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PANEL SYSTI!JllS 
51 TYPE DIAL TESTER CIRCUIT 

FOR USE WI'IH RINGER TEST CIRCUIT 
. AND LOCAL TEST DESK 

CHANGES 

B • CHANGES IN APPARATUS 

B.l Superseded 

E5g4 Relay, 
Fig. A 

Superseded By 

El022 Relay, 
Fig. B 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l The (AL) ·E594 relay and (DT) lamp 
are re100ved from fig. l and shown 

in fig. A, Yig. B and note 128 covering 
the change are added. 

D.2 A table of options is added. 

D.3 The cross-connections have been 
changed. 

All other headings under ."Changes", no 
change. 

1. PURPOSE OF CIRCUIT 

1.1 ,il'o test the speed of subscriber's 
"---- and opera tor's dials. 

1.2 To test for bell tapping from dial 
pulses. · 

1.3 Connection is made with this cir� 
cuit either directly rrom the 

local test desk; or from the station 
under test by means of a ringer test 
circuit. 

1.4 When this circuit is in a condi
tion to test the speed of a dial, 

dial tone is connected to the line� 

1.5 Distinctive tones are connected to 
the line indicating the condition 

of the dial: S�ow, OK or fast. 

2. WORKmG LD4ITS 

2.1 When 10 P.P.s. dials are used with 
"Y" wiring and _apparatus, maximum 

external circuit loop resistance 1500 
ohms, minimum insu!ation resistance of 
test trunk 60,000 ohms, minimum insula
tion resistance of subs. or operators' 
loop, 10,000 ohms. 

2.2 When 10 P.P.s. dials are used with 
"X" wiring, maximum external cir

cuit loop resistance 1000 ohms, minimum 
insulation resistance of subs. or oper
ators• loop 10,000 ohms (no test trunk 
used). 

2.3 When 20 P.P.s. dials are used with 
"Y" wiring and apparatus. maxi.DJ.um 

external circuit loop resistance 1100 
ohms, minimum insulation resistance ot 
test trunk, 60,000 ohms minimum insula
tion resistance of subs. or operators' 
loop 15,000 ohms. 

2 .4 Waen 20 P.P.s. dials are used with 
•x• wiring, maximum external cir

cu1 t loop resistance 350 obms minimum 
insulation resistance of subs. or oper
ators•. loop 15,000 ohms. 

3. FUNCTIONS 

3.1 Where more than one of these cir-
cuits .is installed, they may be 

arranged in a common group or in two 
sub-groups, with a common start relay 
per group when arranged in a common 
group, or one start relay per sub-group 
when arranged in two sub-groups. The 
sub-group arrangement is intended to be 
used where the total number of "Ringer 
test circuits" and test desk positions 
associated with the Dial tester circuits 
exceed 22 and functions so that all 
"Ringer test circuits" can be served by 
bot4 sub-groups of Dial tester circuits; 
however, the sub-groups are divided be
tween the local test desk positions. 

3.2 This circuit is associated with a 
subscriber station through ringer 

test circuit or through the local test 
desk. Four ditterent dial testing con
ditions are established depending upon 
the setting of the register switch in 
the ringer test ctrcuit, or upon which 
key is operated at the local test desk. 
These t.esting c.ondi tions are to determin e 
whether the speed of a dial falls within 
one of the following ranges: low speed 
dial test limits, low speed dial readjust 
limits, high speed dial test limits, 
high speed dial readjust limits. One or 
three distinctive tones will be connec
ted to the line on each test as follows: 
one .tone if the speed of the-dial is 
within the required limits; another tone 
if the speed �f the dial is below the 
slow limit; another tone if the speed ot 
the dial is above the fast limit. 

3.3 Repeat tests may. be made by means 
of the keys at the local test desk. 

When the station under test is connected 
to the dial tester by means .of the ring .. 
er test circuit, repeat tests may be 
made by dialing a certain one digit 
code. 
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3.4 While testing dial, the s ubscrib• 
·er' s ringer can be observed tor 

bell tapping. The pulsing circuit is 
arranged to apply 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 or with the ringer test 
circuit. 

5e02 (PC) "PULSE CONTROL" SELECTOR 

This is a 206 type selector switcn. 
rt is used to control the setting ot 
the 51 type dial tester and as a regis
ter advances under control ot dial 
pulses. The tollowing table indicates 
the function or the advancement trom its 
various positions tor both test desk 
calls and calls routed through the ring
er test circuit. 

TEST DESK CALL 
4.2 Miscellaneous and auxiliary alarm -/ Pos. 

circuit for tloor alarm board or 
miscellaneous alarm circuit. 

4.3 Tone power circuit or miscellaneous 
tone circuit. 

4.4 Power ringing circuit. 

4.5 Audible and visual alarm circuit. 

DE3CRIFTION OF OPERATION 

5. APPARATUS AND FUNCTIONS 

5.01 GRAVITY ::PENDULUM 

The time measuring device is com
posed of a gravity pendulum to which is 
attached a (Contact Arm) for making 
contact with a commutator. The release 
ot this arm is controlled by a magnet 
mounted on the pendulum which when en
ergized, holds the (Contact Arm} as 
part of the swinging element and when. 
deenergized, allows the (Contact Arm) to 
make contact with the commutator. The 
( Contact .tU"m) is so pivoted that when 
released a.."'1.d in contact with the com
mutator, the pendulum. can still swing. 
The commutator is divided into insulated 
segments so spaced that the pendulum, in 
swin3ing freely in the direction of the 
arrow from its start position when op
posite the particular division will 
have been in motion tor a time per�od 

· equivalent to that required for nirie 
pulses at the pulsing/rate correspond
ing to the test ft.nd readjust require
ments for low and high speed dialSe\ 'lhe 
coITJD.utator divisions are so designed 
that the (Contact Arm) wil l not remain 
on the division point. The pendulum is 
controlled by the (Reset) solenoid and 
the (Hold) and (Trip) magnets, the fUn.c
tions of which are indicat•d by their 
names. The (Trip Contacts ) are prov
ided so that in case the pulse rate of 
a dial is slower than that provided for 
by the range of the commutator mechan
ical (Trip Contacts} will be operated, 
causing the (Contact .Arm) to release. 
Two keys are provided for manual con- · 

trol of the pendulum tor the purpose of 
calibration. 
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Normal 
Awtg. (m.) relay 

2 Awtg. (TR) relay 
3 Awtg. (AD) relay 
4 Dial Tone Awtg. Dial 
5 
6 

8 

10 
11 
12 

13 

Dialing " " 
" " " 
" " 
" " " 
" " " 
" " 
" " " 

Dialing Awtg. Dial 
oper. (Tl) relay 
Dialing Awtg. Dial; 
magnet 

· Rel. (Trip) 

14 OK or TBL. Tona Awtg. restore. 
15 :Pass by return to nor. 
16 " " 
17 " " " " 
18 " " " " 
19 " " " " 
20 Op er. 
21 

(RL) relay 
Pass by return to 

RINGER TEST CALL 

N Normal 
l Awtg. (EL) relay 
2 Awtg. (TR) relay 
3 Awtg. (AD) relay 

" 
" 
" 
" 

nor. 

4 Dial Tone Awtg. Dial 
5 Dialing " " 
6 n " " 
7 " " " 
8 " " " 
9 " " " 
10 " " " 
ll tt • " 
12 D1a11ng Awtg. Dial oper. 

(Tl) relay 
13 Dialing Awtg. Dial; Rel. (Trip) 

magnet 
1 4  OK or TBL .  Tone Awtg. dial or 

disc. 
15 Pass by 
16 Dial 2 - Retest 
17 Dial 3 - Readjust 
18 Dial 4 - Retest 
19 Dial 5 - Readjust 
20 Opr. (RL) relay 
21 Pass by return to nor. 

N 
l 

'I 

POS. 

fl 

n 

" " 
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5 . 03 (LF) CONNECTING SELECTOR 

This is a 206 type selector switd:l 
used as a line finder switch. Ground on 
the common start lead operates the (ST) 
relay which causes all idle connector 
selectors to rotate. The selector is 
caused to rotate under control of a 
relay which prevents overstepping. 
With battery on the hunt terminal , the 
hunt relays (H) and (Hl) operate caus
ing the selector to stop and the (CO) 
relay to operate , connecting the ringer 
test circuit or local test desk posi
tion through to the 51 type dial test 
circuit.· 

In case of s selec
tions not more than on set ot hunt 
relays can operate, thus preventing 
double connections. 

5.04 (AL) "AIAm1" SELECTOR 

This is a 206 type selector switch. 
It is in the timing circuit which is 
comm.on to both dial testers and ringer 
test circuits . 

5e05 (DT) LAMP 

At the_ relay rack, lights when 
the associated dial tester has been off 
normal for more than a certain length 
Of time. 

5.06 (DT) M]'SSAGE REGISTER 

Scores each time a connection is 
established with a dial tester. 

5.07 MAKE BUSY JACK 

A make busy jack is provided for 
each dial test circuit. When a plug is 
inserted into this jack , three circuits 
are opened: 

( a )  First , the start circuit to prevent 
the connection selector from rota
ting. 

( b) Second , the hunting circuit to pre
vent making the line busy on which 
the selector might be resting. 

( c) Third, the operating path for the 
( CTl) relay, to prevent interfer
ence. 

5.08 PULSING CIRCUIT 

A standard pulsing circuit is 
used. The ( L} or pulsing relay , from 
its back oontact and by aid ot the (PH) 
( pulse help} relay controls the advance 
of the selector. The slow release ( SR) 
and ( SRl) relays are controlled directly 
or indirectly from make contact of the 
(L) relay and indicate that the circuit 
is being held at the dial station. {SV) 

which is under control of ( SR) or 
relay, depending on "X" or "Y" . 

wiring, is provided to guard against 
breaking down a connection due to make 
contact closures of the {L) relay of 
very short duration. The (RA) relayis 
in the pulse control selector circuit 
and operates in series with the select<11 
The (SW) relay is used as a transfer 
relay to make possible the use of the 
(PH) relay as an aid in the self-inter
rupted operation of the pulse control 
selector as well as in the pulse help 
feature. The pulsing path is through 
the break contact of the ( RL) relay. The 
latter operates at terminal 20 in the 
event that, through error a digit should 
be dialed which may carry the (PC) step
per beyond the normal terminal. The 
{RL) rela� operated, opens the pulsing 
path and will permit the stepper to ad
vance from normal to terminal 4 by way 
ot the initial path. 

5 . 09 CALIBRATION DEVICE 

Two keys are provided for manual 
control when it is desired to check the 
oscillation of the pendulum. When

. mak
ing such a test, the circuit will. be 
made busy in the regular manner . The 
operation of the ( B) key will move the 
( Trip Contacts) to one side and cause 
the oircuit to be set ready for a test. 
The operation of the (A) key will re
lease the pendulum allowing it to swing 
freely. The release of the two keys 
restores the circuit to normal. 

6e CIRCUIT OPERATION 

6.l CALL THROUGH RWGER TEST CIRCUIT 

6.11 HUNTING 

When a dial tester circuit is re
quired by a ringer test circuit, ground 
is c_onnected to ( ST )  lead operating 
( ST) or (R) relay, the ( ST )  relay is 
common to six dial tester circuits , or 
to a sub-group. It there are more than 
six dial tester circuits and sub-group
ing is not required, there will be more 
than one (ST )  relay which is oomm.on to 
a group and all the ( ST )  relays ot 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 tor a terminal 
on (HG) lead to which battery through a 
150 ohm resistance is connected. Ground 
from the ( ST )  relay causes ( F) relay to 
operate which closes the same ground 
through its make contaots to operate 
( LF) stepping magnet. When (LF) step-

. ping magnet operates , the circuit to 
( F )  relay is broken and (F) relay re
leases, opening the circuit to (LF) 
stepping magnet and ( LF )  selector ad• 
vances one step. ( F )  relay is slow op
erating to prevent the selector stepping 
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off an idle terminal. When the selec
tor reaches a terminal which has a low 
resistance battery connected to (HG) 
lead (H) relay operates and short-cir
cuits its high resistance winding, 
causing an increase of current which 
operates (Hl) relay, (Hl) relay operat

removes the ground for operating 
relay and the selector, causing it 

to stop hunting and operates (CT) relay. 

6.12 CONNECTING THROUGH 

The ( CT) relay operated, cuts 
thru the "Sl?" lead to (MG) and (P) 
relays, prepares path for operating· 
(LR) or (HR) relay, and operates (DT)_ 
register and {CTl) relay. (CTl) relay 
operated, closes its_ locking path and 
operates (CO) and (Z) relays. {CO) 
relay operated, opens the circuit to 
(LF) selector closes through "HL", 
"SP", "T" and "R" leads and part of.a 
series circuit to {BY) relay. (Z) re
lay operated closes through, {TD) lead 
and starts the timing circuit as des
cribed in par. 6.4. A bridge across 
the "T" and "R" leads in the ringer 
test circuit operates the (L) relay. 
(L) relay operated, operates (SR) relay 
through (SR} arc of (PC) selector 
switch. With Y wiring (SR) relay op
erated, operates (SRl) relay in turn 
operating {SV) relay, with X wiring the 
(SR) relay operates the (SV) relay 
which operates (ON) relay through the 
normal terminal of (BS) arc of (PC) 
selector switch. {ON) relay operated, 
operates (G) and {Gl) relays. {G) and 
(Gl) relays operated, connect ground to 
the off-normal. ground leads and bat
tery to the off-normal battery leads. 
(PTl) relay locks to the off-normal 
ground. AS (TD} lead does not extend 
through to the ringer test circuit (TD) 
relay does not operate. Ground through 
the break contacts of (RN) and {TD} 
relays is connected to "Ill." lead. This 
causes a relay in the ringer test cir
cuit to operate whioh in turn discon
nects the battery from "HG" lead and 
disconnects ground from "ST" lead. Bat
tery disconnected from "HC" lead, re
leases (H} and (Hl) relays in turn 

releasing {CT) relay. Ground. discon
nected from "ST" lead, releases (R) and 
(ST) relay, stopping the hunting con
nector switches of the other dial test
er circuits. (CT) relay released opens 
the initial circuit to the (MG), (P), 
(LR) and (HR) relays. By the opera
tion and release of (CT) relay, (DT) 
message register is operated and releas
ed, scoring one call. -

Depending upon the setting ot the 
register in the ringer test circuit, 
the "SP" lead will be open or connect
ed to either ground through 5000 ohms 
resistance, 48 volt battery or direct 
ground. Vii th the "SP" lead open the 
marginal (MG) and polarized (P) relays 
are not operated and the commutator 
segments are groµped for indicating 
the speed condition of a low speed dial 
within its test limits. "SP" lead con
nected to ground through 5000 ohms 
operates the (P) relay. The (MG} relay 
does not receive sufficient current to 
operate due to the high resistance in 
the circuit. (P) relay operated oper
ates (LR) relay which groups the com
mutator segments for indicating the 
speed condition Of a low speed dial 
within its readjust limits. 48 volt 
battery connected to the "SP" lead op
erates (MG) relay.but the (P} relay 
does not operate under this condition 
since the current flow is in the rever
sed direction. (MG) relay operated, 
operates (SP) relay which groups the 
commutator segments for indicating the 
speed condition of a high speed dial 
within its test limits. Direct ground 
connected to the "SF" lead operates 
both (MG} and (P) relays. (MG) relay 
operated, operates (SP) relay. {P) 
relay operated, operates ·(HR) relay 
over a lead transferred from the wind
ing of the {LR) relay by the operation 
of (SP) relay. (LR) or {HH) relays 
lock to the off-normal ground through 
the break contacts of (TD) and (RT) 
relays. This locking circuit is pro
vided because the operating path is only 
closed for a short time. See following 
table: 

Table showing condition of leads for different tests: 

Type ot Condition on 
Dial .application "SP" Lead Relays Operated 

Low Speed Test None 
II II Readjust Grd. through (P) and 

5000 ohms (LR) 
High Test 48V. Bat. (MG) and (SP) 

" Readjust Grd. (MG), (P) 
(SP) and (HR) 
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6.13 SETTING OF THE P:ENDULUM 

6.131 SELECTOR NOHMAL 

CD-21385-01 

When (G) reiay operated, the 
battery connected to the off-normal 
battery lead through the break contact 
of (RN) relay and the normal terminal 
of (RN) arc of (PC) selector switch 
and the break contact of (PC ) selec

operates (PH) relay, energizing 
selector which opens the circuit 

to (PH)  relay, releasing it and (PC) 
selector switch steps to position 1. 
The battery on the off-normal battery 
lead to ground through dial tone con
tacts of dial tester also operates 
(AD) relay. ( AD )  relay operated, in 
turn operates (FS), (OK) or (SL) relev 
depending upon the commutator segment 
that the contact arm happens to be 
resting on. The operation of these 
relays performs no useful function at 
this time. 

6.132 SELECTOR POSITION l - AWAITING 
· (m.) RELAY 

In position l (HM) relay oper
ates from ground on (GS) arc. (HM) 
relay operated, locks to the off
normal ground through the break con
tact of (DT) relay and operates, (Ill..) 
relay through its "S" winding. (HL) 
relay operated, locks through its "P" 
winding in series with the hold magnet 
of the 51 type dial tester from bat
tery through the make contacts of (L) 
relay, and connects battery to termin
al of (RN) arc stepping the (PC ) sel
ector switch one position from posi
tion l to position 2. 

�.133 SELECTOR POSITION 2 - AWAITING 
(TR) RELAY 

In position 2, (RS) relay op
erates from ground on (GS) arc. (RS) 
relay operated, operates the (RESET) 
solenoid or the 51 type dial tester. 
The reset arm moves under control of 
the (RESET) solenoid breaking the 
(Dial Tone Contacts), releasing (AD) 
relay in turn removing battery tram 
the windings of (FS), (OK) and ( SL )  
relays releasing any one that may be 
operated. Further movement of the 
reset arm moves the pendulum and 
(Contact Arm) to the extremity ot 
their swing and places them under con
trol o t  the (Hold) magnet. When the 
reset arm has reaahed its fully oper
ated position the (Solenoid Control 
Contact) will be closed, operating 
(TR) relay through the "S" winding. 
(TR) relay operated, operates (TF) and 
(TC) relays and locks in series with 
the (TRIP) magnet and the "P" winding 
through the break contact of (T ) relay 
to the off-nor.ma:l battery. The (TRIP) 

ISSU-.ti; 5-D 

magnet holds the trip arm to the pen
dulum. The operation of (TC) relay 
co.nnects battery to terminal 2 ot (&."'1) 
arc, .stepping (PC) selector switch 
one position, from position 2 to po-
sition 3. . 

6.134 SELECTOR POSI'l'ION 3 - AWAITING 
(AD) REUY 

As (PC) selector switch advanoes 
trom position 2 to position 3 the cir
cuit through (RS) relay is opened. 
When (RS) relay is released, the cir
cuit to the (Reset) solenoid is brc:Sen 
and the reset arm will return to its 
normal position. The (Solenoid Con
trol Contacts) are opened. Wheri the 
reset arm is in its normal position 
the (Dial Ton e Contact ) are closed 
operating (AD) relay. (AD) relay 
operated• connects battery to 3 term
inal of the (RN) .arc, stepping (PC) 
selector switch one position from po
sition 3 to position 4. (AD) relay 
operated, also connects battery to 
the windings of (FS ), (OK) and (SL) 
relays. 

6.14 SELECTOR POSITION 4 - DIAL TONE 
AWAITING DIAL 

As (PC) selector switch advances 
from position 3 to position 4, the . 
control of (SR) relay is changed from 
the make contact of ( L) relay to the 
make contact of (HL) relay. In posi
tion (DT) relay operates from ground 
on arc. (IJl') relay operated oper
ates ( SW )  relay and releases (EM) relay 
which in turn breaks the operating cir
cuit of (HL) relay, leaving (HL) relay 
and the (Hold )  magnet held under con
trol ot the make contact of ( L) relay. 
( SW)  relay operated locks through the 
break contacts of (RT ), (RR) and (RN) 
relays, closes the tone lead to the ttptt 
winding of (BAL) repeating coil, con
nects (PH) relay in parallel with (FC) 
stepping magnet, and arranges the (PC) 
stepping magnet under control of the 
break contact of (L) relay. A.tone 
through the "P" winding of the (BAL) 
repeating coil induces a tone in the 
"S" winding which is audible at the 
station under test. This tone is the 
regular dial tone except when "W" wir
ing and apparatus is used, and is the 
signal that the central office appar
atus is set tor the dial test. Zero 
should then be dialed. When "N" appar- . 
atus is used (DT-1) condenser is wired 
in parallel with (DT ) condenser to give 

.a much louder dial tone so as to pre
vent fraudulent use of the circuit by 
the subscriber, and this feature is 
special tor New York Telephone co. 
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6.15 ADVANCE OF DIAL PUL.S]S 

6.151 POSITION 4 TO POSITION 5 - (L) 
relay should follow the dial 

pulses. On the first release of (L) 
relay, (Ill..) relay and the (Hold) mag
net release. The release of the (Hold) 
magnet permits the pendulum to start 
its swing. Battery through the break 
contact of (L) relay is connected 
through the win ding of (RA.) relay in 
series with the winding of (PC} step
ping magnet to ground also through the 
make contact of (SW) relay and the 
break contaot of (PC) ste pping rnagnet 
through th� winding of (PH) relay to 
ground. (RA) an� (PH) relays operate 
·a�d (PC) st epp ing magnet is energized. 
{PH) relay operated, holds battery con
nected through the winding cf (RA) 
relay and through the (PC) stepping 
magnet, and its own w indin g in paral
lel. This is to insure the advance of 
(PC) sel ect or switch even if t he break 
contact closure of the (L) relay is 
very brief. (PH) relay operated, also 
holds the circuit for (SR) re la y clos
ed. When the stepping magnet opens 
its cr.mtact (FH) relay releases and 
pr ov ided (L) relay has reoperated, 
(PC ) selector switch advances one step 
to position 5. (DT) relay releases as 
(PC) se lec tor switch leaves position 

4, opening the dial tone circuit. 

6.152 POSITION 5 TO POSITION 11 - In 
�osition 5, (SR) relay is again 

under control o f  the make contact of 
(L) relay. The advance from one pos 
it ion to the next is as above describ
�d . 

6 .153 POSITION 12 - OPERATION OF (Tl)· 
RELAY - In pos it"ion 12 (SR) 

relay is under control of (TF) relay, 
and (Tl) relay operates from ground on 
(GS) arc. (Tl) relay operated, locks 
to the off-normal ground through the · 
make contact of (TR) relay and opens 
the circuit to ( TF )· re lay . (TF) relay 
being slow releasing will hold (SR) 
relay operated while the switch is in 
p os it ion 12, under normal conditions . 
(Tl ) rel ay operated also closed an 
auxiliary locking.circuit tor (TR) 
rel ay under contr ol of the make con
tact of (L) r elay. 

6.154 POSITION 13 - RELEASE OF TRIP 
MAGNEI' - {SR) relay is under 

control of (TC ) relay in po s it ion 13, 
(TC) relay being under control ot (TR) 

r el ay. In pos ition 13 (T) relay oper
ates , opening the locking c ircuit of 
(TR) relay t o the oft-norma l b atte ry, 
leav ing (TR) relay and the trip magnet 
under control ot the make contact ot 
(L) r elay. (TR) relay will remain 
operated as long as {L) relay is oper
ated. On the releas e  of (L) relay at 
the b eginning of the tenth pulse, (TR) 
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relay releases and the {Trip ) magnet 
is released. The release of (TR) re
lay releases (Tl ) relay and prevents 
the circuit to the (Trip) magnet being 
again closed, the (TR) relay also re
leases (TC) relay placing (SR) relay 
under c0ntrol of the make contact of 
(L) relay. The release o f  the (Trip) 
magnet allows the ( Cont act Arm) to 
come in contact with the commutator at 
a distance from the starting posit ion 
proportional to the time required by 
the dial in send ing 9 and a fraction 
pulses. As b efore explained, the 
grouping of the commutator segments is 
dependent upon the test being ma.de. 
T.l:e (Contact Arm) coming in contact 
with a commutator segment stops.its 
swing and supplie s ground for operat
in� one of the signal relays (FS), 
(OK), or (SL) depending upon the speed 
of the dial and the particular te st 
being made. 

The (Trip)  m,agnet is so arraneJ3d 
that whe n ( B) key is not operated its 
circuit will be broken when the pendu
lum reaches the extremity of its swing. 
If the speed of a dial is so slow that 
the pendulum. reaches the extremity or 
it s swing before the start of the tenth 
pulse the opening of this circuit will 
release the (Trip) magnet and (TR) re
lay. (TR) relay released, in turn re
leases (TC) relay, placing (SR) relay 
directly under control of the make con
tact of (L) relay in posit ions 12 and 
13. The (Contact Arm ) w il l make con
tact with the last s egment of the com
mutator which is permanently wired to 
(SL) relay which will operate cau s in g  

the slowly inte rr upt ed tone to be s ent 
out indicating that the dial speed i s  
t o o  slow. At the c omple tion o f  th e 
tenth pulse, the (PC) selector switch 
will step from position 13 to po

.
s ition 

14 releasing (T) relay. 

6.16 POSITION 14 - O.K. OR TROUBLE 
TONE 

In position 14 (DT) relay operatES 
from ground on (GS} arc, connecting 
ground to the "P" winding of the (BAL) 
rep eat ing coi l  for completing the tone 
c ircuit . Either (SL), (OK) or (FS ) re
lay will be  operated and a tone will be 
closed through the "P" w in ding of the 
(BAL) repeating co il. This will induc e  
a tone i n  th e "S" w inding of the (BAL) 
coil which is audible at t he station 
under test. If (SL) rel ay is op erated 
a slowly interrupted tone will be ap 
plied indicating that the dial speed is 
slower than the lo w sp eed �imit ot the 
particular test being made. If (OK) 
relay i s  oper at ed from the commutator 
s egment of the dial tester an aud ib le 
ringing tone will be applied indi cating 
that the dial speed is within th e limit s 

test being made. Ir 
i s  operat ed, a rapidly 

-9t lihe particular 
lFS) relay 

j 
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interrupted tone will be applied, in
dicating that the dial speed is taster 
tban the high speed limit of the par
ticular test being made. When (SL) or 
(FS} relay operates the (OK) relay w!ll 
follow .the interrupter closures to pro
duce the slow or fast tone. 

6.17 RESEr FOR RE.PEAT TF,ST 

In order to make a repeat test, 

a single digit, either 2, 3, 4, or 5 is 

dialed at any time after the o.K. or 

trouble tone is audible. 2 or 4 is 
dialed if it is desired to test the 

dial within its test limits and 3 or 5 

if it is desired to test the dial with

in its readjust limits. The range of 

the dial, either high speed or low 

speed, will remain the same on repe�t 

tests as on the initial test. The dial 

pulses causes the (PC} selector switch 

to advance in 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 

ot the train. Should 2 or 4 be dialed, 

(PC} selector switch will be stepped to 

position 16 or 18 and when (RA) relay 

releases, (RT) relay will be operated 

opening the locking circuit for ( HR) 
and (LR) relays, releasing them if op
erated and opening the locking circuit 

ot (SW ) relay which releases. Should 
3 or 5 be dialed, (PC) selector switch 
will be to position 17 or 19 
and when relay releases, (RR) re
lay will be operated connec�ing ground 
through the break contact of {SP} re
lay, operating (LR) relay if (SP) re
lay is normal or connecting ground thru 

the make contact of (SP) relay, oper
ating (HR ) relay if (SP) relay is oper
ated. The operation of (HR) relay also 

opens the locking circuit of (SW) re
lay which releases. (RR) relay is slow 

in releasing because the (HR} or (LR) 
operating circuit must be closed long 

enough to close locking circuit of 

(HR) or (LR) relay. (SW) relay re
leased advances (PC) selector switch 

under control of (PH) rela·y and its 
own break contact, the advancing cir
cuit is from battery on terminals 5 
to 21 of (RN) arc. The (PC) selector 
switch is advanced to normal. AS (PC) 
selector switch leaves position 14, 
{DT) relay releases. In position 20 
(RL) relay operates from ground on 
(GS) arc, and locks under control of 
(AD) relay. In the normal position, 
(ON). re lay is h eld operated under con
trol of (SV} relay, and {G) relay be
ing operated (PC) switch is stepped to 
position l; the operation from this 
point on being the same as before de
scribed, the pendulum being reset and 
(PC) switch advancing to position 4. 
{RL) relay releases when {AD) relay 
releases. 

6.18 DISCONNECTION 

With (PC) selector switch in pos
ition 14, if the station under test 
disconnects (L) relay releases in turn 
releasing (SR} relay, in turn releasing 
(SRl) relay when "Y'' app. is used in 
turn releasing (SV) relay, in turn oper
ating {EN) relay. (RN) relay operated, 
locks to the off-normal ground and 
opens the "R" and "HL" leads releasing 
the ringer test circuit. The operation 
ot (RN) relay also releases (SN} relay. 
The release of (SW) relay, advances 
(PC) selector switch under control of 
(PH) relay and its own break coritact, 
the advancing circuit is from battery 
on terminals 5 to 21 of (RN) arc. Thus 
the (PC) selector switch is advanced to 
normal. As (PC) selector switch leaves 
position 14, (DT) relay releases. In 
position 20, (RL) relay operates from 
ground on (GS) arc, and locks under 
control ot (AD) relay. As (PC) selec
tor switch leaves position 21, the cir
cuit for (ON) relay is broken. It re
leases, in turn releasing ( G) and (Gl) 
relays. (G} and (Gl) relays released, 
releas e (RN), (CTl) , (CO) , (Z) and all 
other relays which may be operated from 
the oft-normal battery and ground leads, 
and the circuit is normal. 

6.19 EARLY RELEASE 

6.191 Normal Position 

In case the 51 type dial tester 
circuit is selected and immediately 
released, the (L) relay may not have 
been operated a sufficient length of 
time tq move the (PC) selector switch 
from the normal position. 

6.192 Positions 1, 2 or 3 

It the calling station discon
nects with the {PC) selector switch in 
positions 1, 2 or 3 (L) relay will re
lease, in turn releasing (SR) in turn 
releasing ( SRl) when "Y" app • is used 
in turn releasing (SV.) rela� in turn 
operating (R-T) relay. (RN) relay oper
ated, locks to th e off-normal ground 
and opens the "R" and "Ill.." leads re
leasing the ringer test circuit and 
opens the operating circuit of (SW) re
lay. The operation of the circuit will 
proceed in the regular man ner in posi
tions 1, 2 and 3 of (PC} sel ector 
switch. In position 4, (SW) relay will 
not operate and (PC) selector switch 
will be stepped to position 5 from bat
tery through the break contact of {SV) 
relay and {RN) arc. Battery through 
the break contact or (SW) relay and 
terminals 5 to 21 of (RN) arc steps {PC) 
selector switch to normal. 

Page 
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6.193 Position 4 

If the called station discon
nects with (PC) seleotor switch in 
position 4, (L) relay releases ener
gizing (PC) stepping magnet, (HL) relay 
will release in turn releasing (SR) 
relay in turn releasing (SR1) relay in 
turn releasing (SV) relay, in turn 
operating (RN) relay which locks to 
the off-normal ground, and opens the 
"R" and "HL" leads, releasing the 
ringer test circuit, and releases (SN) 
relay. (SW) relay released, opens the 
circuit to (PC) stepping magnet whioh 
releases, stepp�ng (PC) selector sw1Wh 
to position 5. Battery through the 

/ break contact of (SW) relay and term
inals 5 to 21 of (RN) arc steps (PC) 
selector switch to normal. 

6.194 Positions 5 to 11 

If 1 to 7 digits are dialed, 
(PC) selector switch will advance to 
a corresponding position between 5 and 
11. When the station under test dis
connects, (L) relay releases in turn 
releasing (SR) relay, in turn releas
ing (SRl) relay in turn releasing (SV) 
relay, in turu operating (RN) relay. 
(RN) relay locks to the off-normal 
ground, and opens the "R" and "HL" 
leads, releasing the ringer test cir
cuit, and releases (SW) relay. Bat
tery through the break contact of (SW) 
relay and terminals 5 to 21 of (RN) 
arc steps (PC) selector switch to 
normal. 

· 

6.195 Position 12 

If 8 is dialed (PC) selector 
switch will step to position 12. In 
position 12 (SR} relay is under con
trol of (TF) relay, but as the oper
ating circuit of (TF) relay is broken 
in position 12 by the operation of 
(Tl) relay, (TF} relay will xelease. 
When the pendulum. reaches the end of 
its swing the .(Trip Contact } should 
open, releasing the (Trip} magnet and 
(TR) relay, in turn releasing {TC) 
relay. (TC) relay released, places 
(SR) relay under control of the make 
contact ot (L) relay. When the sta
tion under test disaonnects, (L") relay 
releases in turn releasing (SR) relay, 

· in turn releasing (SRl) relay when "Y" 

anparatus is used in turn releasing 
(Sv) relay in turn operating (RN) re
lay. (RN) relay lqcks to the oft
normal ground and opens the "R" and 
"HL" leads releasing the ringer test 

circuit, and releases (�N) relay. . 

Battery through the break contact of 

(SW) relay and terminals 5 to 21 of 

(RN) arc steps (PC) selector switch 

to normal. 
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Should (SV) relay release be
fore the (Trip Contacts) are opened or 
should the pendulum tail 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 turn releasing (SR1) relay when "Y" 
apparatus is used in turn releasing 
(SV) relay, in turn operating (RN) re
lay . This cirouit and the ringer test 
circuit will be restored to normal as 
before described, even though the 
oalling station has not disconnected. 

6.196 Position 13 

It 9 is dialed, (PC) selector 
switch will step to position 13. (SR) 
relay is held operated through the 
make contact or (TC) relay. When the 
pendulum. reaches the end of its swing 
the (Trip Contacts) should open, re-

' 

leasing the (Trip) magnet and (TR) 
relay in turn releasing (TC) relay. 
(TC) relay released, places (SR) relay 
under control or the make contact ot 

. (L) relay . When the station under 
test disconnects, (L) relay releases 
in turn releasing (SR) relay in turn 
releasing (SRl) relay, when "Y" ap
paratus is used -in turn releasing (SV) 
relay, in turn operating (RN) relay. 
Should the pendulum tail to make a 
complete swing and fail to open the 
( Trii:· Contacts), (SR) relay will re
main held through the make contact ot 
(TC) relay to battery and when the 
station under test disconnects (L) 
relay releases in turn releasing (TR) 
relay, in turn releasing (TC) relay, 
in turn releasing (SR) relay, in turn 
releasing (SRl) relay when "Y" appara
tus is used in turn, releasing (SV) 
relay in turn operating (RN} relay. (RN) relay locks to the off-normal 
ground and opens the "R" and "HL" leads 
releasing the ringer test circuit and 
releases (SW) relay. Battery through 
the break contact of (SW) relay and 
terminals 5 to 21 ot (RN) arc steps 
(PC) selector switch to normal. 

G.2 CALL THROUGH LOCAL TEST Dl!SK 

6.201 Hunting 

When a dial tester circuit is· 
required by an operator at the local 
test desk, a key at the looal test desk 
is operated connecting ground to (ST) 
lead operating (ST) relay, which is 
co!DDlon to six dial tester circuits in a 
group or sub-group. It there are more 
than six dial tester circuits and sub
grouping is not required, there will be 
more than one (ST) relay comm.on to a 
group and all the (ST) relays will oper
ate in parallel. This causes the con
nector switches of the idle dial tester 

I 
I 

I 

I 
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circuits to hunt in the following man
ner 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 operate which 
closes the same ground through its make 
contact to operate (LF) stepping magnet. 
When (LF) stepping magnet operates the 
circuit to ( F) relay is broken and (F} 
relay releases, opening the circuit to 
(LF) stepping magnet and (LF) selector 
advances one step. ( F) relay is slow 
operating to prevent the selector step
ping off an idle terminal. When the 
selector reaches a terminal whichl:as a 
low resistance battery connected to ( HG} 
lead (H) relay operates and short cir
cuits its high resistance winding, c aus
ing an increase of current which oper
ates (Hl) relay. (Hl) relay operated, 
removes the ground for operating (F} 
relay and the selector, causing it to 
stop hunting and operates (CT) relay. 

Connecting Through 

When the (CT} relay operated, it 
closes th e "SP" lead to (MG) and (P) 
relays, prepares path for operating (LR) 
or (HR) relays, operates (DT} register 
and (CTl) relay. (CTl) relay operated, 
closes its locking path and operates 
(CO) and (Z) relays. (CO) relay oper
ated opens the circuit to (LF) selector 
closes through "HL" , "SP", "T" and "R" 
leads and part of a series circuit for 
operating (BY) relay. (Z} relay oper
ated closes through (TD) lead and starts 
timing· c ircuit as described in par. 6.4. 
Ground from the key c ircuit o! the t est 
desk over (1D) lead operates (TD) relay 
and a relay at the local test desk. 
This latt er relay operated removes the 
ground from (ST) lead, releasing (ST) 

relay, stopping· the hunting ·connector 
switches of the other dial tester c ir
cuit and releasing (CT) relay. When 
(TD) relay operat ed (TDl) relay operat
ed in a local circuit when "Y" wiring 
is used closing a circuit to be describ

ed lat er. By the operation and release 

or (CT) relay (DT) message regis.t er is 
operat ed and released, scoring one call. 

T.he operation of' the relay at the loail 

test desk also removes battery trom 
"HG� lead, releasing (H) and (Hl) relays. 

(TD) relay operated, operates (TDl) 

relay when "Y" wiring is used which 

operates (OI'l) relay. When nx• wiring 

is used the above path is closed by 

the operation of (TD) relay. The ( TD) 

relay also prepares a path for operat

ing (LR) or (HR) relay after (CT) re

lay releasesl opens the looking path 

of (LR} and HR) relays, prepares a 

pat h tor operating a relay at t he 

local test desk over "HL• lead and 

provides a locking path for ( CTl) re
lay. When a test key at the local 
test desk is operated, "R" lead is 
grounded over the subscriber loop op
era ting (L) relay. (L) relay oper
ated operates (SR) relay through (SR) 
arc of (PC) selector switch. (SR) 
relay operated, operates (SRl) relay 
when "Y" wiring is used in turn oper-
a ting (SV) relay which operat es ( ON) 
relay through the normal terminals of 
(BS) arc of (PC) selector switch. ( ON) 
relay operat ed, operates ( G) and (Gl) 
relays, (G) and (Gl) relays when oper
ated connec t ground to off-normal growd 
lea:ds and battery to off-normal battery 
leads. (CTl) relay locks to the off. 
normal ground lead. 

6a202 Class of Test 

The dial tester c ircuit may be 
associated with either a low or high 
speed dial and either test or readjust 
conditions may be imposed. Distinc
tion between these different condi
tions is made as follows: "SP" lead 
will be either open or connect ed to 
ground through 5000 ohms, 48 volt bat
tery or direct ground. With "SP" lead 
open the (MG) and (P) relays are not 
operat ed and the commutator segments 
are grouped for indicating the speed 
condit ion of a low speed dial within 
its test limits. "SP" lead connected 
to ground through 5000 ohms oper�tes 
the ( P) relay. The (MG) relay does 
not receive sufficient current to oper
ate due to the high resistance in the 
circuit. (P) relay operated operates 
(LR) relay which groups the commutator 
segments for indicating the speed 
condit ion or a low speed dial within 
its readjust limits. 48 volt battery 
connected to the "SPft lead operates 
(MG} relay but the (P) relay does not 
operate under this condition since the 
current flow is in the reverse direc
tion. (MG) relay operated, operates 
(SP) relay which groups the commutator 
segments for indicating the speed con
dition of a high speed dial within its 
test limits. Direct ground connected 
to the "SP" lead operates both (MG) 
and ( P) relays • . (MG) relay operated 
operates ( SP )  relay. (P} relay oper! 
ated, operates (HR) relay over a lead 
transferred from the winding of the 
(LR) relay by the operation or t he 
(SP) relay. With the (SP )  and (HR) 

-relays operated commutator segments are 
grouped for indicating a speed condi
tion or a high speed dial within 1ts 
readjust limits. See following table . 

Table showing condition of leads 
and relays tor different Tests: 
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Type ot Condition on 
Dial. A'oplioation "SF" Lead Relays Operated 

low Speed Test None 
Readjust Grd. through 

5000 ohms ( P )  & ( IR )  
High Speed Test 

" " Readjust 

6 . 203 SETTIMG OF THE P»'1DULUM 

6 . 2031 Seleotor Normal 

Bat . 
Grd.  

When ( G ) relay operated the 
battery oonneoted to the off-normal 
battery lead through the break contact 
of ( RN) relay and the normal terminal 
ot ( Im) arc. of (PC } selector switch 
and the break contact of the ( PC}  
selector operates ( PH) relay, which 
energizes ( PC )  selector which opens 
the circuit to ( PH)  relay releasing 
it , and (PC) s elector switch steps to 
pos ition 1.  The battery on the otf
normal. battery lead also operates (AD) 
relay. (AD) relay operated , in turn 
operates ( FS ) , ( OK )  or ( SL )  relay de
pending upon the commutator segment 

' that the ( Contact Arm) happens to be 
resting on. The operation ot these 
relays performs no usetul function at 
this time. 

6 .2032 Selector Po.sition l. - Await
ing ( m.) Relay 

In position 1 (Bil) relay op• 
erates from ground on ( GS) arc .  ( HK} 
relay operated, looks to the oft
normal ground throu� the break con
tact of ( DT )  relay and operates (HL)  
relay through its "S" winding. (HL) 
relay operated, locks through its "F" 
winding in series with the hold magnet 
of the 51 type dial tester from bat
t ery through the . make contact of (L) 
relay and connects battery to termin
al l of (RN) arc 'stepping the ( PC )  
selector switch one position from po
sition l to position 2. 

6 .2033 Selector Pos ition 2 - Await• 
1ng ( TR )  Relay 

In position 2 ,  ( RS )  relay 
operates from ground on ( GS )  arc. 
( RS )  relay operated; operates the re
set solenoid ot the 51 type dial test
er. The reset arm moves under con
trol ot the ( Reset ) solenoid breaking 
the ( Dial Tone Contact ) releasing (AD) 
relay in turn removing battery trom 
the windings of (FS) , ( OK)  and (SL )  
relays , releasing any one that may be 
operated. !'Urther movement ot the 
reset arm moves the pendulum and 
( Contact Arm) to the extremity ot 
their swing and places them under oon• 
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(MJ.) & (SP ) 
(MG) , ( P ) , ( SP )  
& ( HR )  

trol o f  the ( Hold ) magnet • .  When the 
reset arm has reached its tully oper
ated position the ( solenoid Control 
Contacts ) will be closed , operating 
(TR }  relay, through the "S" winding 
( TR )  relay operated , operates ( TF) 
and ( TC )  relays and locks in series 
with the trip magnet and the "P" wind
ing through the break contact ot ( T )  
relay t o  the off-normal battery. The 
( Trip ) magnet holds the ( Contact A.rmj 
to the pendulum. The operation of 
( TC )  relay connects  battery to term
inal 2 of ( RN )  arc , stepping· ( PC ) 
selector switch one posit ion, from 
position 2 to position 3.  

6. 2034 Selector Position 3 - Await• 
ing (AD) Relay 

AS ( PC )  s elector switch ad
vances from position 2 to position 3 
the circuit through ( RS ) relay is 
opened. Vlhen ( RS ) relay is re�eased, 
the circuit to the ( Reset ) solenoid 
is broken and the reset arm will re
turn to its normal posit ion. When 
the reset arm is in its normal posi
tion the ( Dial Tone Contacts ) are 
closed operating (AD) relay. (AD ) 
relay operated , connects battery to 
terminal 3 of (RN) arc , stepping (PC ) 
s elector switch one position tran 
position 3 to po sition 4. (AD} relay 
operated, also connects battery to 
the windings of (I'S) , ( OK) and ( SL) 
relays. 

6 a 204 SELECTOR POSITION 4 • DIAL TONE 
AWAITING DIAL 

AS {PC ) s el ector switch advanc es 
trom position 3 to position 4, the con
trol of (SR ) relay is changed :from the 
make contact of (L) relay to the make 
cQntact or ( HL )  relay. In position 4, 
( Dr )  relay operates :from ground on ( GS )  
arc. ( DT ) relay operated , connects 
battery ' through ( H) resistance to "Ill." 
lead to close the monitoring circuit at 
the local test des·k ,  the ( DT )  relay 
also operates ( &W) relay and releases 
{Bil) relay in turn breaking the oper
ating circuit of ( HL )  relay, leaving 
( m. )  relay and the hold magnet hel.d 
under control ot the make contact of (L ) 
relay. ( SW)  relay operated , locks 
through the break contacts or ( RT )  and 
(RR) relays , closes the tone lead to 
the "P" winding e r  (BAL) repeating coil, 

.Open 

" " 
48V. 
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connects ( PH) relay in parallel with 
( PC )  stepping magnet , and arranges the 
( PC )  stepping magnet under control of 
the break contact of ( L) relay. A tone 
through the "P" winding of the ( BAL )  
repeating coil induces a tone in the 
"S" winding which is audible at the sta
tion under test and at the test desk 
t elephone circuit . This tone is the 
regular dial tone except when "W" wir
ing and apparatus is used and is the 
signal that the central office apparatus 
is set for the dial test . Zero should 
then be dialed. 

6 . 205 ADVANCE ON DIAL PUI.SllS 

5 . 2051 POSITION 4 TO POSITION 5 - ( L )  
relay should tollow the dial 

pulses . On the first release of ( L )  
relay, (HL) relay and the ( Hold )  ma.gmt 
release .  The release of the ( Hold ) 
magnet permits the pendulum to start 
its swing. The release of ( HL )  relay 
disconnect s  the battery from "HL" lead 
causing .the monitoring circuit at the 
local test desk to be opened . The 
purpose of this is to prevent dialing 
from pulsing into the telephone re
ceiver of the attendant at the test 
desk and to remove the capacity bridge 
which might interfere with pulsing. 
Battery through the break contact ot 
( L )  relay is connected through the 
winding of (RA) relay in series with 
the winding of ( PC )  stepping magnet to 
ground also through the make contact 
of ( &N)  relay and the b reak contact 
ot ( PC }  stepping magnet through the 
winding of ( PH)  reiay to ground. (RA) 
and ( PH) relays operate and (:PC ) step
ping magnet is energized .  ( PH)  relay 
operated , holds battery connected 
through the winding or ( RA )  relay and 
through the (PC ) s tepping magnet ,. and 
its own winding in This is 
to insure t he advance ot (PC )  selector 
switch even it the break contact clo
sure of the ( L }  relay is very brief. 
(PH) relay operated, also holds the 
circuit for ( Sli )  relay closed. When 
the stepping magnet opens its contact , 
( PH )  relay releases and provided (L ) 
relay has reoperated , (PC } selector 
switch advances one step to posit·ion 
5. ( DT )  relay releas es as ( PC )  selec
tor switch leaves position 4 ,  opening 
the dial tone circuit . 

6 . 2052 POSITION 5 TO POSITION 11 

In position 5 ,  ( SR ) relay is  
again under control ot  the make c.on
tact ot ( L )  relay. The advance from 
one position to the next is as above 
describ ed. 

6.2053 POSITION 12 • OPERATION OF 
( Tl )  RELAY 

In t2 (SR) is  
under control ot relay and 

relay operates from ground on ( GS )  arc . 
( Tl )  relay operated , locks to the off
norroal ground through the make contact 
of (TR )  relay and opens the circuit to 
( TF )  relay. (TF ) relay being slow re
lea sing will hold ( SR )  relay operat ed 
while the switch is in pos ition 12 , 
under normal condit ions . ( Tl )  relay 
operated also clo s es an auxiliary 
locking ci rcuit for { TR }  relay under 
cont rol of the make contact of (L) 
relay. 

5 . 2054 POSITION 13 - RELEASE OF TRIP 
N.AGNET 

( SR }  relay i s  under control o f  
( TC ) relay in position 13, ( TC )  relay 
being under control of (TR )  relay. In 
position 13 ( T )  relay operates , open
ing the locking circuit of (TR) relay 
to the off-normal battery, leaving 
{ TR )  relay and the trip magnet under 
control ot t he make contact of (L) 
relay . { TR )  relay will rema in operated 
as long as ( L ) relay is operated . On 
the release of ( L )  relay at the begin
ning of the tenth pulse , ( TR )  relay 
releases and the ( Trip ) magnet is re
leased . The release of { TR )  relay re
leases ( Tl )  relay and prevents the c ir
cuit to the ( Trip )  :magnet being again 
closed , the ( TR }  relay also releases 
( TC }  relay placing ( SR )  relay under 
control of the make contact of ( L )  re
lay. The release  of the ( Trip } _magnet 
allows the Contact .Arni to come in con
tact with the commutator at a distance 
from the starting position propor"tion
al to the time required by  the dial in 
sending 9 and a traction puls es . As 
before explained-the grouping of the 
commutator s egments is dependent upon 
the test b eing :made . The ( Contact A.rm) coming in contact with a commutator 
segment stops its swing and _ supplies 
ground for operating one ot the ·signal relays ( FS } , ( OK) or ( SL ) ,  depending 
upon the particular test being made . The ( Trip ) magnet is so arranged that 
when (B ) key is not operated its c ir
cuit wi ll be broken when the pendulum reaches the extremity or its swing . 
It the speed or a dlal is so slow that · the pendulum. reaches the extrem.i ty ot its swing b efore the start of the 
tenth pulse the opening ot this c ircuit will release the (Trip ) magnet and ( TR } relay. ( TR }  relay released in turn releases ( TC )  relay, placing ( SR )  relay directly under control o f  the make contact of ( L )  relay in position 
12 and 13. The trip arm will make contact with the last segment of the commutator which is permanently wired to ( SL )  relay which will operate causing the slowly interrupted tone to be s ent out indicating that the dial speed is too slow. 

At the completion of the t enth 
pulse , the (PC ) selector switch will 
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step from position 13 to position 14 , 
releasing (T) relay. 

6 . 206 POBITION 14 - O .K .  OR TROUBLE 
TONE 

In posit ion 14 ( DT ) relay oper
ates from ground on ( GS )  aro , connect
ing ground to the "P" winding of the 
( BAL) rep eating coil tor completing 
the tone c ircuit and connecting battery 
through (C ) resistanc e to "HL" lead to 
close the monitoring c ircuit at the 
test desk. 

When the cable between a P .B .X. 
subscriber and the dial tester , is more 
than 800 ohms t he (PC ) selector may 
take an extra step , therefore a cir
cuit is provided with "Y" wiring and 
a9paratus from posit ion 15 of ( GS )  arc , 
( PC }  selector through contacts ot (TDl ) 
relay to operat e ( DT )  relay. 

Either ( SL ) , ( OK )  or ( FS ) relay 
wi ll be operated and a tone will b e  
closed through the "P" winding o r  the 
( BAL )  repeating coil . This will induce 
a tone in the "S" winding of the (BAL) 
coil which i s  audible a t  the station 
under test and at the test desk tele
phone circuit . It ( SL) relay is oper
ated , a slowly interrupted tone will be 
applied indicat ing that the dial speed 
is slO\ver than the low s�ead limit of 
the particular test being made .  It 
( OK )  relay is operated , trom. the com.
mu-tator s egment of the dial tester , 
an audib le ringing tone will be ap
plied , indicating t hat the dial speed 
is within the limits of the particular 
t est b eing made . It ( FS .)  relay is  
operated , a rapidly interrupted tone 
will be applied indicating that the 
dial speed is faster than the high 
speed limit of the particular test be
ing made . When ( SL )  or ( FS )  relay 
operated the (OK) relay will follow 
the interrupter c1osures to produc e the 
slow or fast tone. 

6 . 207 RESTORING TO NORMAL 

With ( FC ) s elector swit ch in 
position 14 , the stati�n under test 
disconnecting or restoring the test key 
to normal will open "R" lead releasing 
( L )  relay in turn releasing (SR )  relay 
in turn releasing· ( $Rl ) relay where "Y" 
apparatus is used in turn releasing ( SV) 
relay. ( SV) relay released , operates 
( RN ) relay which locks to the o ft-normal 
ground , opens "R" lead and releases ( SW )  
relay. The relee.se o t  (SW )  relay ad
vances ( PC ) selector swit ch under con
trol of ( PH} relay and its own break 
contact . The advancing circuit is from 
batt ery on terminals 5 to 21 ot (RN) 
arc . The (PC ) selector switch is ad
vanced to norma l .  As ( PC )  s elector 
swit ch leaves position 14 where "X" 
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wiring is used , or position 14 and 15 
where "Y" wiring is used , ( DT ) relay 
releas es disconnec ting the battery thru 
(C ) resistance from ( BL )  lead causing 
the monitoring c ircuit at the test desk 
to be opened. In po sition 20 ( RL )  re
lay operates from ground on ( GS ) arc sn 
locks under control of ( AD }  relay . As 
(PC ) selector switch leaves position 21 
the circuit for ( ON )  relay is broken , 
it releases in turn releasing (G) relay. 
(G) relay released,  removes battery fran 
the otf-normal battery leads releas ing 
(AD ) relay in turn releasing ( RL }  relay 
and (.FS ) , ( OK }  or ( SL )  relay and removes 
ground trom the otr-normal ground lead 
rel easing ( RN )  relay. It the test 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 th a c ircuit in t�is condi
tion ,  i f  the station under. test again 
connects and it a t est key at the test 
desk is operat ed , the ring conductor is 
again closed through , operating ( L) 
relay, in turn operat ing (SR )  relay in 
turn operating (SRl ) relay, where "Y" 
apparatus is used in turn operating ( SV) 
relay, in turn operating ( Or.! ) relay in 
turn operating ( G ) relay and (PC ) s elec 
tor switch is advanc ed and the 51 type 
dial tester is s et for a test in the 
same manner as befo re described . The 
same test key as operat ed for the first 
test or a different test key may b e 
operated and the test will b e  made ac
cordingly. 

6 . 209 DISCONNECTION 

With the c ircuit restored to 
normal after a test , · restoring ( DIAL 
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 ) r elays and the... 
c ircuit is normal. 

6 . 210 EARLY RELEASE 

6 . 2101 NORMAL POSITION 

In case the 51 type dial t ester 
circuit is s elected but (DIAL TEST ) 
key is restored to normal b efore a 
test key is operated ( L )  relay will 
not operate and (PC ) selector swit ch 
will not move ou t of the normal pos i 
t ion . When ( DIAL TEST) key i s  restored 
to normal ( TD )  relay and ( TDl )  relay 
when "Y" wiring is us ed , releases in 
turn releasing (CTl ) and (CO ) relays 
and the circuit is normal. 

6 . 2102 POSITIONS 1, 2 OR 3 

It the station under test 
dis c onnect s  or t he t est key is restored 

I 
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to normal with (PC ) s elector switch 
in pos itions l ,  2 or 3 ( L) relay will 
release in turn r eleasing ( SR )  relay 
in turn relea s ing ( SRl ) relay in turn 
releasing ( SV )  relay , in t urn oper
ating ( RN )  relay , ( RN )  relay oper
ated , locks to the off-normal ground , 
opens "R" lead and opens the operat
ing c ircuit of (SW) relay . The oper
ation o f  the c ircuit will proc e ed in 
the regular manner in posi tions 1 ,  2 
and 3 of (PC ) s elector switch. In 
position 4,  ( SW) r elay will not oper
at e and (PC )  s elector switch w-111 b e  
stepped t o  pos it ion 5 from battery 
through the break contact of ( SV}  re
lay and ( RN )  arc . Bat tery through 
the break contact of ( S# )  relay and 
t erminals 5 to 21 or ( R� )  arc steps 
( PC ) selector switch to normal . ( TD} 
relay and ( TDl ) relay when "Y" wiring 
i s  us ed , remain operat ed , provided 
( DIAL TEST ) , ( LSDT } or ( HSDT ) key at 
the local test desk remains operated . 

6 . 210� POSITION 4 

If the station und er test 
disconnect s  or the test key is restor
ed to normal with (PC ) s elector switch 
in posit ion 4 ,  ( L )  relay releases en
ergi zing ( PC )  st epping magnet , ( HL }  
relay will release  i n  turn releasing 
( SR )  relay in turn rel eas ing ( SRl ) 
relay where "Y" apparatus is us ed , in 
turn releas ing ( SV }  relay, in turn 
operat lng ( RN) relay which locks to 
the off-normal ground , opens "R" lead 
and releases ( SW )  relay. ( SW )  relay 
released �p ens the c ircuit to ( FC )  
st epping magnet whic h releases , step
ping (PC ) s elector swit ch to positi on 
5 .  Battery through the break con.tact 
of { &N )  relay and terminals 5 to 21 
or ( RN )  arc steps ( PC )  s elector swit ch 
t o  normal . ( TD )  relay and ( TDl ) relay 
when "Y" wiring is used , remain oper
ated , provided ( DIAL TEST ) , ( LSDT )  or 
( HS1JI' )  key at the local test desk re
mains operated . 

6 . 2104 POSITIONS 5 TO 11 

It l to 7 digits are d ialed 
( FC )  s elector switch wi ll advanc e to 
a corresponding position between 5 
and 11. When the s tati on under t est 
disconnects or the test key is re
s tored to normal ( L )  relay releases 
in turn releasing ( SR }  r elay in turn 
releasing ( SRl )  r elay where "Y" ap
paratus is used in turn releasing ( SV )  
relay i n  turn operating (RN) relay. 
( RN }  relay looks to the off -normal 
ground , opens "R" l ead and releases 
( SW )  relay. Bat tery through the break 
oontaot or ( SW )  relay and terminal s  5 
to 21 or (RN) arc s teps ( PC }  s el ector 
switch to normal . ( TD)  relay and 
( TDl ) relay when "Y" wiring is used 
remain operated , pro vided ( DIAL TEST) , 

( LSDT )  or ( HSDT )  key at the local t eSi 
desk r emains operat ed. 

6 . 2105 POSITION 12 

If 8 is dialed ( FC ) s elector 
switch will step to pos it ion 12. In 
pcs ition 12 ( SR )  relay is under c on
trol o f  ( TF )  relay , but as the oper
ating c ircuit of ( TF) relay is broken 
1n pos it ion 12 by the operation ot 
( Tl )  relay , ( TF )  relay will release.  
When the pendulum reaches the end of 
its swing the ( Trip Cont�cts ) should 
open� releasing { TC) relay . ( TC ) 
relay releas ed plac es ( SR )  relay under 
control of the make c ontact of ( L ) 
relay. When the s tat ion under test 
disconnec ts or the test key is restor
ed to normal ( L ) relay releases in 
turn releasing ( SR )  relay in turn re
leasing ( SRl ) where "Y" apparatus is 
used in turn releas ing ( SV )  relay in 
turn operating ( RN )  relay. ( RN )  relay 
locks to the off-normal gr.ound , opens 
"R" lead and releas es ( �N )  relay. 
Bat tery through the break contact ot 
( SW )  relay and terminals 5 to 21 o t  
( RN )  aro st eps ( PC )  s elector switch 
to normal. ( TD ) relay and ( TDl )  re
lay when "Y" wiring is us ed remain 
operat ed , provided ( DIAL TEST ) ( LSDT )  
or ( HSDT ) key at the local test desk 
remains operated . rr the test key i s  
still operat ed and t h e  station under 
test has no t disconnected ( PC )  selec
t or switch will advanc e to posi tion 4 
in the r egular manner. 

Should ( SV) relay release be
fore the ( Trip Contact s ) are opened 
or should the p endulum fail to make a 
c omplete swing and fa il to open the 
( Trip Contacts )  the c ircuit tor (S R)  
relay will rema in open when ( TF )  relay 
releases and ( SR )  relay will releas e 
in turn. releas ing ( SV)  relay in turn 
operat ing { RN) relay and the circuit 
will be restored to normal as before 
d escribed even though the calling sta
ti on has not d is connected , or the test 
key has not been restored to normal, 

6 . 2106 POSITION 13 

If 9 is d ialed , ( FC )  s elector 
switch will step to p o s ition 13 , ( SR) 
r elay i s  held operated through the 
make contact of ( TC )  relay . When the 
p endulwn reaches the end of its swing , 
the ( Trip Contacts ) should open ,  re
leasing the ( TRIP ) magnet and { TR )  
relay, in turn releasing ( TC )  relay. 
( TC )  relay rel eased , places ( SR )  rela y  
under control of the make contac·t o f  
(L)  relay. When t h e  station under test 
dis connects or the t est key is restonn 
to normal ( L )  relay releases in turn 
releas ing ( SR )  relay in turn rel eas
ing ( SRl ) relay where "Y" i s  
us ed , in turn releas ing relay in 
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turn operat ing ( RN )  r elay. Should the 
pendulum fail to make a complete 
swing and tail to open the ( TRIP CON
TACTS ) , ( SR )  relay will remain held 
through the make c ontact of ( TC )  relay 
to battery and when the station under 
t est disconnects (L ) relay releases in 
turn releas ing ( SR )  relay in turn re
leas ing { SRl ) relay where " Y" appara
tus is used in turn releasing ( SV )  
relay in turn operating { RN )  relay. 
{ RN}  relay locks to the off-n(>rmal 
ground , opens "R" lead �nd releases 
( SW )  relay. Batt ery t hrough the 
break contact of ( SW )  relay and t erm
inals 5 to 21 of ( RN )  arc steps ( PC }  
selec tor swit ch to normal . ( TD )  re
lay and ( TDl ) relay when "Y" wiring is 
us ed remain operated , ( DIAL 
TEST } , (LSDT } or key at the 
local t est desk remains operated . 

6 . 3 IvlAKE BUSY JACK ... u s G  pr�f'/\}OL PJ. Ub 

Each ci rcuit is provided wit h & 
:n.ake busy jack. The ins ert ion o f  a plug 
in this j ack opens the hunt ing lead , 
thus preventing any c i rcuit upon which 
the s elector might b e  rest inG from b eing 
held busy. Second opens the start cir
cuit , preventing the selector from hunt 
ing . Third , removes the ground for oper
ating the ( CTl ) relay , �reventing int er
ference with the c irc uit upon which the 
s elector might be r est ing . Fourth , c l<E
es a link in the chain c ircuit for oper
ating ( BY ) relay . A plug may be ins ert 
ed in (IVJ3 )  jack while the circuit i s  

busy .  The c irc uit is so  arranged tbat 
wi ll not interfere with the test 

in progress but will hold the c ircu it 
busy whe n it is released. 

6 . 4 'rIMING AND ALA.RM FEATURE 

When ( Z )  r.elay operat es ground is 
connected to the common lead "Th1T" , "A" 
and "B" leads are c losed through to 
{ ZA ) and ( ZB )  relays and locking cir
cuits are prepared for ( ZA ) , ( ZB )  and 
(AL ) relays . 

When "INT" lead is ground ed by a 
dial test er c ircuit or b y  a ringer test 
c ircuit , the common t iming c ircuit wlll 
funct ion in the following manner . When 
''F" contact of "AL" interrupter closes , 
( C ) relay operates . Y/hen "B" contact ' of 
".rl.L" int errupt er closes , ( SA )  relay op
erat es , holding ground on "INT" lead · 
and operat ing ( AL) s tepping magnet . 
When "B" · contact opens , ( SA )  relay re
leas es , releas ing ( AL ) stepping magnet 
advanc ing { AL) sel ector swit ch one 
s t ep . ( AL )  s elector swit c h  will adva me 
in thi s manner as long as "INT" lead is 

grounded . When (AL} switch steps on to 
a position where "D" lead �s grounded 
through 2 arc ,  ( SA )  relay will operat e 
t hrough the break c ontac t of (AL ) se
lector . ( SA )  relay operat ed , operat es 
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(AL)  stepping magnet , releasing ( SA) 
relay in turn releas ing (AL)  s tepping 
magnet advanc ing { AL )  s elector switch 
independently of the interrupter. When 
( AL )  s elector swit c h  is on a terminal 
where "A" l ead is c onnected to a t erm
inal of 4 arc , . battery i s  connected to 
"A" lead while (C) relay is operated . 
Similarly when ( .AL ) s elector switch i s  
on a ' t erminal where "B" lead is connec
t ed to a terminal of 4 arc , batt ery is  
connected to "B" lead whil e ( C }  relay 
is operated , and when (AL} s electQ r  
switch is o n  a terminal where "C" lead 
is connec ted t o  a t erminal of 4 arc , 
battery is connected to "C" l ead whiJ. e 
( C )  relay is operated . Battery is thus 
connected to "A" lead for a ghort time 
and then aft er a defini te length of 
time , batt ery is connected to "B" lead 
for a short time , then after the same 
definit e length of time batt ery is con
nected to "A" lead and so forth. Bat
tery is connected to "C" lead for a 
s hort time approximately one minute 
aft er it is conne c ted to "A" lead and 
one minute aft er it is conn ect ed to ''B" 
lead . The int erval between the t ime 
when battery is connected to "A" lead 
and the t ime when battery i s  connected 
to "B" lead depends upon the conne ct ions 
of "A" and "B" leads as shown in the -
tab le  wider C i rcuit Notes . 

�ssume that after ( Z )  relay oper
ates , bat t ery i s  c onnected to "P" lead 
b efore 1 t is connected to "A" lead·. 
When battery is c onnect ed to "B" lead , 
(ZB )  relay operat e s  and locks under 
c ont rol of ( Z ) r e l�y . Approx imately one 
minut e later , battery i s  connected to 
"C" lead but "C" lead is open as ( �� ) 
relay is not op erat ed .  A defini te t ime 
after battery is connected to ( B ) lead , 
batt ery is connect ed to "A" lead , oper• 
ating ( ZA ) r�lay ,  which looks under 
cont rol of ( Z )  r elay.  Approximately 
one minut e later,  batt ery is connect ed 
to "v'' lead operat ing ( .AL )  relay. (AL ) 
relay op erated , locks under c ontrol o f  
( ZA. )  relay , light s ( DT )  lamp at the r elay 
rack and clos es a c ircui t to light a la.n:p 
at the floor alarm board where figure A 
is used , or where figure B i s  used con
nects ground to the audible and visual 
alarm c ircuit over the "F" and "A" leads. 

The timing c ircuit is c ommon t o 
the rin ger test c i rcuits as well as to 
th e d ial t es ters and i s  so arranged that 
when a dial tester is  as soc i ated with a 
ringer test c ircuit , and the c ircuits 
are held for more than the allowed t ime , 
the ringer test  circuit is automatically 
disconnect ed and the dial tes ter is re
leas ed at least one minut e b e fore { Dr } 
lamp would light . Thus on c alls from 
the ringer test c ircuit ( DT ) lamp will 
only l ight in case of fai lure to restore 
to normal. On calls from the test desk , 
the indivi dual ( DT }  lamp at the relay 

( HSD'l')rovided 
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raok will light and the c i�cuit to 
light a lamp at the floor alarm b oard 
will be closed if the dial tester is 
held over a certain length of time . 
This t ime varies between a definite min
imum and maximum depending upon the po
sition of ( AL)  s elector when the call 
is started. The maximum. time is approx
imat ely one minute les s than twic e  the 
minimum time . 

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

When figure 6 is us ed in plac e of 
figure 2,  the operat ion is as above 
des cribed exc ept that the one minut e 
period referred to becomes two .minut es . 

When the t iming c ircuit shown on 
the "Ringer t es t  circuit" i s  used in
stead of figure 2, the operation of 
figure 1 is as above described except 
that the one minute period referred to 
becomes two .minut es . 

6 . 5  CALIBRATION CHECK 

Before proceeding with calibrati on ,  
tke circuit must b e  ma.de busy in the 
regular manner . The calibration of the 
p endulum is checked by not ing the 

BELL TELEPHONE LABORATORIES , INC . 

DEFT . 3340-EBS-FJS 

number of o scillat ions in a given 
length of time . A window is provided 
for o bs erving the pendulum. osc  :l.llat ions . 
Two keys are provided fo r controlling 
�he pendulum. The operat ion o f  the ( B ) 
key transfers the c ontrol of the ( HOLD ) 
magnet to the (A ) key and c lo s es a c ir
cuit from ground through the ( B )  resis
tance for operat ing the (L)  r elay . The 
operat ion of the ( L ) relay caus es the 
circuit to advanc e to pos ition 4 of 
( FC ) selector swit ch res etting the pen
dulum in the regular manner as before 
explained . The operat ion of the ( B )  
key also moves the ( Trip Contacts ) out 
of the path ot the pendulum. When the 
pendulum is set , the operation of the 
(A ) key ·tri ps t�e pendulum by transfer
ring the holding circuit for the ( HL )  
relay from the ( HOLD ) magnet t o  the 
ground at the key. This allows the 
pendulum to oscillat e freely. Upon com
pletion of the check , the ·circuit is re
turned to normal by restoring the ( A )  
and ( B ) keys . 

6 • 6 All .. DIAL TESTERS BUSY LAMPS 

If all the dial test ers circuits 
are busy, a chain circuit will be closed 
through the make contact of the ( CO )  re
lays or the make c ontacts of the (MB ) 
jacks to operat e ( BY) relay . ( BY )  re
lay closes a c ircuit to lamps at 

of the test desk arranged to 
use 5 1  tYre dial test er c ircuits . 
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