
CIRCUIT DESCRIPTION 
TEL�GRAPH, SIGNALING AND 
SPECIAL SYSTEMS DEVELOPMENT DEPARTMENT 

CD-20563-01 
Issue 11-D 

Dwg. Issue 19-D 

PANEL SYSTEMS 
LOCAL TEST DESK NO. 12B 

TESTING CIRCUIT 
PRIMARY AND SECONDARY 

ARRANGED FOR TESTING DISTANT OFFICES 
FOR MODIFYING EXISTING EQUIPMENT 

ARRANGED FOR DIALING 

CHANGES 

A. r,HANGED AND ADDED FUNCTIONS 

A.l An 'IN) key is added in the primary 
and secondary circuits to provide 

for testing over single jack type IN and 
OUT trunks to the MDF. 

B. CHANGES IN APPARATUS 

B.l Added 

AIYN key -Fig. 1 -"CZ" option 
13E resistance lamp, (D) )Fig. 3 
18EC resistance, (DC) )"DB" option 
2-178AA relays, (NPI)&(NSI) -Fig. 1 

"DB" option 

D. · DESCRIPTION OF CIRCUIT CHANGES 

D.l The AIYN key code containing (IN) and 
(JWO) key units for the primary and 

secondary circuits is added and designated 
"CZ" option. 

D.2 Options "DB" and "DC" are added and 
"DA" option is designated. Prior to 

this issue "DA" option was undesignated and 
part of Fig. 1. 

D.3 Note 142 is revised to add the line 
showing the options required for IN 

and OUT testing over single jack type MDF 
test trunks, and to add the references to 
"DA" option in the lines pertaining the 
condition when IN and OUT testing over 
single jack.type MDF test trunks is not 
required. 

D.4 In Note 101 the reference to Fig. J 
in the line for the +CC potential is 

added. 

D.5 In Note 138 and the "Options Used" 
table the lines referring to ·ncz,n 

"DA," "DB," and "DC" options are added. 

D.6 · Note 153 is added. 

All other headings under changes, no change. 

1. PURPOSE OF CIRCUIT 

1.1 This circuit is used for testing in 
a panel, crossbar or manual office 

or to a distant panel crossbar, manual or 
step-by-step office. 

2. WORKING LIMITS 

2.01 The maximum re.nge of the artificial 
trunk of a transmission test is 

about 30 miles. 

2.02 Supervisory relays (PS) (SS) (Figs. 
4 and 6) limits -2060 ohms maximum 

external circuit loop with 10,000 ohms min
imum line insulation resistance and with 
60,000 ohms minimum trunk insulation re
sistance. 

2.03 Supervisory relays (PS) (SS) (Figs. 
5 and 7) limits -900 ohms maximum 

external circuit loop with 10,000 ohms 
minimum line insulation resistance and 
60,000 ohms minimum trunk insulation re
sistance. 

2.04 Supervisory relays (PS) (SS) (Figs. 
8 and 9) limits -1500 ohms maximum 

external circuit loop combined subscriber 
and trunk loop with 10,000 ohms minimum 
insulation resistance combined subscriber 
and trunk loop. 

2.05 Super,risory relays (PS) and (SS) 
(Figs. 14 and 15) limits -2250 ohms 

maximum external circuit loop, minimum in
sulation resistance 10,000 ohms and earth 
potential ± 2ov. 

2.06 Sounder relay (SR) (Fig. 20) limits 
maximum external circuit loop 2250 

ohms, minimum insulation resistance 10,000 
ohms and earth potential ± 20V. 

2.07 Sounder relay (BR) (L wiring) (Fig. 
19) -2220 ohms maximum external cir

cuit loop with 10,000 ohms minimum line 
insulation resistance and 60,000 ohms mini
mum trunk insulation resistance. 
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2.08 Buzze r relay (BR) (M wi ring) (Fig. 
19) B222 relay � 2100 ohms maximum 

external ci rcuit lo op with 10 ,000 ohm s min
imum line in sulation re si stance and 60,000 
ohm s minimum trunk in sulation resi stance. 

2.09 Sounde r relay ( BR) (N wiring) (Fig. 
19) - 1500 ohm s ma.ximum external cir

cuit lo op combined sub scriber and trunk 
loop with 10, 000 ohm s minimum line in sula
tion re si stance combined sub scriber and 
trunk loop. 

2.10 Buzze r relay ( BR) (M wiring) (Fig. 
19) F.1722 - 750 ohm s maximum exte rnal 

combined sub scribe r and t runk loop with 
10, 000 ohms  minimum in sulation re si stance 
combined sub scri ber and trunk. 

3. FUNCT IONS. 

3.01 This ci rcuit will make te sts a s  
follows: 

3.02 Te sts may be made over either the 
prima ry or secondary test cords. The 

prima ry and secondary te st cords may be 
used simultaneously if desired. 

3.03 A panel or cro ssbar test switch train 
with an associated test trunk sender 

can be dialed from either the primary or 
secondary te st cord. 

3.04 The te st feature s associated with 
ei ther primary or secondary test 

cords may be used with the other co rd. 

3.05 The tip and ring of either or both 
te st co rds may be reve rsed. 

3.06 Provi sion is made for talking over 
e ithe r prim2ry or secondary cords 

by mean s of the po sition telephone circuit. 

3.07 The ci rcuit i s  arranged optionally to 
supply either 48-or 24-volt battery 

thru a repeating coil on eithe r the primary 
or secondary te st cord. 

3.08 When battery is furni she d, regular 
"A" cord supervi sion is provided, on 

both primary and secondary cords. -

3.0 9 Provi sion i s  made for monitoring on 
both primary and secondary cords. 

3.10 Tran smi ssion te sts may be made over 
the primary cord. 

3.11 Voltmete r and milliammeter te sts may 
be applied to the primary cord, the 

mete r being connected to tip or ring a s  
re qui red. Tests may be made for the follow
ing. 
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3 . 111 Grounds.· 

3.112 Short circuits. 

3.113 Continuity. 

3.114 Cros se s  with line s carrying current. 

3.115 Cros se s  with other lines. 

3.116 B'alli stic capacity test. 

3.1 2  The sleeve circuit of the te st cord 
may be opened and the operation of 

sub sc ribers line and cutoff relays checked 
and other te sts ma de. This can be done 
with manual te sting o r  thru the test switch 
train. 

3.13 The howler may be applied ove r the 
secondary cord. 

J.131 Should the receive r be replaced on 
the switchhook while the howler i s  

being applie d, the ci rcuit is a rranged to 
immediately cut off the howler f rom the 
cord, and given an indication by lamp that 
the receiver ha s been replaced. 

3.14 Ringing current may be applied to 
eithe r te st cord for direct or party 

line ringing a s  de sire d, by mean s of the 
associated ringing ci rcui t. 

3. 15 To assist in locating and checking 
cable c onductors the secondary cord 

is arranged to connect a sounder to e ither 
tip o� ring cf the cord as desired, and 
at the same time superimpose trouble tone 
on the ci rcuit. 

3.151 To permit the use of the sounder and 
tone without tying up the secondary 

·te st co rd, a separate sounde r  cor d  i s  pro
vided. 

3. 16 Te sts may al so be made in connec
tion with t�e following supplementary 

te st circuits. 

3.161 Wheatstone Bridge. 

J.162 Line in sulation breakdown te st. 

3.163 Coin control te st. 

3.164 Coin p repayment line relay test. 

J.165 Sub set relay test. 

3.166 50-A dial test . 

3.167 51-type dial test. 
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3.17 When te stin g th ru toll switchboard s 
the proper sleeve resistance can be 

cut in the ci rcuit by the ope ration of keys 
·in th� s ci rcuit. 

J.lg Arranged to test subsc ribe r lines 
u sing tube type subsets. 

3.19 Thi s ci rcuit can be u sed for making 
the above tests in a c rossbar office 

except that of paragraph 3. 12. Tests may 
be made in crossbar offices for party and 
terminal hunting line condition s when the 
connecting trunk i s  a rranged for such te�t. 

3.20 The optional u se of a (DO) key i s  
p rovided. When thi s key is normal, 

the tran smission te st, line relay test, 
coin line relay test and coin magnet te st 
a re arranged fo r testing of fices in the 
same buildin g a s  the desk. When the key 
i s  operated these tests are modified to 
compensa te for the trunk loop to another 
building. 

3. 21 When associated with a cros sba r 
office, a feature i s  provided for 

dialing thru sub scribe r line circuit s by 
the ·opera tion of the ( DSL) key. For this 
featu re the connection must be set up thru 
an MDF test trunk . 

3 .2 2  Extra numbe rs not in the regular 
subsc ribe r number se rie s in a c ro ss

ba r office may be reached over the p rimary 
o r  seconda ry te st co rd ove r a tes t trunk 
as sociated either with a '�B" board or dial 
pulse te rminating sende r. 

3.23 Testing dial speeds u sing the volt
milliammete r of this circuit in con

nection with the secondary cord. 

3. 24 When Fig. 28 i s  p rovided. 

3. 24 1  Key (ELVM) operated, connects the 
meter to the Electronic Voltmeter 

Test Ci rcuit for investigating high leak 
condi tions disclosed by rapid line in sula
tion te sting. 

3.242 Key (MET VM) operated p rovide s non-
g rounded test battery for measuring 

insulation re sistance of a pai r from tip to 
ring excluding the resistance f rom eithe r 
side to ground. 

3.243 Key (SC) operated, short ci rcuits the 
tip and ring for �easuring the insu

lation resistance of the pai r to ground ex
cluding the resistance between tip and ring. 

3.244 Key (AC) ope rated, connects the meter 
through a rectifier ci rcuit for de

tecting the presence of alternating currents 
on the line under te st. 

3. 245 Key (60 volt) , provide s a 60-volt, 
50,000-ohm scale range on the meter. 

3.246 Key ( FE.MF) operated, replace s the 
test batte ry with ground to test 

fo reign DC potent ials on the line unde r 
test . 

3.25 When "CX" option i s  p rovided, an MF 
key pul sing c ircuit can be associated 

with e ithe r the p rim'3.ry or secondary te st 
by ope rating the cor responding (KP) key in 
the connecting circuit. 

3. 26 When "CZ," "DB," and "DC" option s are 
provided, the manipulation of the 

(IN) and (3WO) keys pe rmit the IN o r  OUT 
side s of a line to be selected for test 
over a sin gle jack type MDF test trunk. 

4. CONNECTING CIRCUITS 

4.01 Primary and Seconda ry Te st Cord 
Ci rcuit. 

4.0 2 Cord s, Plug s and Sleeve Rele.ys on 
ES-11446-01. 

4.03 Sender and Recording Keys, 
ES- 239385. 

4.04 Telephone and Dial Circuit, 
ES-20634-01. 

4.05 Te st Line and Te st Trunk. 

4.06 Outgoing for u se with Test Trunks 
of �o. 14 De sk Type, ES-20635-01. 

4.07 To M . D . F. and I . D . F. for Inte rrupted 
Trouble, ES-20163-01, ES-239767. 

4.08 From District or Office Multiple or 
Cro s sbar Office Seconda ry. 

4.09 From Local Office, ES-20176-01, 
ES-13 284-01. . 

4.10 Outgoing f rom Distant Office, 
ES-96187-01, ES-13284-01. 

4. 11 Test Selector Associated Test Trunk 
Sende r, S D- 21642-01. 

4.1 2  Incoming Trunk Ci rcuit f rom "B" 
Switchboard C ro ssba r Office, 

SD-254.36-01. 

4.13 Incoming Selector Dial Pulse Full 
Selector C ro s sbar Office, 

SD-2543 2-01. 

4.14 To Outgoing Te st Board, SD-21615-01. 

Page 3 
Prin ted:in U.S.A. 

) 

u 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



CD-2056)-01 - JSSUE 11-D 

4.15 To M .D .F .  Regula� (three jack type), 
ES-25 9944 and ES-96140-01. 

4.16 To DSA and Toll Switchboard, 
ES-359335. 

4.17 To Manual Switchboard, ES-239411. 

4.18 To Toll Switchboard, ES-20249-01. 

4.19 To Trouble De sk, ES-239410 . 

4.20 To MDF Regular, ( single jack type) , 
ES-20 747-01. 

4.21 Supplementary Test Features. 

4 .22 Wheatstone Bridge Circuit, 
ES-359363. 

4.23 Line In sulation Breakdown Test, 
ES-3593 73 • 

4.24 Coin Control Test Circuit, .......-
ES-)5 9373. 

4.25 Coin Prepayment Line Relay Te st Ckt., 
ES-35 93 73. 

4.26 Subset Relaf' Test Circuit, � 
ES-3593 73 • 

4.2 7 ·50A Dial Test Circuit, E�-239691. 

4.28 61-Type Dial Te st Key Circuit, 
SD-20153-01. 

4.29 Secondary Ringing Circuits 
ES-23 9441, ES-239442, 

ES-239446 , ES-239651. 

4.30 PBX Dial Circuit, Ohio Bell Dwg. 
4C-1327. 

4.31 Dial Testing Circuit, SD-96335-01. 

4.32 Misc. Ckt. for Mi sc. Interrupter 
Frame, SD-21666-01, SD-21667-01. 

4.33 Interrupter Frame Circuit, 
SD-25062-01. 

4.34 Electronic Voltmeter Te st Ckt., 
SD- 95596-01. 

4.35 MF Keyset Circuit - SD-95570-01. 

DESCRIPT ION OF OPER ATION 

5. APP ARATUS FUNCTIONS 

5.1 For Primary Test Circuit 

5.101 Primary (REV) key rever ses the tip 
and ring of the primary te st cord, 

affecting all primary feature s but the 
primary ringing circuit . Thi s key al so 
signals an incoming te st trunk in a cro ss 
bar office to connect to extra number s not 
in the sub scriber number serie s. 

5.102 Primary (G) key connect s ground to 
the tip of the primary cord. 

5.103 Primary (M) key di sconnects the tip 
and ring of the te st cord from all 

ground and battery connection s and connects 
the monitoring coil of the telephone circuit 
acro ss the tip and ring of the primary test 
cord. 

5.104 The primary (Dial) key a s sociate s the 
dial in the telephone circuit with 

the primary te st cord. 

5.105 Primary (T) key connects the telephone 
circuit t_o the primary te st cord. 

5.106 (R
.
CCI) key connects talking battery 

thru a repeat coil to the primary 
te st circuit. The milliammeter and 
rheo stat which is  nonr.ally shunted by the 
(RHE) key are connected in serie s with. the 
battery to the ring of the cord. 

5.107 (TMT) key when operated with the 
(RCCI) key connects the telephone 

circuit to the primary cord thru an art-ifi
cial line for transmi s sion test. 

5.108 (3WO} key open s the sleeve of the 
primary cord and connects ground thru 

100 ohm s to the sleeve relay in the primary 
test cord circuit. 

5.109 (3WT) key opens the sleeve circui t ,  
connecting ground thru the 100 ohm 

resi stance to the sleeve relay a s  does the 
(3WO) key, and in addition connecting the 
sleeve of the test cord to the voltmeter 
for test purposes .  

5.110 (VM- REV) key rever ses the connection s 
to the voltmeter when making foreign 

potential te st s . 

5.111 (FEMF) di sconnect s  the te st battery 
and connects ground in its place to· 

make te sts for foreign potentials .  
5.112 (20,000 ohms) key Fig. 2 7  disconnects 

the lOOV te st battery and connects in 
its place the 20V te st battery. The con
nection to the 100,000 ohms winding of the 
meter i s  also changed to the 20,000 ohm s 
winding. 
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5.113 (1000 ohms) Fig. 27 disconnects 
the lOOV test and connects in 

its place the 20V test battery. The con
nection to the 100,000 ohms winding of the 
meter is also changed to the 100 ohms 
winding. 

5.114 (RHE) key opens the shunt around the 
rheostat. 

(PRI) (PRI) 
5.115 The (TOLL) and (TOLI.) keys are 

(1&2 ) ( 3 ) 
used for testing thru toll switch

boards. 

5.116 (X) key reverses the-primary and 
secondary test cords with regard to 

the tests associated with each so that the 
primary tests may be made over the second
ary cord and vice versa. 

5.117 (H) key connects the howler to the 
secondary test cord. 

5.118 · (ELVM) key Fig. 28 connects the meter 
to the Electronic Voltmeter Test Cir

cuit for measuring high resistance leaks. 

5.119 ��T l �ey Fig. 28 provides for 
testing with non-grounded test 

battery. 

5.120 (SC) key Fig. 28 short circuits the 
tip and ring of the test circuit. 

5.121 (AC) key Fig. 28 connects the meter 
a rectifier for measuring AC 

potentials scale. 

5.122 (60V) key Fig. 28 provides a 
ohm, 24-volt meter with 

test battery or with key operated, 
provides for measuring AC potentials up to 
oO volts at full scale deflection. 

5.123 (24V) key Fig. 28 provides a 
ohm, 24-volt meter range with 

test battery or, with key (AC) operated, 
orovides for measuring AC potentials up to 
24 volts at full scale deflection. 

5.124 (24MA) key Fig. 2g provides a 1000-
ohm, 24-volt meter range with 20-volt 

test battery and provides full scale deflec
tion at 24 milliamperes. 

5.125 The primary (IN) key disconnects the 
sleeve of the primary cord from the 

sleeve relay and substitutes positive coin 
control battery. 

5.2 For Secondary Test Circuit 

5.201 Secondary (REV) key reverses the tip 
and ring of the secondary test cord, 

affecting all secondary test features ex
cept the secondary ringing and howler cir
cuits. This key also signals an incoming 
test trunk in a crossbar office to connect 
to extra numbers not in the subscriber 
number series. 

5.202 The secondary (DIAL) key associates 
the dial in the telephone circuit 

with the secondary test cord. 

5.203 (Dial Test) key connects the 50-A 
dial test circuit when specified, to 

the secondary test cord. 

5.204 Secondary (G) key connects ground to 
the tip of the secondary test cord. 

5.205 Secondary (M) key disconnects the tip 
and ring of the secondary cord from 

ground an� battery thru the repeating coil 
and connects the monitoring coil of the 
telephone circuit instead. Where "AS" wir
ing is used the sleeve circuit is opened 
and ground thru 100 ohms connected to the 
sleeve relay in secondary test cord circuit. 

5.206 Secondary (T) key connects the tip 
and ring of the secondary test cord 

to the telephone circuit. 

5.207 (S) key disconnects battery and 
ground thru the repeating coil from 

the tip and ring of the secondary test co·rd 
and connects instead, direct ground to the 
tip and battery with tone superimposed to 
the ring, thru a relay, which when operated 
causes the sounder or buzzer to operate. 

5.208 (SEC ) (SEC ) 
The (TOLL) and (TOLL) keys are 

(1&2 ) ( 3 ) 
used for testing thru toll switch

boards. 

5.209 (PRI) and (SEC) lamps are lighted 
when the sleeve relays of the primary 

and secondary cord, respectively, operate, 
indicating that the tip and ring has been 
connected thru from the cord to the test 
circuit. The operation of either supervi
sory relay extinguishes its corresponding 
lamp giving regular "A " cord supervision. 

5.210 The volt-milliammeter Fig. 27 is pro-
vided with four windings, one of 

reading to 120 volts, one of 
reading to 24 volts and one of 

reading to 24 volts and a low 
resistance winding reading to 480 milliam
peres. 
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5.211 The volt-milliammeter Fig. 28 ie 
provided with four windings, one of 

reading to 120 volts, one of 
reading to 24 volts, one 800 

. ohms with a galvanometsr scale and a low 
resistance winding reading to 480 milliam
peres. 

5.212 The interrupter (H) is used to step 
the 200-type selector (H). 

5.213 The 200-type selector (H) is used to 
cut in sections of the 49A repeat 

coil for the howler. 

5.214 The sounder is used to give an aud
ible indication of intennittent 

trouble, such as ground or crosses. 

5.215 The sounder cord is used for connec
ting the sounder or buzzer to a line 

without tying up the secondary test cord. 

5.216 (RCCO) key disconnects the repeating 
coil and secondary test supervisory 

relay equipment from the secondary test 
circuit. 

5.217 The (-STA) or ( +STA) key connects 
negative or positive battery thru 

the meter to a line under test that is 
equipped with tube ty pe subsets. 

5.21! The (3WO) key of the secondary test 
circuit opens the sleeve of the cord. 

5.219 The {DO) key is used to coapensate 
certain tests for the trunk loo� 

when testing distant offices. 

5.220 The (DSL) key is used when it ia de
sired to dial on a subscriber's line. 

5.221 The (Set 18 - Set 10) & (Dial test) 
keys are used in connection with 

volt-milliammeter dial speed testing. 

5.222 The secondary (IN) key disconnects 
the sleeve of the secondary cord from 

the sleeve, relay and substitutes positive 
coin C"Qntrol b�ttery. 

. .... .. 

6. TALKING - PRIMARY AND SECONDA...�Y TEST 
CORDS 

The telephone set ie normally dis
connected from the testing circuit. The 
operation or the (T} �ey connects the tele
phone circuit to the test circuit. To talk 
to a subscriber, the (T) 
key and the coil keI (K:CI) 
the operation of which connects talk ng 

to the subscriber's telephone set. 
To over a subscriber's line connected 
to the secondary testing circuit the sec
ondary {T) key should be operated. In both 
cases, regular "A" cord superriaim:la obtained. 

Pa.�e 6 

When used with "13" board trunks in a 
crossbar office and connection is required 
to extra numbers, not in the regular sub
scriber number series in the office, the 
(REV) key should be operated reversing the 
battery and ground connections to the tip 
and ring of the test cord. The plug of the 
test cord ie then inserted in the jack of 
an idle test trunk. In a crossbar office 
incoming trunk circuit, if (REV) key is 
operated, a polarized relay will operate 
to signal the marker that the called number 
is in the extra number series. A talting 
connection is then established on a 
straightforward trunking basis and the 
number is ordered After the number ia 
ordered up the key, if operated, may 
be restored. During selection, continuous 
dial tone is audible to the test man. This 
tone changes to interrupted tone in case an 
overflow condition is encountered. When 
selections are completed tone is discon
nected indicating that the connection -to the 
subscriber's line is completed. 

?. TESTS FOR GROUND - PRIMARY TEST CIRCUIT 

To test for a ground on the ring side 
with the voltmeter scale of the voltmilliam
meter, no keys need be operated since a 100-
volt testing battery is connected to the 
ring side in series with the 100,000-ohm 
winding of the voltmilliammeter. The volt
milliammeter should show no deflection or 
at moat a very small one it the line is 
clear except in the case of a grounded line 
or party line where the receiver was left 
off the hook. If a ground is indicated the 
resistance to ground may be determined as 
explained under "Test of Short-Circuit." 
If the deflection is in excess of 100 volts 
it indicates that the ring side of the line 
ia croesed with the central office battery. 
To test on the tip side, operate the pri
mary (REV) key. To measure a high resist
ance ground a 100-volt testing battery ia 
used. On account of the high resistance of 
the 100-volt winding ot the volt-milliam
meter the needle \till be deflected a 
greater distance than would be the case if 
the 20-volt testing battery were used, 
thereby giving a larger deflection and a 
more accurate reading. For measuring emall 
resistances, the 20-volt battery should be 
used. To test with the milliammeter ecale 
of the voltmilliammeter operate the (RCCI) 
key. If the line is clear no deflection 
will occur. To test on the tip side, oper
ate the primary {REV) key in addition to 
the (RCCI) key. 
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8. T ESTS FOR GROUND - S ECONDARY TEST 
CIRCUIT 

When it is desired to use the sounder 
for making a test, all keys a re in their 
normal po sition except the (S) key. The 
(S) key operated, will connect the (BR) 
relay of F ig. 19 or the (SR) relay of F ig. 
20 to the r ing s ide of the l ine and with 
super imposed tone and it will be operated 
if there is a g round on that side, or a 
short-circuit on the l ine. The operation 
of the relay in turn o perates the soupder. 
If M: �dring in Fig. 19 or if F ig. 20 is 
u sed, the operation of the (BR) or (SR) 
r �lay OJ'.l'rates a buzzer if (BG) key is 
normal. With the (BG) key operated, the 
buzzer is again sounded, upon the release 
of the (BR) or (SR) relar. 

9. TEST FOR SHORT-CIRCUITS 

Tests for cros sed lines are made by 
operating the ground key (G}. If the line 
is c rossed the voltmeter needle shows a 
deflection which is unchanged when the (REV) 
key is operated. The smaller the res ist
ance of the short-c�rcu it in the line , the 
greater is the defl ection. In all cases, 
the external resistance of any given rea d
ing may be determined by calculating the 
resistance that would give a drop in po
tential equal to the testing voltage m inus 
the reading obtained. For measuring lower 
res istance the lower scale and lower volt
ages are used. To test with the � illiam
meter, operate the (RCCI) and primary (G) 
keys. The deflection of the milliammeter 
results if the l ine is crossed. The m il
m iammeter needle returns to zero when the 
primary (G) key is restored to nonnal. 

10. CONTINUITY TEST - PRDURY TEST CIRCUIT 

Continuity tests are made in the 
same manner as "Tests for short-circuit s .!' 
On lines equipped with standard common 
battery substation sets which have a con
denser in series with the ringer , no de
flection occurs unless the receiver is 
removed from the. switchhook at the sub
station , or the line is crossed. If it is  
not conven ient to have the receiver removed 
a fairly satisfactory test of continuity 
can

.
be made by operating the (REV} key 

several times. Th is results in momentary 
deflections of the voltmeter needle, due 
to the discharge of the station conden se r , 
if the line is continuous. A test for con 
t inu ity should always b e  preceded by a 
"Test for Grounds.!' 

11. T EST FOR C ROSSES WITH LINES CARRYING 
CURRENT - PRIMARY TEST CIRCUIT 

To test a line for foreign battery, 
the battery cut-off key (FEMF) 1s operated. 
This connects the voltmeter to the ring 
side of the test circuit in series w ith 
ground. If the externa l potential causes 
a negative reading of the voltmeter, the 
(VM-REV) key is then operated thereby re
versing the connection w ith 
respect to the line. test the t ip s ide 
of the line, the pr imary ( REV) key is 
operated. 

12. T EST FOR CROSSES WITH OTHE R  LINES -
P RIMARY AND SECONDARY TEST CIRCUITS 
IN CONJUNCTION WITH EACH OTH E R  

To test for a c ros s between two lines,. 
one of them i s  connected to the p rimary 
testing c ircuit and the other to the second
ary testing c ircuit. The tip of the secorrl
ary testin g circuit is connected to 
by the operati on of the seconda ry key. 
The ring may be connected to g round by the 
operation of the secondary (REV) key .  The 
line connected to the pr imary te�t ing cir
cu it is tested for ground a s  descr ibed 
under "Te st for Grounds '' . 

13. BALLISTIC CAPACITY TESTS - PR�ARY 
T EST CIRCUIT 

These tests are made to determ ine 
approximately the value of the capac ity 
of the line locating an open or the capa
city of the attached condensers. The 
c ircuit is arranged for a grounded capacity 
test only , unless the Wheatstone br idge 
c ircuit is e quipped , in wh ich case, tests 
for mutual capac ity are made by operating 
the Wheatstone bridge key, which disconnects 
ground from the testing battery. To test 
a line for grounded capacity , the (G) key 
is operated; after the needle comes 
to rest, the key is operated end re
leased several times. Th is causes a de
flection proportional to the c ap acity on 
the r ing , when the reversing key returns to 
normal and proportional to the capac ity on 
the tip when the (REV} key is operated. If 
an extension bell is connected in series 
with a separate condenser and bridged across 
the l ine , the deflection will be increased. 
If the extension bell is connected in series 
with the ringer of the subscriber's main 
set, a slight reduction in the deflection 
of the needle results. Grounded lines or 
'grounded bells give about 1/2 the deflec
tion of bridged bell on a metallic line. 

Page 7 
Pr inted in U.S.A. 

) 

volt!1leterTo 

then, 
(REVJ 

ground 
(G) 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



CD-20563-01 - ISSUE 11-D 

14. TRANSMISSION TEST - PRIMARY TEST 
CIRCUIT 

These tests are made for testing the 
degree of transmission on the line. The 
operation of transmission test key (TMT) 
and the (RCCI) key connects the line to the 
telephone circuit through an artificial 
line. The rheostat key is then operated 
and current through the transmitter varied 
by adjusting the rheostat. If Fig. 17 and 
the (DO) key is furnished, its .operation 
reduces the size of the transmission pad in 
the test circuit. 

15. APPLICATION OF HOWLER-SECON DARY TEST 
CIRCUIT 

If there is a receiver off the switch
hook on a line to which the secondary test 
circuit is connected, the (SS) and (H) re
lays will be operated, preventing the 
secondary supervisory lamp from lighting. 
The (Hl) relay is operated through the "D" 
brush (SR) arc of the (H) selector, and is 
locked its front contact under con
trol of the key. The (Hl) relay oper
ated, also connects the howler and hight.one 
terminals to the primary winding of the 49A 
repeat coil inducing howler tone through 
the winding of the 49A repeat coil and con
necting this to t�e secondary test circuit 

coil. The ste
.
pping magnet STEP 

is moved from its normal position to · 
terminal 1 by an interrupted ground from 
the H interrupter under control of the 
(SR2) relay. The selector steps through 
its first revolution in the same manner as 
it was stepped to terminal 1. As the 
selector steps from terminal 1 to terminal 
10 , the number of turns connected to the 
secondary winding of the 49A repeat coil is · 

increased with each step causing a graduated 
tone from a minimum to a maximum to be sent 
out. This graduated tone is again repeated 
from terminals 12'to 21. When terminal 21 
of the (SR) arc is reached on its first 
revolution, ground from the D brush (SR) 
arc operates the (SR) relay and when the 
selector steps to terminal 22 the (SRl) 
relay is operated. The selector proceeds 
through its second cycle of operation in 
the same manner as the first until it 
reaches terminal 21 for the second 
when the (SR2) relay is operated. The 
�elay operated, opens the interrupter grdund 
and prevents the selector from proceeding 
with the third revolution. Should the sub
scriber replace the receiver on the �tch
hook wl.ile the howler tone is being applied 
the (H) relay will release causing th� su
pervisory lamp to light. The release of 
the (H) relay operates the (H2) whidl 
removed the tone from the primary of 

repeating coil, thereby preventing the hCMler 
tone from being applied to the line should 
the subscriber remove the receiver before 
the selector has completed its second c ycle 
of operation. If Fig. 13 is used, relay 
(Hl) grounds the howler machine start lead. 

16 . TEST OF THIRD WIRE - OPERATION OF· 
CUT-OFF RELAYS (MAN. LINES). 

When this circuit is used to test 
manual lines, the (3 -WT) and the {3-WO,) 
keys and associated wiring are used. The 
operation of the ( 3-WT) key connects the 
sleeve wire to the ring side of the test 
circuit at such a point that the talking 
and monitoring key may be connected across 
the tip and ring side of the test circuit 
while the testing.combination is connected 
in series with the third wire. The usual · 
test for "shorts", "crosses", etc., can be 
made as described above. To test the oper
ation of the cut-off relay operate the 
(RCCI) key, the primary (T J key, the (3-WT) 
key and the rheostat shunt key. The rheos't& 
is then adjusted till the volt-rnilliarnmeter 
indicates that the cut-off· relay receives 
its minimum operating current. The (3-WO) 
key is then operated. This allows the cut
off relay to release. If the A operator 
answers, she can be told to pay no·attention 
to the signal. Next, the third wire open 
key is restored. A click should be heard 
in the receiver if the cut-off relay is 
properly adjusted. If no click is heard, 
the relay needs adjustment. See paragraph 
32 for party and terminal hunting indi·ca
tions, when usipg primary (JWO) key. If the 
(JWT) key is furnished and Fig. 2l·is used 
the operation of the (JWT) key operates 
relay {WT). 

When "AT" option is furnished, the 
sleeve wire of secondary circuit i8 opened 
by the operation of the secondary (3WO) key 
and ground thru lQQ.ohms is connected to 
the sleeve relay. The secondary {3WO) key 
is provided when associated with a crossbar 
incoming trunk circuit arranged to indicate 
party and.terminal hunting line conditions. 

17. TEST OF SUBSCRIBER'S LINE CIRCUIT 
(USING #14 TYPE TEST TRUNK) - PRIMARY 
TEST CIRCUIT 

When a .connection ha·s been set up 
thru a Panel test switch train, to a sub
scriber's the line cut-off relay can 
be released. is accomplished by the 
operation of the (JWO) key which opens the 
sleeve toward the test selector causing the 
test switch train to function to release 
the line sleeve The {T) key is opeP 
ated before the key and bridges a 
retard coil across the tip and ring of the 
line if Fig. 16 is furnished or a retard 
coil and resistance pads if Fig. 21 is 
furnished. 
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Therefore , when the line cut-off r e
lay releases, this bridge will op erate th e 
line relay and dial tone should be heard 
at the tes t desk . The releas e of th e (T) 
k ey should caus e th e central office lin e 
finder or lin e switch to release . Th e re 
leas e of th e (3WO) k ey allows th e lin e 
cut-off· relay to reoperate . If a ( DO) key· 
i s  used part of th e line relay test is 
short circuited when th e ( DO) key is opera
t ed . 

S im ilar tests may b e  made on manual 
conn ect ions when a connection i s  set up 
through a test trunk of the type used with 
the #14 test d esk. However, for manual 
connections , th e operation of th e lin e 
relay is not ed through the action of the 
manual op erator instead of by dial ton e . 

lg. COIN LINE _RELAY TEST • ( FIG . 21) 

Thi s test i s  made as described in 
paragraph #17 except that th e (LRP) key is 
opera ted .  This k ey operated, connects a 
ground through r esistance s (AL) and (AM), 
or part thereof , through th e (LRI) r etard 
coil and through r esi stances (AP) and (AR), 
with "BM" wiring or the ( DO) key normal, 
or through resi stances (AN) and (AO) with 
"BL" wiring and the ( DO) key op erated, to 
th e tip side of the line. Th e ground als o 
pas se s  through---eith er resistanc.e s (AS) and 
( AT) or (AU) and (AV) to the ring side of 

the line. This ground simulates the d e
po sit of a coin at a pay station and test s 
the operation on a r elay in the central 
office equipment. 

The "AU" and "AV" leads shall be con
nected as required so that at minimum 
offic e voltage and maximum opposing earth 
potential, the current through any line 
relay test ed will not be less than its op
erate t est value an d will approximate the 
t est value of th e lin e relay with the m ost 
adverse circuit condition s .  

19. TESTING DIALS - SECONDARY TEST CIRCUIT 

19.l When us ed .with 51 type Dial T ester, 
"W" option & Fig. 23, the secondary 

test cord is connected to a dial te ster 
key circuit. When the keys in this key 
circuit are prop erly op erated, the test 
circuit is conn ected to th e 51 type dial 
test er. Thi s dial te st circuit is arranged 
for t esting e1ther 10 pul se or 20 pulse 
dials. 

19.2 When used with 50 type Dial T e ster, 
"V" option & Fig. 23, the (DIAL TEST) 

key i s  operated to connect the secondary 
te st cord to the 50 type dial tester . Thi s 
dial tester i s  arranged for te sting 10 
pul s e  dials only. 

19.3 T esting Dials - Using Figs. 24 & 25 
& CI option and Dial T esting Circuit 
( Voltm illiamm eter Dial T esting) 

Key (SET 10) is op erated when it i s  
des ired to test a low sp eed ( 10 PULSE) 
dial or k ey (SET 18) wh en it is desired to 
test high speed ( 20 PULSE) dials . Th e 
( RHE) k ey is also operated. The (SET 10) 

or (SET 18) key (a) operates th e (SW) r e
lay, ( b) conn ects ground to lead G of th e 
dial testing circuit . Th e (SET 18) k ey 
also connects l ead A of th e dial testing 
circuit through the ( Y) resistance to the 
E terminal of th e meter for a purpose to 
be described later. 

Groun d  on l ead G closes th e biasing 
winding of the pulsing r elay in th e dial 
testing circuit and also acts a s  an op erate 
ground for that circuit . Th e (SW) r elay 
operated , tran sf ers the tip and ring of the 
secondary cor d to th e dial testing c ircuit, 
operates r elay ( DT), and connects ground 
through a resistance o ver th e M l ead to the 
E terminal of the meter . The ( DT) r elay 
operated (a) . cau·ses th e ( DT) lamp at the 
hom e po sition to flasa arid th e ( DT) lamps 
at the other three positions in th e group 
to light s teadily a s  busy s ignal s, {b) con
nects battery through a r esistance over 
lead B thr9ugh the rheostat to th e E ter
minal of the me ter, (c) opens th e connection 
from +100 volts to th e A terminal of the 
m eter and {d) connects ground under control 
of the {DIAL TEST) key to lead C of the dial 
t esting circuit which now function s to 
close ground through a resistance over lead 
S through resistance s ( W) or (X) to the B 
terminal of the m eter . This provides the 
necessa ry potential for adjusting th e volt
milliammeter. The rheostat should be 
adjusted to give a reading of 10 for {10 
PULSE) dial s or 18 for ( 20 PULSE) d ial s on 
the 0- 24 scale of the meter. 

The ( DIAL TEST) key should then be 
operated. Thi s caus e s  dial_ ton e to be sent 
to the calling station as a signal to start 
dialing, set s  the dial testing circuit to 
rec eive pul ses and conn ects the output of 
the dial testing c ircuit across t erminals 
C and E of the meter. 

· 

During dialing direct is con
nected to l ead A. When the 18) key is 
used thi s ground through the (Y) r esistance 
i s  connected to the ·E terminal of th e meter 
which aids the dial testing circuit•to 
maintain the same potential at t he E t er
minal of the meter as was us ed during the 
setting of the meter. Wh en dialing take s 
place, the meter needle as sume s a new po 
sition about which it vibrate s momentarily 
and then falls off to a zero position . The 
position just prior t o  falling off , should 
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be observed since it corresponds to the dial 
speed in pulses per second as read on-the 
0-24 scale. 

A repeat test can be made by momen
tarily restoring the dial test key and. .. 
repeating the above procedure. The dial 

circuit is restored to normal by 
the (SET 10} or (SET 18), and 

(DIAL TEST} keys to normal. 

20. TEST OF COIN BOXES 

When a coin control test circuit is 
specified, two keys are provided, coin 
collect key {CC} and coin return key (OR). 
The (CC) key operated sends out a positive 
current for collecting the coins; the (CR) 
key operated sends out a negative current 
for returning the coins. (These keys are 
not shown on this circuit.) If the (DO) 
key is furnished, it will, when qperated, 
connect a series booster battery to com• 
pensate for trunk loop and earth potential. 

21. BREAKDOWN TEST - PRIMARY-TEST COID 

This test consists in connecting a 
200-volt source of potential to the line 
through the volt-milliammeter by operating 
the breakdown test key. This breakdown 
test is applied by means of a spring actu
ated revolving mechanism adapted to make 
and break circuits in a predetermined·se
quence or by a 200 type selector. The 200-
volt potential is connected to the line at 
the start through a high resistance to pre
vent bell tapping. This then cuts out of 
the circuit and finally when the 200-volt 
potential is disconnected, the line is COl)i• 
nected to ground through a high resistanc.e 
so that the' discharge in the line will not 
tap the subscriber's bell. 

During the test, the milliammeter 
reading should not exceed .020 amp. the cu� 
rent flow obtained on a 10,000 ohms leak. 
The spring �ey is arrange4 to apply the test 
to the tip of the· line. To make the break
down test on the ring side of the line, the 
(REV) key is operated together with the in
sulation breakdown test key. When the 200 
type'selector arrangement is us�d, the test 
is applied to both tip and ring. By the op. 
eration of the proper key, the test may be 
repeated on either tip or ring. (The breac
down test equipment is not shown on this 
circuit.) 

22. TESTINU OPERATION OF RELAY - FOUR
PARTY SUBSTATION SET 

In order to test four-party substation 
sets of the relay type, the (SSRT) key (p.ot . 
shown on this circuit) is operated, which 
.sends ringing current out on the lines by 
induction through a repeating coil, at the 
same time that the volt-milliammeter is con
nected to the line circuit so that from its 
deflection can be observed whether or 

not the ring-up relay in the substation set 
is properly operated. When making this 
test, it is preferable to have the 1000-ohm 
scale change -key also operated. 

23. ESTABLISHING A CONNECTION THRU A TEST 
SWITCH TRAIN WHICH OPERATES WITH A tt:stt 
SWITCHBOARD 

Wllen establishing a call to a sub
scriber's line in a panel or crossbar 
office where connections are made using the 
"B" switchboard, the (T) key associated 
with the (PRI) or (SEC) test cord is oper
ated and if the primary circuit is used the 
(RCCI) key is also operated. When connec

tion is required to extra numbers not in 
the regular subscriber number series in a 
crossbar office the (REV) key should be 
operated, reversing the battery and ground 
connections to the tip and ring of test 
cord.. The plug of the (PRI) or ·(SEC·) test 
cord is then inserted in the jack of an 
idle test trunk. 

In a .crossbar office incoming trunk 
circuit, if (REV) key is operated, a polar
ized relay will operate to signal the marimr 
that the called number is in the extra num
ber series. A talking connect�on is then. 
established on a straightforward trunk bards 
�d the number is ordered up. After the 
number is ordered up, the reverse key, if 
operated, may be restored. During selectiaD 
continuous dial tone is audible to the test 
man. This tone changes to interrupted tone 
in case an overflow condition is encoa.n
tered. When selections are completed tone 
is .disconnected indicating that the connec
tion to the subscriber's line is completed. 

Talking battery is supplied by this. 
circuit and -regular "A" cord supervision is 
given by the (PS) relay and (PR!) lamp.or 
by the (S) or (Sl), (SS) relay and (SEC) 
lamp, the lamp being lighted and the relay 
normal if the line is clear and the lamp 
being extinguished and the relay operated 
if the receiver is off the hook or if the 
line is crossed or if the ring side of the 
line is grounded. 

If the test trunk is arranged for 
"no test" operation, the (M) key should be 

-operated soon after the number is pas�ed, 
in o.rder to monitor on the line before 
testing. 

24. ESTABLISHING A CONNECTION THRU A TEST 
SWITCH TRAIN USING A DIAL PULSE rER
MINATING". SENDER (FIG. 2) 

When establishing a call to a sub
scriber's line in a panel or crossbar 
office thru a test train having an associ
ated dial pulse terminating sender, the 
(Dial) key of either the primary or second
ary test circuit is operated. The dial key 
operated, (a) cau

_
ses lamps 

to light Cb) ooerates the or 
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relay . The ( PD) or (SD) r elay operating 
closes a circuit for the operati on of the 
( NP) or ( NS) relay a nd connects positive 
battery to  the sleeve of the test cord cir
cuit. The (NP) or ( NS) relay operated , 
opens the circuit t o  the sleeve relay of 
the c ord for pur poses t o  be described below, 
and operates the ( PDl) or (SDl) relays. 
The ( P Dl) or (SDl) relay operated (a) grourrls 
the "F " lead to the tele ph one a nd dial cir
cuit causing it to cut thru to this circuit 
and ( b) cuts thru the ti p and ring from the 
test cor d  to the dial impulse c ontacts. 

When c onnection is required to  extra 
numbers , not in the regular subscriber 
number series in a cr ossbar of fice , the 
( REV) key sh ould be operated, this c onnects 

ground through operated c ontact of ( PDl) 
or (SDl) relay , thr ough ( DL) 1000-ohm re
sistance , over "X" lead through the tele
ph one circuit to the ring of the test cord . 

The plug of the test c ord is then 
i nserted in the jack associated with a test 
trunk and the conditi on of the test cor d  
( positive battery o n  the sleeve and a 
bridge across ti p and ring) causes the test 
trunk and the �elector in the panel or 
crossbar office to cut thru for dialing. 
rn a cr ossbar office i ncoming trunk circuit, 
if ( REV) key is operated , the 1000-ohm re
sistance ground, connected to the ring of 
the test cord, causes a relay to operate to 
signal the marker that the called number is 
in the extra number series. When a sender 
becomes c onnected to the test channel in 
use, a relay operates in the tele phone cir
cuit which c onnects battery to the "B" lead 
of this circuit, and extinguishes the cord 
{PR!) or (SEC) lamp as an indication that 
the circuit is ready to receive dial pulses. 
If the ( REV) key is operated , it may be re
leased at this point. 

Upon the com pletion .of dialing and 
when selecti ons have been completed the 
( PRI) or (SEC) lamp will light and remain 

lighted as long as the dial key is left 
operated. During the progress of com plet
ing a call , a progress tone is received 
and therefore sh ould the call fa il to pro
gress satisfactorily , a c ontinuous tone 
will be received1 as an indication of tr ou
ble. This t one is received after the dial 
key has been released. Also in the event 
an overfl ow or a busy line c ondition on 
calls that are not "no test" is encountered, 
an i nterrupted tone w ill be received as an 
ind ication, up on the release of the d ial 
key. Assuming the call progressed satis
fact orily ,. upon the release of the dial key, 
a talking c onnection is established, and 
regular "A" cord supervision is given by 
the (PRI) relay and (PRI) lamp or by the 
(SS) relay and (SEC) lamp, the lamp being 
lighted and the relay normal if the line is 
clear and the lamp being extinguished and 
the relay operated if the receiver is off 

the h ook or if the line is crossed or if 
the r ing side of the line is grounded . 

. If it is desired to monitor on the 
particular line before attempting to make 
any tests or talking connecti on the (M) 
key is operated before restoring the ( DIAL) 
key . The operation of this key in either 
the primary or secondary test circuit c on
nects a high im pedance monitoring circuit 
across the ti p and ring . The monitoring 
circuit will · not be closed however until 
the dial key is restored . If "AS" option 
is provided ,  the (M) key sh ould be operated 
a fter the ( DIAL) key is restored . 

When the dial key is released the 
lamp circuit is cl osed to its normal path 
and relay (PD) or (SD) is released. Relay 
(PD) or (SD) released removes the positive 
battery from the sleeve and opens the cir
cuit to  the ( NP) or ( NS) relay. The (NP) 
or ( NS) relay is slow to release and there
fore holds the (PDl) or (SDl) relay oper
ated for an interval thereby maintaining a 
bri dge across tip and ring . This inter val 
is required to permit certain sleeve relays 
in the test channel to release to prevent 
a premature disconnect . 

25. ES TABL ISHING A CONNECTION TO A CROSS· 
BAR OFFICE USING MF KEY PULSING 

When establishing a call to a sub
scriber 's line in a crossbar office thru 
a test tru nk associated with multifrequency 
key pulsing term inating equi pment, "CX" 
and "CY" options and the connections to the 
MF Keyset circuit are pr ovided. The MF 
Keyset circuit can be c onnected with either 
the primary or secondary test cords the 
manipulati on of the corresponding key 
in that circuit . 

In No . 1 Crossbar Offices connection 
may be made to a subscriber line in either 
the "regular" or "extra number "'series . 
Connecti on to a No . 1 Crossbar subscriber 
line in the extra number series requires 
the operation. of key ( REV) of the primary 
or secondary test circuit . For other types 
of calls the ( REV) key must be normal. Key 
(REV), operated, provides ground over lead 

"X" to operate at relay in the MF Keyset 
circuit to indicate to the terminating 
equipment that the call is to a line in the 
extra number series. 

W ith Key (REV) normal or operated, ae 
required , the plug of the primary or second
a ry  test cord is inserted in an idle test 
trunk and �he proper key (KP) in the MF Key
set circuit is operated. 
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Key (KP) operates a relay in th e MF 
Keyset c ircuit which transf ers th e tip and 
r ing of th e test· cord to th e MF K eyset 
circuit and transf ers th e sleeve of th e 
test cord to positive battery to operate a 
polar ized relay in the Test Trunk term inat
ing e quipment. 

The MF Keyset circuit funct ions , in 
con junction with the Test Trunk term inating 
e quipment in a Crossbar Office , to summon 
and attach a sender or register and MF re
ceiver � Lamp ( S )  of the MF Keyset is 
lighted when the term inatin g  e quipmen t  is 
prepared to rece ive numerical pulses. 

By the operation of numerical keys , 
corresponding to the number of the called 
subscriber l ine (including an off ice digit 
when re quired) , numer ical pulses are trans
mitted to the MF rece iver wh ich operates 
relays in the sender or register to control 
the selection of the called number . 

After numerical pulsing is completed , 
key (KP) is released. This disconnects the 
MF Keyset circuit from the "T " ,  "R" , and 
"S" leads of the ·primary or secondary test 
circuit and a connection is established to 
the called · subscr iber line. 

26. TESTIN G THROUGH TOLL SWIT CHBOARDS 

When testing through a toll board 
the (PRI TOLL 1 & 2) key , the (PRI TOLL 
3 )  key , the (SEC TOLL 1 & 2) key or the 
(SE C TOLL 3) key is operated depending on 
whether the pr imary or the secondary test 
cord is used , and whether the toll board 
is number 1 ,  2 or J. The key operated puts 
the proper resistance relay on the sleeve , 
which when operated , operates a relay in 
the test cord circuit to cut the leads 
through for testing. 

2 7. RINGING KEYS 

, This c ircuit is arranged to be used 
with a separate ringing circu it for connect.
ing ring ing current to the l ine under test . 

28. IN�E�CHANGING TEST CORDS 

�he key marked (X) is used to inter
change the primary and seconda ry test cords 
with respect to the primary and secondary 
testing circuits. When the key is in the 
normal. position, the primary test cor d is 
connected to the pr imary testing circu it 
and the seconda ry cord is connected to the 
seconda ry test circuit. The operation of 
the key makes it possible to apply all pri
ma ry and . secondary tests except the third 
wire test over the seconda ry cord , and all 
secondary tests except the howler test , over 
the pr imary cord . 
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29. SOUN DER 

A separate cor d for the sounder is 
provided in those cases where its use 
would tie up the secondary test c ircuit. 
The sounder is provided as an a ia in lo
cating and checking cable c ondu c tors both 
inside and outside the off ices . To help 
in locat ing a particular wire , the trouble 
tone is su per imposed upon the c ircuit . A 
buz zer and an additional key for testing 
between shorts or grounds may be obta ined 
in place of the sounder . 

J O .  MONITORING TESTS 

In or der to l isten in on the c ircuit , 
the primary ( M) key is operated , the oper
ation of wh ich frees the tip and r ing of 
the test circuit from all ground and ·bat
tery connections , and connects the tele
phone set in ser ies with mon itor ing co il 
acr o ss the test c ircuit . To mon itor for 
the secondary co rd circuit , the secondary 
( M) key is operated as described above for· 
the pr imary ( M }  key . When "AS " wiring is 
furn ished ,  the sleeve is opened by the ( M) 
key and ground th ru 100 ohms is supplied to 
hold 'the test cord sleeve relay. 

31 . CONTINU ITY TEST OF SUBS CRIBER LINES 
EQUI PPED WITH COLD C ATHODE TUBE 
SUBS CRIBER SETS 

Continuity tests of subscr iber l ines 
e quipped with cold cathode tubes are made 
by the o peration of {-STA} or (+ST A) key. 
The operation of these keys causes negative 
or positive battery .to be connected through 
the ohm-voltmeter shunted by the 
(ST) ohm resistance to the r ing , of 
the l ine . With {-STA) key o perated ,  the 
negative potential on the r ing of the line 
will cause the control gaps of the tub es 
connected to the ring to break down and the 
voltmeter needle to deflect sl ightly . If 
there is a negative stat ion on - the r ing 
there will be a flow of current through the 
r inger and conse quently the deflection of 
the voltmeter needle will be greater than 
would be the case with no negative station 
connected to the r ing. S imilar conditions 
apply if the (+STA) key is operated in 
check ing for positive station �. Connectftns 
on the ti p of the line are checked by oper
atin g  (REV) key as well as (-ST A) or (+STA) 
key . The (-STA) key operates (STA) relay 
and the comb ined c·ontacts of the key and 
relay perform the switch ing functions · de
scribed above as well as opening a number 
of circuit paths to saf eguard the c ircuit 
opera tion . 

Where ( -STA} and (+STA) key is pr o
vided the voltage of the negat ive and pos
itive station test batteries may be 
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checked by the ope ration of ( -STA) or 
( +STA) key and then the ( VM-REV) key . 

3 2. TEST TO IN DIC ATE C ROSSBAR OFFICE 
P ARTY AND TERMIN AL HUNTING LINE 
CON DITIONS - P RIMARY TEST CIRCU IT 

When a connection i s  e stablished to 
a subscriber line c i rcu it thru a cro s sbar 
of fice incom ing t runk c i rcuit te sts to in
dicate the party and t erm inal hunting line 
condition s  may be made a s  follow s. 

Ope rate the prima ry te st circu it 
( 3WO) key , th is open s the sleeve lead of 

the t runk circu it ,  cau s ing the cros sbar 
off ice incom ing trunk circu it to switch the 
t ip and ring of the from the line to 
the follow ing condition s which 
are dependent upon the party and term inal 
punting l ine cond ition s :  

' ( 1) ·Ind ividual line , ring party or last 
l ine of a te rm inal hunting group ,  the 

r ing lead w ill be connected to 48 volt 
battery thru 300 ohm s .  

( 2) Fir st or inte rmed iate line of a ter
.. m in al hunting group ,  the r ing lead 

will be connected to g round . 

( 3 ) T ip party , the tip lead will be con
nected to 48 volt battery thru 300 

ohms . 

In add ition , if a connection has been 
com pleted thru the "no-test" tra in , h igh 
tone is• connected to the s ide of the trunk 
wh ich i s  not connected to battery or g rourd. 

The se cond it ion s can be ident if ied by 
mean s of voltmeter read ings , operating the 
( REV) key when ne ce ssary to te st the tip . 

To check for the "no -te st" tone ind ication 
(M)  or (T) key should be operated . 

33. DIALING ON CROSSBAR SUBSCRIBER LINE 
( FIGS . 18 & 21) • P RIMARY TEST CIRCUIT 

In a cro s sbar office , since the cut
off relay relea se fe ature is not provided , 
the l ine relay te st s can be made only by 
establ ishing a connection thru a main frame 
te st trunk and primary te st cord. After 
the connection has been set up the te st 
man may d i al on thi s  line a fter o perating 
the (T) key , (3WO) key and (DSL) key. The 
operat ion of the ( DSL) key open s the t ip 
and r ing to the telephone c i rcuit and con
nect s them thru to the d ial. The o peration 
of the (DSL) key also op erate s f irst the 
(DL) relay and then the (DLl) relay . The 
(DL) relay close s a bridge acro ss the talk
ing t runk s and g round s lead 9 wh ich ground s 
the "S" lead of the talk ing trunk s , to hold 
any t alk ing connect ion s  that may be up at 
the time . The (DLl) relay connect s the 
br idge formed by the l ine relay test re 
sistance s thru the contacts of the d ial and 

provide s a path fo r short circu iting the 
( TW) ret ard coil when the d ial is moved off 
normal. The lin e  relay test re sistance i s  
in th e dialing circuit . 

If a tip party mes sage rate cond ition 
is to be simulat ed , the (LRP) key of Fig. 1 
i s  ope rated in advance of the other key s .  

when th re e jack type MDF te st trunk s 
are used , the test cord plug should be in
serted in the (LIST) jack if it is desired 
to leave the line conductors connected , or 
in the (SWBD) j ack if it is desired to d i s
connect the line conduct ors. When single 
jack type MDF te st trunk s a re u s ed the l ine 
conducto rs will remain connected wh ile the 
(3wo) key is operat ed . When the (3WO) key 
is released , the line conductor s will be 
d isconnected . (See par agraph 35) 

34 . TEST BATT ERY AND VOLT-MILLI AMMETER 
FIGS . 28 , A ,  B ,  & C 

The te st ing fac il itie s con sist of 
a 100-volt dry batte ry poled opposite to 
that of the central of fice battery and 
havin g  a 60-volt tap and a KS-13 724 meter • 

Key 60 volt s connect s 30 ,000 ohm s in series 
w ith term inal "B " of meter to provide the 
50 ,000 ohm meter feature . In th i s  case 
the scale read ing ( 0-120) is d ivided in 
half since a 60 volt scale i s  provided. 
The KS-13724 met er scale i s  a s  follows : 

Scale 

0-120V 
0-24V 
Galv 
0-480MA 

Full Scale 
Cur rent 

l .2· MA 
1 . 2  MA 
1 . 2 MA 
480 MA 

Approximate 
Mete r Re sist ance 

100,000 ohm s 
20 ,000 ohm s 

BOO ohm s 
4 ohm s 

The h igh testing voltage makes it unneces
sary in the course of rout ine te sting for 
the test man to be much concerned about 
earth potential when mak ing mea su rement s 
for in sulation resistance , a s  the error 
introduced in reading of the volt-m illiam
mete r i s  comparatively small. Re sistance 
measu rement s when made by a voltmeter are 
most accu rate when external resistance i s  
e qual to the resistance of the voltmeter . 
Under these condition s measurement s accu
rate to w ithin one or two per cent may be 
made. The m illiammeter i s  be st adapted 
for measuring resistance under 500 ohms, 
with thi s  volt-m illiammeter resistance 
from a few ohm s to approximately 500 ,000 
ohm s can be mea sured with a fair degree of 
accuracy. The m illiammeter scale is useful 
for detecting rece iver s off- hook , lines 
plugged up at a PBX and wet subscriber ' s  . 
set cord s .  The 1000 ohm scale may be used 
for detect ing short c ircuited conden ser a 
and sticky relay s in sub�cribe r ' s  set s .  
The 20 ,000-ohm scale may be u sed for check
ing the re sistance of relay s at the incom
ing end of interoffice trunk s and the 
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10 ,000-ohm scale for te sting in sulation re
sistance on all line s wheth er sub scriber ' s  
trunk or toll. 

3 5 .  CONTROL O F  SINGLE JACK TYPE IN AND OUT 
TEST T RUNKS 

When single jack type IN and OUT MDF 
te st trunk s are used , " CZ , "  "DB , "  and "DC" 
option s are fu rni shed in the test cord 
circuit. 

When a te st c o rd  i s  plugged into the 
jack of this type of trunk , the battery 
thr ough the sleeve relay of the test cor d .  
circuit cau se s the nonpolarized relay in 
the sleeve circuit of the test t runk at the 
desk end to operate but will not oper ate a 
second relay in the sleeve circuit which i s  
polarized t o  operate on positive battery. 
Thi s combination will cause a sleeve condi 
ti on to be tran smitted t o  the te st t runk at 
the MDF end which will cause that circuit 
to cqnnect the t ip and ring conductors of 
the test trunk to the line patched up f or 
te st and to open up the line toward th e 
cent ral office e quipment. 

If .it i s  desired to test the side of 
the line toward the central office , the 
( IN )  key associated with the te st cord 
being used is ope rated . The operati on of 
thi s key w ill replace the negative battery 
normally on the te st cord sleeve with pos
itive battery . Thi s will cause both the 
polarized and nonpolarized relay s in the 
test trunk �t the desk end to operate. 
Thi s combination will cause the proper 
sleeve conditi on to be t ran smitted t o  the 
te st trunk at the MDF to cau se that circuit 
to conn ect the tip and ring conductors of 
the te st trunk to the line under te st and 
to open up the side of the line t oward the 
sub scr iber. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT . 2731-AEG-PWS-VP 

To obtain a bridging connecti on to 
the l ine under test , the (IN) key should 
be re stored t o  normal and the ( 3WO) key 
operated. This will open the sleeve toward 
the test trunk and none of the sleeve re
lay s in that circuit will operate . 'l'hi s  
open sleeve condition will be extended to 
the test trunk at the MDF cau sing that cir
cuit to connect the test trunk tip and ring 
conductor s t o  the line to e stabli sh the 
bridge connecti on. 

The operation of the (IN) key in 
either co rd will also operate the ( NPl) or 
(NSl) relay which in tµrn will open the 
sleeve lead behind the (IN) key and connect 
re sistance ground to the sleeve relay of 
the te st cord circuit to keep it operated. 
Keeping the sleeve relay operated while 
the (IN )  key i s  operated will maintain cord 
lamp supervision in the a s sociated te st cord 
When the (IN) key is re stored to normal the 
(NPl) or (NSl) relay relea se s thereby re
closing the link in the sleeve lead. How
ever , the (NPl) or ( NSl } relay h as a slow
release characteristic and the sleeve lead 
toward ·the te st trunk will be open f or the 
rele asing time of this relay immediately 
after the (IN) key has been re st ored to 
normal . Thi s  open interval i s  nece ssary to 
in sure the release of the marginal relay in 
the test trunk at the MDF end when changing 
fr om the IN to the OUT te sting conditi on. 

Re sides opening the sleeve lead as 
de scribed above , the operat ion of the ( 3WO ) 
key in the primary test circuit will also 
connect resi stance ground to the primary 
test c ircuit sleeve relay to  keep it oper
ated and maintain cord lamp supervi si on 
while the key is operated. It i s  to be 
n oted that cord lamp supervisi on is not 
maintained when the ( 3WO) key in the sec
ondary test circuit i s  operated . • 
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