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METHOD OF OPERATIOlt 
CORD CIRCUIT 

Vol tmo,er To$t -. Trouble Desk• PQwar Driven Machine S·witching Systemf? 

gENERAL DESCBIPTIOM 

1. This ciraui t is used. at a. trouble desk tor testing troubles on subsc:ri.1:.:·ors t 

llri.es., which due to failure or troubles, may be held up on senders. It is al so 
used for testing outgoing tl'llllks, direetlt. or in conjunction with the test cord 
and sender cirou1ts (not shown). The Test cord (Sender Mon.) located at the sen~ 
der monitor• a position is for the :purpose of aonneoting tbe voltn:etor tost circuit 
to the subsori ber' s Une th7;'0ugh the sender monitor's jack. Tlw ·oord { Outgoing 
Trunk Cc:rd Test 'Ao?.rd) lona.~ed at the out{l()ing trunk test des~t h used for cmmect­
ing the test cirouit directly with an -outgoing . trunk. 

· 2. The testi~g key equipment of the voltmeter testing circuit is as- follows:-

1. A TEST key fOr connecting this circuit with the test co~d oircui t. 

2. A sender monitor (SEN. mN.) key used to connect the voltmeter 
test oi~cuit through the sender monitor's Jack fQr te~ting sub­
scriber's 1ines. ir t-he plug of the test cord at the sender 
monitor's position is inserted in assender monitor jack whiob 
connects with the subscriber lines through the se~der circuit 
the SM relay is operated by the operation of the (SEN. MON.) 
key. The SM relay operated connects the tip and ring of the 
sender mon!tor 1 s cord to the contacts of the {SEN. MON.) key. 
Should ~he sender monitor operator by mistake insert the plug 
cf the test c.ord in a plttgging up line Jack whieh connects wi t.b 
the ftnal multiple, 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 charge 
falsely on an incoming call. 

3. A make busy key (MB) · used in connecting with the test cord locat­
ed at the outgoing t~nk teat dGsk tor testing outgoing-trunks 
without first mking selection. If the plug of the outgoing 
trunk test cord is inserted in the test jaok of a non•b\l.sy 
outgoing trunk -and the MB key is operated, the 0-1 relay o~r­
a ted and oonneots the tip and ring of the trunk through to the 
test keya. If the outgoing trunk under test -ls busy. the C-l 
relay will not operate due to the buay- ground connection on the 
sleeve of the jack. In either case the green lamp is lighted 
by the operation of the MB key. With the im key ~perated: and 
tne c-1 relay normal the r ed and green lamps both light as an 
indi9ation that the trunk is busy. · 
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4. A no•test key {NOT) used abort circuit the contact of the CI re• 
lay· when 1 t is desired to test an outgoing trunk regardless o'f a busy co:;.1di tion, 

5. A ringing key (RUiG} for oonneoting ringing current to the line 
und~r test. 

·6 • A reversing key (tmV} used to reverse the t~p and the ring e1 d.es 
of the line with respect to the ·testing apparatus. 

7. A grounding key ( G) • used to gro-und one side of the line tmder 
test and used in conjunetion with other keys to oonneot the 
voltmeter to ground when desired. 

&. A talking key (T.V .. M.} uaed to connect the test deslt telephone oir­
auit to the test <lOrd and supplies talking battery to stations 
through the sender 1t0nitor•s cord. The 203-A rolay is bridged 
across the test eirQui t for sul)ervisory purposea1 · 

9·• A foreign ','POtential key { mn>) use<} for measuring foreign poten­
tials. 

10. A V()ltm&ter revors1ng key {V,!,'REV.) for reversing the voltmeter 
with res:peot to the line when the to'i-oign potential key is 
operated. 

11. ! scale change key for connGeting the various vol tmater soalea 
in the cirou1t. 

(a) With tbis_ key normal, the 120 v. scale ot tbe '7'cltmeter 1a 
connected in aeries with the 100 volt testing battery.. {b) 
With the key in the 20 ,ooo ohm position, the 24 v~ 1.2 Mi.A. 
scale of the vol trr.eter .is connected in series wi. tb the 20 

. volt testing battery to the testing c i~cui t. t ~) With the 
key 1n the- 1000 ohm :position, the 24·v. 24 M.A. seal& of . 
the voltmeter is ocnneoted in aeries with th& 20 volt teut• 
ing battery in tha circu.it. 

12. An ammeter key . (AM) used. . to connect the 480 M.A; scale of. the 
voltmeter in series with tha 60 ohm external resistance and 24 
~ol t battery in the testing ·c-ircu.it. . 

3 • THTI VARIOUS OPERATIOllS .lu'\JD TESTS -'ffiAT' MAY . BE ACCOMPLISHED BY M1ANS OP ·m1s · 
C-IHGUI T 4RE AS FOl,LOWS: . . 

lo TALKIMq TO A SUBSCRIBER · 

2. 1U?!GING 

3i, TESTS FOR GID!JND 
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4. TESTS FOR SHORT CIRCUITS AND '.RESISTANCE TESTS 

5 • OONi'lNUI T;i' TEST 

6 ~ BALLISTIO TEST 

? • FOREIGN :BATT!mY TES'? 

( 7 Pages) Fage #3-. 
Issu~ 3 - B'l'-4385~6. 
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4. 'Ibe methods to be employed in J'6rtorming these ~arious t-eats and. opeiiatic,na ~e 
b:defly outlinoo as follows,• · 

5. 'l'alldng connections may be &atabliehed by the operation. of the T!IV .M. 'k:ey 
over eaoh of tho three test cords ·(one no_t shown). The supertti sory lamp (white) 1s­
lightiid whan th.a ·tT.v.M.} key is opera.tad and ls e:z:tinguished by tbe operation of 
the Lor th& 2.03•A relay. With the eiTcuit established over tne cord located at 
the sender monitor's position. the SU-1 relay ie operated by the operation of the 
SEND. MON. key and connects talking battery to the line wader test through the oon­
taats of the (T.v.11~-). The L relay ls oi,erated in aeries with the station set 
under test. When the airauit 1a establlsh,ed o~er . ei tbel' the test oot~d l coa.ted. in 
the teat and sender circuits or the outgoing tnmk test cord, tlia 203--.A relay is 
_bridged aoross the repeating coil and is operated by reverse bat-to:,:,y and ground, 
from the distant office with tbe receives- rennved t'rOm the switohbcok at the eall$d 
station. When the :receiver is replaced.. on the ewitohhook, the L c 1; 20~~=A relay- as 
the aase ~Y be, is released, ·1n turn reUghting the supervisory 1ampil as a di scon­
nect signal. When the (T.V .M.) key is re~tored to normal the lalrll> i s extln~1ishad. 

'• !he e1:roult la equipped.with a ringing key for 001me(J t fr1g r ingi'ng ourr®t 
to the ·line wcler test. · The. ringing key woon operated connec~t ~ :r-i:rrgi .ne; cu r 1•en t to 
tbe ring -o.~. the oor~ and ground to the tipo W.oen uaed. in con.Y!.oot5.on wi t h a. reverso 

· key, .tll~ a.1bove condl~ions_ are transposed. 

7. To test- for a groim4 on the ring s iday using the 120 v, scale of the volt­
moter, a.11 k~ys ar& normal other than the J.-:ey which coimeota the test aord to be 
used. ~e 100 volt testing battery is connected to the ring of the cord in series 
with the ~olt.rneter. The voltmeter ahculd give little or no deflection, rt the line 
is clea-r. In the event ot a gro'U.nd its resia tance may be determined as ezj,la.ineo. 
under ,;Tests to~ Snort Oi~Quits. and Resie~ancau. T-0 test t~e tip aid81 op~:ra.to th9 
reverse key and proceed as abo,e. 

4. TEST FOR SHORT CIROUI'IS AND ~ESIST.ANCES 
• . I . ~ SI 

{ a ) Wj th the vol trr.eter sea.le Of .th~ '1ol tameter •. 

. .,. I fl• 

.1 
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,-_ e. ·Tests for short o1rcu1ts may be tnade by operating the O keya If the line 
ia short and. if free f'rom ground the vol tmater needle will shov1 s. deflee tio'!l -r.'11ic h 
will be un,o~ngeq. when tbe re~erse lrey is operated. The S'naller the ?"Stiistanco 
of the short oircmlted line• tha greater will be the deflection. In an oasq~ thlJ 
voltmeter ~ading bears the same ratio to the volt!'J;eter resistance, .1s t 11e diffe~-­
ence between its ~a.ding and the test battery voltage bears to the extern!ll resist .... 
anntl. The line resi stancE) m:-iy be. calculated by dividing the difference b0t1;7een t'he 
testing battery vol ta.ge and the vol taga reading by the vo 1 tmetcr reading c.tnd mul·· 
tiplying this quotient by the resistanoe ot the voltmeter 0011; for exa:Jrple~ if the 
voltmeter coil has a resistanoe ot 100.000. Qh!n and the testing battery is 100 vol ta 
with a reading of 40 vol ts obtained on the 11ne• the r~si eta.nee of this is 
100 • 1fO _x 100 ooo ohms~ 1509 000 obma. 

40 . 
9.,. The vol tatneter has four different scale v1indlnga eae'h of d.iffe1"ent ~esist­

a.nea: namely 100,000 ohms, 20 9 000 o'hrna~ 1 9 000 obrrio, and less than 19 •.)hm_s~ The 
f?.1::.:1t three scales are arranged to rtad vol ts vjnile t'he fou!'th is ar.-:.r·angeJ. to :read 
in. rdla.mpe~es. To measure a high r-e$iatanoe loop cross or ground~ tbe 100 volt 
tent:I.11g battery is used. On a~count of the high resist~noe of t11e 100 volt v;ind­
ing of the voltmeter, the needle will be defleoted at a greater difference than it 
wQu\d in the oase of the 20 volt testing battery where usedt tbercby g:l'ving a larg­
Bi'' deflection and a more aacurate :leading& For_ measuri11g smaller :r-esiata:t.).(~es, the 
OT,h01• rma.'l.es and windings are used. If the resistance scale rn~st 11eai~ly equ.g,lg in 
~BGht·tsr~ce to be measured is ,.rned11 the meaf.rurernenta are more accura.t_el) T.he 1r.J.1-
1lammeter scale is best adapted for mea~aring resistanacs of less than 500 obm~~ 

(b) With· the milliammeter soale of the voltameter • . 

10 • To 1r.ake the mil11ammeter test of a ground on the ring of the line~ .. operate 
the ~Jl keyc If a grcund on the tip sid~ of the line is to be measured~ operate also 
th0 l' evo1'no key, To ma.lte a. roilliarnmeter test on a. metallia oiroui t operate t1~r; }Cl 
m'ld. G keys~ 

5 o 001".rTI:fl"'uI TY T'E~·TS 

llt Continuity tests are t:tade in the s~me rrannnr as tests for short cirw.its) 
In the case of line·s eq1:iipped with standard co"!D'r.on battery sets, no permanent deflec­
tion will occur unless the receiver is removed from the switohnook at the su.bo~riber• ::i 

· sta.tfon11 If it is not convenient to bavc the receiver removed, a. fairly sa.tisfacto~~v 
test of continuity may be made by operating the reve1~se key back and forth. This 
will permit a momentary deflection of the voltmeter needle, due to the charge and 
discnarge of t'he condenser of the line is continuous. Tests for continuity should 
always be preceded by the test for ground. 

60 13AH,ISTIC CAPACITY TEST 

12., This test is Jnade to detel'l11ine approxlw.ately the capa.ei ties of the line and 
condensers. To ma1{e a ba.lliftio test, the G key and the· reverse key are operated, 
tl12 latter ke:y should be operated both ways in synchronism with the movements of the 
voltmeter needle, as the capacity in the circuit under test charges and disoha.rges. 
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13. To test for foreign grounded negative battery over the ring side of lines 
the iF.E.M.f.) key and G keys a.1e operated. 

14. To test for. f-oreign grounded :positive battery over the ring side of lines 
tbe (F.E.M.F.). (V~M.ro~) and (G) lteys aro operated. 

15. Tests for foreign grounded batteries on the tip side of the li~e . are 
made with the reverse key operated. ,ests are made for foreign ~eta11ic battery 
having its negative ~ide connected to the ring side of the line by operating the 
(ll.E.M.F.) key. By opera.ting the {V.M.P.EV',) key foreign metallio battery having 
1 ts posi ttve side connected to tbe ring side is tested. 
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E250 
{SM-1) 

E267 
(C•l) 

E543 
(SM) 

OPERATE . 

Test• .031 amp • . 
Readj~ .• 023 amp. 

Test .045 amp • . 
Readj. .035 amp. 

Test ,012 &'Dp. 

Readj. ,007 a1np. 

_OIROUIT RmUIREMfflTS 

Test .017 amp • . 
Readj •• 01eamp. 

Test .022a· amp. 
Read~• .024 amp • . 

( 7 J>a.gea) Page 3/]:6. 
I$sUe ~ ~ B'l\.438526~ 

Replacing all previous issues. 
?.Jia.roh 3, · 1921. 

RELEA:SU 

Ta 8 t .ooo 5 8.!PP, 
ReadJ • . ,001 amp. 

Spl. A.tter a soak of a.pa After a. soak of' ap­
proxl~.a.tely .3 amp~ 
~est .0047 alUP• · 
ReadJ, .005 amp. 

B33. proxiir.a.tely .3 amp. 
1>·24558 Tost .020 amp. 
(L) Readj •• 015 amp~ 

.Arll'Ature travel ,015° to .02on. 
Armature ?Iltst move . freely in bearings, 

(a) 
(b) 
(o} 
( d) 

There must be follow in the contact sptings. 
'£he-re· shall be .005" air gap between 
the bard rubber bridge and the . swinging 
spring. 

Test .004 .amp. 
nea.d3 • .oo 24 amp• 

ELECTRl CAL P.EQU IREMENTS -
on open c1 rou.1 t: . 
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206-0 After 3. soak of · 
apr)roximat{3ly .020 • 
am_p. in the OL,:;o~i te . 
direction to oper­
ating current. " 
Test .0028 amp. 
Readj •• 0026 amp. 

NON-OPERATE 

ENG c. --JV!.r ... BH. CHK'D.--RAP. 

· ( 7 Paget;! Page #7. 
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· RELEASE 

On open circuit. 
After a. :30ak of.' approx­
imately .020 e-m_p. in 
the same direction as 
operating current. 
Adjust Biasing sp~ing 
to meet release require-
mentn~ 

.APPROVED ·- C. L. SWYTER. G-.M.L. 
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