desk to be ' opened. The pur-

. pose of this is to prevent dialing from 
· pulsing into the telephone receiver the 
a.ttendant at the test desk a_nd to remove 
the capacity bridge which might interfere 
with Battery . through the break 
contact of relay .is connected through 
the winding or relay in series with . 
the winding of s tepping magnet to · . 

also throUgh the make contact of 
relay and the break contact of { PC )  

s tepping magnet the winding of { PH) 
relay to ground . and ( PH) relays op
erate and { PC )  stepping magnet is ener
g_ized • .  ( PH) relay operated, holds battery 
connected through the winding of ( RA) relay 
and through the ( PC )  stepping magnet ,  and 
its own winding in parallel . This is to 
insure the advance of ( PC )  Selector sw itch 
even if the break contact c losure of the 
( L) relay is very ·brief . { PH) relay oper
ated , also holds the circuit for ( SR) relay 
c losed . When the stepping magnet opens · its 
contact , ( PH) relay releases and provided 
( L) relay has reoperated, ( PC )  selector 
switch advances one stef to position 5 • 

{ DT) relay releases as PC) selector switch 
leaves position 4,  opening the dial tone 
c ircµit . 
6 . 2052 Position 5 to Position 11  

In position 5 ,  ( SR) �elay ie again 
under control of the make contact of ( L) 
relay . The advance from one position ·to 
the next is as above described. 
6 . 2053 Position 12 - Operation of 

( Tl) Relay 

In rosition 12 { SR)  relay is - under 
control of TF) and { Tl) relay oper
ates from on arc . ( Tl) relay 
operated , to off-normal ground 
through the make contact of ( TR) and 
opens the circuit to ( TF)  relay . 
relay being slow releasi.ng will hold 
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re�ay operated while the switch is in 
tion 12 , under normal conditions � . . relay operated also closes an auxiliary 
locking circuit fo.r (TR) relay �der con
trol of the make ·contact of ( L) ?'elay . 
6 . 2054 Position 13 - Release of Trip 

· Magnet . 

. ( SR) relay· is under control or (TC )  
relay in position 13 , ( TC ) relay being 
under control of (TR) relay . In position 
13 (

.
T )  .

. opening 
.
the locking 

circuit of to the off-normal . 
battery,  leaving .relay and the trip . 

under control of the make contact of 
relay . (TR) relay Will remain qperated 

as long as relay is operated • .  On the 
relea·se of . relay · at the beginning of . the tenth pulse ,  ( TR) relay releases and 
the ( Trip) magnet is released . The release 
of, ( TR) relay releases ( Tl) relay and pre
vents the circuit to the ( Trip) magnet 
being closed , the (TR) relay also re- , 
leases relay placing ( SR) relay under 

· control of the make contact of ( L) relay . 
The release of the (Trip) magnet allows · 

the Contact Arm · to come in contact with 
the commutator at · a distance from the 
starting position proportional to the time 
required by the dial in sending 9 and a 
fraction pulses . As before explained the · grouping of the commutator segments is de-fendent upon the test being made . The 
Contact Arm) coming in contact with a 

commutator segment stops - its swing and sup-
· plies ground for one of the sig

relays (FS) , ( OK) or depending 
upon the particular test being made . The 
( Trip) magnet is so arranged that when (B) 
key 1s not operated its circuit will be 
broken when the pendulum reaches . the ex
tremity of- . its awing . ·  If the speed or a 
dial is so slow that the pendulum reaches 
the extremity of its swing before the start 
or the tenth pulse the opening or this cir
cuit will release the ( 'l'rip) magnet and 
( TR) relay . ( TR) relay released in turn 
releases ( TC )  relay , placing ( SR)  relay 
directly under control of the make contact 
of ( L} re1ay in pos ition 12 and 13 . The . trip arm will make contact with the last 
segment of the commutator which is perma
nently wired to ( SL) relay which will oper
ate caus ing the s lowly interrupted tone to 
be sent out indicating that the dial speed .is too slow .  · 

At the completion of the tenth 
pulse, the ( PC )  selector switch will step 
from position 13 to position 1 4 ,  releas ing 
( T) relay . 

6 . 206 Position 14 - O . K .  or Trouble Tone 

. In position 14 ( DT) relay operat�s 
from ground on ( GS)  arc , connecting ground 
to the " P" winding of the ( BAL) repeating 

Page 12 

coil for completing the tone circuit and 
connecting battery through ( C )  reststance 
to " HL" lead to close the monitoring cir-
cuit at the test desk . 

. 

When t:he cabie between a .  P .B .  X. 
subscriber and the dial tester, · is more 
than . 800 ohms the ( PC )  selector may take 
an extra step, therefore a circuit. is pro
vided with 11 Y" wiring and from 

. . .position 15 of (GS ) arc , selector , 
through contacts of ( TDl) .relay to oper
ate ( DT) relay . 

Either ( SL}"' , ( OK) or ( FS) re lay 
Will be operated �nd a tone will be c losed 
through the 1 1  P" winding of the _ (BAL} re
peat1n� coil ,  This will induce a tone in 
t.he 1 1  s� winding of the (BAL) �0·11 which is 
audible at the station under test and at · 

the test desk telephone circuit . · If ( SL) 
relay is operated , a · slowly interrupted 
tone ·will b.e applied indicating that the 
dial speed is slower than the low speed 
limit of the ·particular test being made . 
If ( OK) relay. is operated ,, from the com_. 
mutator segment of the dial tes ter, an 
audible ringing tone will be applied, in� 
dicating that the· dial speed :ts within tl)e 
limits of the particular. test being made . 
If (FS )  relay· is operated,  a rap�dly inter
rupted tone will . be applied indicating that 
the dial  speed is faster than the high 
speed limit of the particular te.s.t .. being 
made . When ( SL) or {FS )  relay operated 
the ( OK) relay will follow the inter�upter 
closure·s to produce the slow or fast tone . 

6 .  2!)7 ResJ:;oring to Normal · 

With ( PC )  selector switch in posi
tion 14, the ·s ta ti on under teat disconnect
ing -or restoring. th·e test key to normal 
will open "R" lead releas ing ( L) relay in 
turn . releasing ( SR) · relay in turn releasing 
(SRl) relay where " Y" apparatus is used in 
turn releasing (SV) relay . ( SV) relay re
leased, operates ( RN) relay which locks to 
the off-normal ground , op�ns; " R" tead and 
releases ( SW )  relay . The release of ( SW} 
relay advances ( PC )  selector aw.itch under 
control of ( PH) relay and its own break · 
contact . The advancing. circuit is from · 

battery on terminals 5 to 21 of (RN)  arc . 
The ( PC )  selector switch . is advanced to 
normal . As ( PC )  selec tor sw itch leaves 
pos ition 14 wN:?re " X" wiring is used,, ,or 
position 14 and 15 whe·re 11 Y11 w iring is 
used, ( DT} relay releases disconnecting 
the battery through ( C )  resis tance from 
( HL) lead causing the monitoring c ircuit at 
the test desk t'o be operied .  In position 20 
( RL) relay operates " from ground on (GS}  . 
arc and locks under control of ( AD) relay. 
As ( PC )  selector switch leaves position 2 1  
the circuit for ( ON) relay is  broken, it  
releases in  turn releasing (G )  relay . ( G )  . ·  

relay released , removes battery from the 

nal . 

i'rela¥ operates ·, 
lTR) rela1. 

(TR) 

a~ain 
(TC) 

operati~ 
(SL), 

• 

(
appar~tus 
PC) . . 

) ; 
,...,,,,,. 
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off-normal battery leads releasing (AD) 
relay in turn releasing ( RL) · relay and 
(FS) , ( OK) or ( SL) relay and reil\OVes ground 
rrom the orr-norinal ground lead releasing 
(RN) relay. It the teat key was released , 
the '' SP" lead will be . open and the (MG ) , . . . 
(- P) , ( SP) , (LR) or (HR) · relays if operated 
will release .  · 

6 . 208 Repeat Test 

With the circuit in this condit ion, 
if the s tati.on. under teat again connects· 
and if a test key at the test desk is op
erated, the ring conductor is again closed 
through , operating

.
( L) relay, in turn or· er

ating ( SR) relay in turn operating ( SRl 
relay , where " Y" apparatus is used in turn 
operating (SV) relay , in . turn · 

relay in turn operating rel
.
ay and· 

selector switch is  advanced and the I 

51 type dial tester is set for a test iri 
the same manner as before described . The 
same test key as operated for the first . 
test or a different test key ·may be ope:t;'
at·ed and the test will be made accordingly .  

. 6 . 209 · Disconnection 

With the circuit restored to normal 
after a tes t ,  restoring ( DIA� TEST) key to 
normal· will open " TD" lead, releasing (TD) 
relay in turn releasing ( TDl) relay where 
" Y" apparatus is used and ( CTl) , { CO) and 
'(z) relays and the circuit is normal . 

6 . 210 F.arly Release 

6 . 210i Normal Pos ition 

In case the 51  type .dial tester 
c ircuit is selected but (·DIAL TEST) key is 
restored to normal . before a test key is 
operated (L) relay will not operated a.nd 
( PC )  selector switch will not move out of 
the nor�al position . When ( DIAL 
is restored to normal ( TD) relay and 
relay when "Y" wiring is used� releases in 
-.turn releasing ( CTl) and { co.)  relays and 
the circuit is normal . 

6 . 2102 Positions 1 ,  2 or 3 

If the a tation under test discon-. nects or the test key is restored to normal 
with. ( PC) selector switch in, positions 1, 
2 or 3 { L) relay will release in turn re-:
leasing (SR) relay in turn releasing ( SRl) 
relay in turn releasing ( SV) relay , in turn 
operating (RN) relay . ( RN) . relay operated ,  
locks to  the off-norma1 ground, opens " R" 
lead and opens the operating circuit of ( SW) 
relay . The operation or the circuit will 
proceed in the manner in positions 
1 ,  2 and 3 of selector switch . In 
pos ition 4, ( SW) relay will not operate and 
{ PC )  .selector switch will be s tepped· to 

. 
pos1�1on 5 from battery the break 
contact of ( SV) rel.8.y and arc . Bat-
tery through the· break contact of · 
relay and terminals 5 to .21 of �re 
steps { PC )  s e·lector switch to normal. ( TD) 
relay arid { TDl) ·relay when "Y" wiring is 

remain operated , provided ( DIAL 
(LSDT) or " ( HSDT) key at the local 

test desk · remaina operated . 

6.2103 · Position 4 
If the station under test discon

nects or· the test key is res tored to normal 
with ( PC )  selector switch in position 4, 
(L) relay releases energizing ( PC )  s tepping · 
magnet ,  { HL) - relay w_ill release turn 

· 
· 

releasing ( SR.) relay in turn releasing · . 
( SRl) relay where " Y" apparatus is used, 
in turn releasing· ( SV) relay, in turn op
erating { R ) relay which locks to the orr
normal grou

_ 
" R" lead and relea

_
ses 

( SW)  relay . relay released opens the 
·c ircuit to { PC. ) magnet which re- · 
leases , stepp.ing selector sw itch to 
position 5 .  Battery through the break con
tact or ( SW)  ·relay and terminals 5 to 21 
of (RN) arc s teps ( PC )  selector switch to 
normal . { TD) relay arid (TDl) relay when 
" Y" wiring is used , remain operated, .pro
vided ( DIAL TEST) , { LSDT) or ( HSDT) key -at 
the local test desk rema+ns operated. 

6 . 2104 Positions 5 to 11 ( Figure C and 
" S" and " U" Options) · · 

If 1 to  7 digits are dialed { PC )  
selector switch will advance t o  a corre
sponding pos.1tion between· 5 and 1 1 .  Whe;n 
·the s tation under test  disconnects or the 
test key is r.estored to normal ( L) relay 
releases in turn releasing { SR )  relay in 
turn releasing ( SRl) relay where "Y" ap- . 
paratus is used in turn releasing ( SV) re
lay in turn operating ( RN) relay � { RN)  
relay locks to the off-normal ground , opens 
''R" lead and releases ( SW)  relay . Battery 
through the break contact of { SW)  relay and 
terminals 5 to 21 ·  of (RN) arc s teps ( PC )  · 

selector swit.ch to normal .  ( TD) reiay arid 
( TDl) relay when "Y" wiring is used remain 
operated, provided { DlAL TEST) , ( LSDT) . or 
{ HSDT) key at the local test  des k  remains 
operated . 

6 . 2105 Positions 5 to 11 {Figure D an<1 
" R" and "T" Options ) · -

· If one . to seven digits are dialed, 
the ( PC ) selector switch will advance to a 
coresponding position between 5 and 11 . At 
the end of the .train of dial pulses , the 

relay will pelease . Ground on the 
arc of the ( PC)  swit

.
cn will  operate 

the · 1relay which in turn will cause 
the relay to release .  Battery 
through the normal contacts or the (SW) 
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relay through terminals 5 to 21 or the 
( RN) arc steps t�e ( PC)  selector switch . 
to  normal . 

6 . 2106 Position 12 (Figure c and 
" " and " " Options ) 

�r 8 is .  dialed (PC )  selector switch 
will step to position · 12 . In position 12 
( SR) ' -relay is under control of' (TF)  relay ; 
but as the operating circuit of { TF)  relay 
is broken in position 12 by the operation 
or (Tl) relay 1 (TF)  relay will release .  · 

Wh�n the pendulum reaches the end of its 
swing the ( Trip should open1 re
l�asing ( TC) rel&y . relay relea.sed 
places ( SR) relay under control of the make 
cont�ct of ( L) relay . When the sta'tiOD 
under test disconnects or the test key is 
restored to normal ( L) relay releases in 
turn releasing· ( SR) relay in turn releasing 
( SRl) where "Y" apparatus is used in turn 

( SV) relay in turn operating (R
.
N) 

relay . relay locks to the off-normal 
ground., ope.pa "R" lead and releases ( SW ) 
relay . Battery . through the break contact 
of' ( SW )  relay and terminals 5 to 21  of ( RN) 
arc steps ( PC) selector switch to normal . · 

(TD) and (TDl)  relay when "Y" wiring 
is used remain provided ( D

.

·IAL 
TF.BT) . ( LSDT) or HSDT) key at the loca.1 test 
desk remains operated . If the test key is 
s till operated and the s tation under test 
ha.a not disconnected ( PC)  selector switch 
wi11 advance to position 4 in the regular 
manner . 

Should relay release before 
the ( Trip are opened or should 
the pendulum fail to make a complete swing 
and �ail to open the ( Trip Contacts) the 
c ircuit for ( SR) relay will remain open · 

when {TF)  �elay releases and ( SR) relay 
will  release in turn releasing ( SV) :i;-elay 
in turn operating (RN) relay and the cir:
cuit ·will be restored to normal . as before 
described even though the calling station 
has not disconnected 1 · or the test key has 
not been restored to normal . 

6 . 2101 Position 12 ( Figure D and 
" R" and " T" Options ) . 

If 8 digits are dialed , the ( PC ) 
selector switch will step to position 12 . 
At the end of the eighth pulse1  the ( RA )  
relay w.111 re�ease . Ground on the (GS)  arc 
of the selector switch will  operate 
the and (T3) relays . The operation of 
the relay will cause the ( SW) relay to 
release . through the normal con
tacts or the relay and through ter
minals 12 to 2 1  of the (RN) arc steps the 
( PC )  selector switch to normal . The 
relay when " X" wiring is used or the 
and (TDl) relays when "Y" wiring :is · used · 
will remain operated provided the (DIAL 
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TEST) , ( LSDT) or ( HS�) key at the . local 
test desk remains operated . If. the tes t  
key is . still operated and the station under 
test has not disconnec·ted, the ( PC ) selec
tor · switch will advance to position 4 in 
the regular manner ,, 

6 . 2108 Position 13 

If 9 is dialed, ( PC)  selector 
switch will step to pos it�on 13 1 ( SR ) relay 
is held operated .through tne make . contact . 
of ( TC ) relay . When the pendulum reach�s 
the end of its e.wing·1 .the ( Trip C<;mtacts ) 
snould open 1 releasing the ( TRIP) magnet 
and (TR) relay, .,in turn releasing re
lay . ( TC ) relay released 1 places re

Ullder control of ·· the make contact or 
relay . When the s tation under test 

disconnects or the test key is restored to 
normal (L) relay rele�ses _in turn releasing 
.( SR }  relay . in turn releasing ( SRl) relay 

"Y" is used, in turn re
leasing relay in tµrn operating (RN) 
relay . Should. the per,idulum faii to make a 
complete . swing and fail to open the ( TRIP . 
CONTACTS) ,  •( SR) relay will remain held . . · · through· the make contact of ( TC )  relay. to 
battery and when the s tation under test 
disconnects ( L) relay releases in turn re
leasing ( SR) relay in turn releasing ( SRl) 
relay where "Y" apparatus is used in turn · 

( SV) relay in turn ope.rating (RN) 
relay . relay locks to the off-normal 

. ground , opens "R" lead and releases ( SW )  
relay . Battery through the break contact  
of  ( SW)  relay and terminals 5 to  21  of  ( RN) 
arc steps {PC)  selector swi tch to normal . 
( TDJ relay and ( TDl) relay when "Y" wiring 
is used remain operated , provided ( DIAL 
TEST) , ( LSDT} or ( HSDT) key at the local 
test desk remains operated . 

6 .  3 Make Busy Jack · 
Each circuit · is provided with a make 

busy jack . The insertion of a plug in this 
jack opens the hunting lead# thus prevent• 
ing any circuit upon which the selector 
might be resting from being held busy . 
Second opens the start circuit , preventing 
the selector from hunting . Third , removes 
the ground for operating the ( CTl} relay1 
preventing interference with the circuit 
upon whi�h the selector might be resting . 
Fourth , closes a link in th� chain circuit 
for operat.ing (BY)  relay . A plug may be 
inserted in (MB) jack while the circuit is 
busy . The circuit is so arranged that this 
will not interfere with the test  in progreEB 
but will hold the circuit busy when it is 
released . 

6 . 4  · Timing and Alarm Feature 

When ( Z )  relay operates ground is con
nected to the common lead " INT" , "A" and 
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" B" leads are closed through to ( ZA) . and 
(ZB)  relays and locking circuits ar� pre
pared for ( ZA ) , ( ZB) · and (AL) rel�ys . 

When " INT" lead is grounded by a dial 
tester circuit or by a ringer test circuit ,  
the common timing circuit Will t'uncUon in 
the . following manner . When " F" · contact  of "AL" interrupter c loses , (c) relay opeI,'
ates . When " B" contact of "AL" interrupter 
c loses , ( SA)  relay operates , holding g-round 

. on " INT'
.
' lead and op

.
era ting 

. 
( A

. 
L) 

magnet .  When "B" contact opens , relay 
releases , releas ing (AL) s tepping magnet 
advancing (AL) selector switc� one step . 
(AL) selector switch will advance in this 
manner · as long ·as " INT" , le�d is grounded . 
When (AL) switch s teps on to a position 
where · " D" le.ad is · grounded through � .arc , 
( SA.) relay will operate through the break . 

. contact of (AL) selector � ( SA )  relay op
o
. 
perates (AL) stepping magnet ( re� 

leasing ( SA )  relay . in turn releasing AL) 
magnet advancing (AL) .selector 

switch independently of the interrupter .. , 
When (AL� selector .switch is on a terminal 
where "A ' lead is conne'hted to a 

. ot 4 arc ·battery is connected to lead 
while relay · is operated . Similarly 
when selector sw.itch is on a terminal 
where lead is connected to a terminal 
of 4 arc battery is connected to 0B" lead 
while (d .relay is operated , a;nd when ·( AL}. 
selector switch is . on a terminal where " C  1 
lead is connected to a terminal of 4 arc , 
battery is connected to " C" · lead while ( C )  
relay i s  operated . Battery i s  1:;hus con
nected to "A" lead for a short time and 
then after a definite length or time , bat'!" 
tery is co;nnected to " B" lead for a short 
time , then after the same definite length 
of time battery is connected to '�A" lead 
and so forth . Bat.tery is connect.e9, to " C" 
lead for a short time approxima.telr. one 
mi.nute after it is connected to "A ' lead 
and one minute after it is connected to 
"B" lead . The interval between the time 
when battery is c onnected to "A" lead and 
the time when battery is connected to " B" 
lead depends upon the connections of ''A'' 
arid "B" leads as shown in the table 
Circuit Notes . 

· 

Assume. that after (Z)  relay operates , 
battery is connected to " B" lead before it 
is connected to "A" lead . When battery is 
connected to " B" lead , ( ZB) relay operates 
and locks under control of ( Z ) relay . 
Approximately one minute later, battery is 
connected to " C" lead bµt 11 C" lead is open 
as ( ZA) relay is not operated � A definite 
time after battery is connected to (B) lead, 
battery i� connected to "A" lead, operat
ing ( ZA) relay , which · locks under control 
of ( Z )  relay . Approximately one minute 
later, battery is connect�d to " C" lead 

ISSUE 6�D 

operating ' (AL) relay . relay operated, 
locks under .control relay, lights 
( DT.) lamp at the relay rack and closes a 

· circuit to light a lamp .at the floor alarm 
board where figure A is used, or where 
figure B ,is used c�imects · ground to the 
audible , and visqal alarm circuit over the 
"F" · and 11 A" . leads . 

· 

The timing circuit is common to the 
ringer test cH.rcuits as well as to  the 
dial t�s.t�rs and is ·BO arranged that when 
a dia l  tester is ass ociated with a ringer 
test circuit , and the circuits are he ld 
for· more than the allowed time , the ringer 
test circuit is automatically disconnected 
and the dial tes ter is released at least 
one minute before ( DT) lamp would light . 
Thus op calls t'rpm the ringer test circuit 
( DT) lamp will only light in case of 
failure to restore to normal . On calls 
from the . test desk,  the individual ( DT)  
lamp �t the relay rack will  light and . the 
circuit to light a lamp at the floor alarm 
board will be closed if the .dial tester is 
held over a certain length of time . This 
time varies between a definite minimum and 
ma�imum depending upon the pos�tion or 
.(Ai) · selector· when the call is started. 
Th� maximum time la ,approximately one min
ute less than twice the minimum time . 

.( Z ) relay operated under control of 
( CTl) relay and �henever ( CTl) . relay re
leases ( Z) relay releases and releases any 
of the relays ( ZA ) , ( ZB) or · (AL) which may 
be operated . · 

When figure 6 is used in . place or 
f,igure 2 ,  the operation is as above de
sc�ibed except that the one mintite period 
referred to becomes two minutes . 

When the timing circuit shown on the 
"Ringer test circui�" is used instead Qf 
figure 2 ,  the op�ration of figure 1 is as 
above described except that the one minute 
period referred to .becomes two minutes . 

6� 5 Calibra�ion Check 

B�fore proceeding w ith calibration ,  
the circuit must be  made busy in  the regu
lar manner . The calibration of the pendu
:J.Ufn is checked by noting the number of 
oscillations in a given length of time . 
A window is provided for ob&erving the 

J pendul� o�cillations . Two keys are pro
vided for controlling the pendulum . The 
operation o� the (B) key transfers the · 
control of the ( HOLD) magnet to the {A )  
k�y and closes a cir.cult from ground 
through the (B) resistance for 
the. ( L) relay . The operation of the 
relay causes the circuit to advance to 
position 4 · or ( PC)  selector switch 
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resetting the pendulum in the regular man
ner as before . explained . The operation of 
the . ( B) key also mov�EJ the ( Trip · Contacts) 
out · or the path or the pendulum. When the 
pendulum 1.s set , . the operation or the (A)  
key trips the pendulum by transferring the 
holding circu+t for . the ( HL) relay from the 
( HOLD) magnet tq the ground at the key . 
This allows the pendulum to oscillate free.
ly . Upon co&plet1on or the check , the cir-

. cuit is returned to normal by re�toring the 
. (A )  and (B) keys . 

BELL TELEPHONE .LABORATORIES ,  INC . 

DEP� . 3040-NL-QGM 
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6 .6 All  Dial Testers Busy Lamps 

If all the di•l testers circuits 
are busy, a chain c ircuit

.
w ill be 

.
c losed 

through the make contact. or the ·( co') re
lays or the make contacts of ·the (MB) 
Jacks to op�rate ( BY) relay.  ( BY) re
lay operated closes a circuit to lamps at 
positions or the test desk arranged to 
use 51  type dial tester. circuits . 
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