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METHOD OP' OPERATIOM 
CORD CIRCUIT 

Vcltmo~er Test• Trouble Desk• ~wer Dri~en Machine Switching System~ 

gENERAL :pESORI:FTION 

1. This circuit is usod. at a trouble desk tor testing troubl~s on subcc:dlcrs' 
tines. which due to failure or troubles, may be held up on senders. It ie a.1so 
used £Or testing outgoing trunks, directlt• or in conjunction with the test cord 
and sender cirauits lnot sbown). The Test cord (Sender Mon.) located at tho sen­
der monitor's position is for the purpose of aoll?leoting the volt~etor test circuit 
to the subsoriber•s line through the sender monitor's jaok. Tr1e ·cord (Outgoing 
Trunk Cc.rd Test ~o~rd} lona._!;ed at the ou~ing- tt"Unk test des!t h used for collnect• 
lng the test o1rou1t directly with an outgo1~. trunk. 

• 2. The test!~ key equipment of the voltmoter testing circuit is as, tollows:-

1. A TEST key for connecting this circuit with the test cord circuit. 

2. A sender monitor (SEN. M>N.) key used to connect the voltmeter 
test circuit through the send.a~ monitor's jack fQr te~ting sub• 
scriber's lines. If the plug of the test cord at the sender 
monitor's position is inserted in assender monitor jack whie.., 
conneote w1 th the subscriber lines through the sender oirca1 t 
the SM relay 1s operated by the operation of the- (SEN. 'MON.) 
key. T:he SM relay operated connects the tlp and ring of the 
sender monitor's oord to the contacts of the (SEN. MON.) key. 
Should ~he sender monitor o:perator by mistake insert the plug 
of the test cord in a plngging up line jaok which conneats vdtb 
the final mul t1ple, the SM relay will not operate, due to the 
low resistance ground on the sleeve of this plugging up line 
Jack. This feature eliminates the possibility• to cbarge 
falsely on an incoming call. 

3. A make busy key (MB) used in connecting with the test cord locat­
ed at the outgoing trunk test dosk for testing outgoing-tranks 
without fir-st Jr.eking selection. If the plug of the outgoing 
trunk test cord is inserted in the test ja.ok of a non•bUs~ 
outgoing trunk ·and the MB key is operated, the C-1 relay oper­
ated and aonneots the ~ip and ring of tho tranl!: through to the 
test keys. If the outgoing trunk under test is busy. the c~l 
relay will not operate due to the bus~ ground connection on the 
sleeve of the jack. In either case the green lamp is lighted 
by tbe operation of the MB key. With the MB key ~ated: and 
the C•l relay normal the red and green lamps both light as an 
indi~oation that the trunk is bu,sy. • 
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) 4. A no-test key (~OT} used ahort circuit the contact of th0 CI re• 
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lay when it is desired to test an outgoing ti,mk regardless of a busy co~1di tion. 

5. A ringing key (RING} for oonneoting ringing current to tlic line 
under test. 

6. A reversing key (tmVl used to reverse tbe ~P and the ring e1dea 
of the line with respeot to the testing apparatus. 

7. A grounding key (G). used to gro"Qlld one side of the line "Under 
test and used in conjunction with other keys to oonneot the 
voltmeter to groi:md when desired. 

'8. A talking key ('I'.V.M.) used to eonnect the test desk telephone oir­
aui t to the test cord and supplies talking battery to stations 
through the sender ironitor•s oord. The 203-A relay ie bridged. 
across the test eiroui t for supervisory purpose so • 

9-• A foreign potential key ( ffl1P) used tor mea.surin~ foreign potan .. 
tials. 

10. .A. voltmeter reversing key (VJ!, lmY'.) for rev er sing the voltrr.a ter 
with resi;eot to the line when. the toraign JX)tential key is 
0!)erated. 

11. A sea.le ohange key for conn~ting the va.rioua t-ol tmater aoalea 
in the circuit. 

(a) With this key normal, the 120 v. soale ot the ~oltm&t8l' 1a 
conneoted in ael'1es with the 100 volt testing battery. {b) 
With the key in the 20,000 obm position, the 24 v~ 1.2 Ma 
scale or the vol tn:eter is connected in series wi tb tbe 20 
volt tegti'ng battery to the testing cir.cult. (~l With the 
key 1n the 1000 ohm :position, the 24·v. 24 M.A. scale ot 
tbe voltmeter is ucm1eoted in aeries with th& 20 "fOlt te:1t­
ing battery in the circuit. 

lt. Au ammeter key (AM} used to oonnect the 400 Me.A~ aoale ot tbe 
voltmeter in series with the 60 ohm external reatatance and 24 
volt battery- in the testing circuit. 

3. ffl:g VA!UOUS OP!im.A'l'IONS Al.'"ID TESTS 'lllAT MAY BE ACCOMPLISHED BY ?a.ANS 01 'l'IUS 
c:..w;uIT ARE AS FOLLOWS: 

::.o TALKn!G ro A StlBSCRIBER 

2, RINGING 

3 • TESTS FOR GIDUND 
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4. TESTS FOR SHORT CIRCUITS AND nESISTAm:,E TESTS 

5 • OONTINUI TY TFST 

6 • BALLISTIO TEST 

? • POtmIGN 'BATTERY TES'? 

March 3, 1921. 

4. 'l'he methods to be employed in J)er:torming these "arioua tests and. OP81'$tiC11RJ we 
briefly outlin~ as follows,• 

1. TALKING it) A su,somER 

5. 'l'alktng conneot1ons ma.y be establiahed by the- operation of the 'l',V .M. key 
over eaob ot the three test cords ·(one no_t shown). The supem sory lamp (whitel is 
lighted when tb& {T,V.V.} key le operated and is eJ:tinguishod by the operation of 
the L or ths- 203-A rolay. With the c1rcui t established o"rer tlle cord located at 
the sender monitor's :position. the SH-1 relay is operated by the operation of the 
SEND. MON. key and connects talking battery to the line i:mder test through the oon­
tacts of the ( T.V .M~·). The L relay ls oi,era.ted in aeries v'1 th the stat.ion aet 
under test. When the circuit 1s establ1shed o'fer either the test oord. located in 
the test and sender circuits or tbe outgoing t-runk test cord, tl1e 203-A relay- 1a 
bridged aoross the re!)8ating coil and 19 operated by reverse batt~~Y and ground, 
:f'rom the distant office with tbe receiver ren:oved t'rOtll the 8\rltcnr,~o'k at the called 
station. When the receiver ts replaced on the evlitchhook, the L c1· 203~A relay as 
tha c,as& may be• ls released, ·1n turn r&l_ighting the supenisory :i.am1111 as a discon­
nect elgnal. When the (T.V.Me) key is restored to nornal the lamp is 03:tlngl1isn8d.. 

'• 'l'hl d-rouit le equipped.with a. ringing key for oonne,;;ti,.,g ringing ourrent 
to the ·line w4v test. The ringing key whE!a operated connectf:! :ringin. 6 current to 
tbe .Sng ~~- t!1e oor4 and ground to the tipo W.oen usecl in comi.eotioa wH'i:l a reve:rso 
key, th~ ablwe aonclltions al'& transposed. 

7. To test for a grollnd on the ring sida._ using the 120 v, soa.le of tbe volt­
moter, all ktys are normal other tmn the :tey which connects the test cord to be 
used. The 100 volt testing 'battery ls connected to the ring of the cord in series 
r4th the ~oltmeter. ~he voltmeter should give little or no deflection, rt the line 
is clear.. In the event of a. ~ound its resistance may be determined a.s explained 
undor "Tests to~ Short Circuits. a.nd Resie~ance 11 • To test the tip side, o~ra.to th9 
revers-0 key and proceed aQ abo•e• 

4. TEST FOR SHORT CIRCUI'IS AN}) ~ESISTANCES 
' 

{a) With the voltmeter saate of the voltameter. 

. . I r • 
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. • e. Teats for short olrcuits ma.y be tl'.ade by operating the O key. If the line 
1a s'hort and if- f'ree from ground the voltmeter needle will show a deflectio'?l. \.nich 
will be unohangeQ. when the re~erse lcey is operated. The snallor the ?'':?!Jistanco 
of the short oir<W-ited line, the greate?' will be the deflection. In all case$ th'ci 
voltmeter :r-eading bears the same ratio to the volttr.eter resistance. o.s t 1)~ diff0:·­
ence bet\veen its l'e8.ding end the test battery voltage bears to the extern~l resist~ 
anc~. The line resistance may be calculated b. y dividing the difference bet\·;een tne 
teeting battery voltage and the voltage reading by the voltmeter reading ,,nd mul·· 
tiplying this quotient by tbe reeiatanoe ot the voltmeter ooil; for exa~ple~ if the 
voltmeter coil has a resistanoe of 100.000 ohm and the testing battery 1s 100 vol ta 
with a.treading of 40 volts obtained on tbe line• the r~s1atance of this is 
100 - ~o ..x JOO 0°-2.i~"'bms i:i 1so.ooo omna. 

40 lJ" • 

9.* The voltalaeter has four difi'erent soale windings each of different .tesist­
S"}C\81 namely 100,000 ohms, 209 000 omna, 111000 olunc;, and lese than 19 obms, The 
f~.n:t three aoalea are Q,rranged to r-1::ad vol ta while the fourth is a.z·r·anged. to read 
in rd.lamperes. TO measure a high :x-esiata:noe loop cr<>ss or grour.d" the 100 volt 
tenting batter, is used. On account of tho high resistance of tlie 100 volt wind­
ing of the voltmeter, the needle will be defleoted at a greater difference tnan it 
w•.>"J.:td in the case of the 20 volt tssting battery where ueed, thel'oby giving a larg­
e:t d.efleotion and a more a.aoure.te 1•ead'.l.ng.. For. measuring sraallel' :tesiata.1.1oes., the 
or,hGr am~.'.!.es an~ windings are used. If the resistar.ce scale most 11ea.i-ly e~u.als in 
~8~ist~nce to be ~~asured ls u~ed~ the meaourementa are more aocurete~ The ~11-
llammeter scale is best adapted for meauur1ng res1atanoos of less than 500 ohm~o • 

(bl With tbe m1111amrneter scale of the voltameter. 

10. To make the milltamneter test of a ground on the ring of the 11nG, o~erate 
the P.M key. If a grcund on the tip side of the line is to be measuredo o~rate also 
th9 Tevoj;•3c key, Ta rrake 3. milliamneter test on a metallic ciroui t operate t}.,:; ~~ 
and. G keys~ 

51) CONTH!DITY TESTS 

11. Continuity tests are tr:ade in the same ~.a.nnar as tests for short circuits, 
In the case of line·s equipyed vlith standard. corm.on battery sets, no perl!lanent deflec­
tion will occ,1r unless the receiver is removed from the switc'hhook at the subo~riber' !t 

• station. If it is not convenient to have the receiver rerroved, a fairly satisfactory 
test of continuity may be made by operating the reverse key back and forth. This 
will permit a momentary deflection of the voltrr~ter needle, due to the charge and 
d!scbarge of the condenser of the line is continuous. Tests for continuity should 
always be preceded by the test for ground. 

oo :BntISTIC CAPACITY TEST 

12? This test is made tc, determine approximately the capacities of the line and 
co11deneers. To Jr.aka a ballleti~ test, the G key and the· reverse key are operated, 
t1,a latter key should be operated both ways in synchronism with the movements of the 
~oltmeter needle, as the capacity in the circuit under test charges and discharges. 

J 
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13. TO test for foreign grounded negative battery over the ring side of lines 
the (F.E.lf.F.) key a.nd G keys a;e operated. 

14. To test for foreign grounded positive battery over the l"ing side of lines 
the (F.E.M.F.}, (V.M.m.."V) and (G) keys ara operated. 

) 15. Tests for foreign grounded batteries on tlle tip side of the 11:ie a.re 

J 

I ) 

made vii th the reverse key operated. 'rests are ma.de for foreign rr.etallic battery 
having 1 ts negotive side connected to the ring side of the line by opera.ting the 
{F.E.M.F.) key. By operating the {V.M.P.EV',) koy foreign metallic battery havhg 
ita posittve side connected to the ring side is tested. 
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F..250 
(SV'.-1) 

E267 
(C•l) 

R543 
{SM) 

Spl. 
B33. 

D-24558 
(L) 

OPERATE 

Test •• 031 amp. 
Readj •• 023 amp. 

Test .045 am:p. 
Readj •• 035 amp. 

Test ,012 amp. 
Readj •• 007 amp. 

A.fter a soak of ap,a 
proxin:ately .3 amp. 
Tost ,020 amp. 
Readj •• 015 atnp. 

~lRQUIT R!igpIRmENTS 

NOlf:-QmsATE 

Test .017 amp •. 
Readj. ,018 amp. 

Test .022Er amp. 
Read.i • ,024 amp. 
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jlliLE!tSN 

Test .0005 atDI), 
Readj • ,001 amp. 

After a. soak of ap­
prodn-.ately ,3 amp. 
Test _0047 amp •. 
Read,. .005 amp. 

20~-A MEQRANICAL RE®IREUmm 

(a) Armature travel ,015° to .020". 
(b) Armature mst ®Ve freely in bearings, 
(o) There nnst be follow in the contaot springs. 
( d) 'l'he?e shall be ,006" air gap between 

the bard l'Ubbei• b-ridge a11d the swinging 
spring. 

r j rnTJUCAt :REQDJREMENTS 

Test .004 amp, 
ReadJ • • 0024 amp. 

on open 01 rou.1 t: 
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200-C 

21:W'J'RI CAI, Rm!JIRDJERTS 

QPERAT;m 

After !l soak of 
ap:i:iroximately .020 . 
ami>• in tho oi;.,..,o::;i te 
direction to oper­
ating current.· 
'.i!e5t .0028 amp. 
Readj •• 0026 anr~. 

NON-OPERATE 
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RELEASE 

On open circuit • 
.t\.fter a :_;oi:ik of approx­
imatoly .020 emp. in 
the same direction as 
operating current. 
Adjuo t Biasing spring 
to meet release require• 
ments • 

mrG .--JV:!-BH. 

12/a/21. 
CHK'D.--RA.P. ,iPPROVED .. C. L. SLUYTER, G.U.L. 


