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« JZTHOD OF 02 R/ PION.-
WHE:DSPONE BRIIGE CIRCJIT - : - 135
Local Test Dusk - Full I'echonical PoJsr IDriven Systam.

d. DESCRIAZIN ..

1. This circuit is us.:d 'nth ta. ?rimmj tnd saconciry tosting cord cir-
cuit at 2 local test desk, for lociting and dotormining the extont of trouble
on a line. It is wrvvided with koys to ensble tho testing opcrator to maks
thoe Varley snu Murvacs 1003) tests in *diltmn to the usuil battory and galv«nom.:tur
key. : . =i
2. In ormr to increasﬂ ths us.:fulness of tho V".rlc.y e hrr-v 100p t:s..t.,
it is often desirable to cxtend the groundad sids of the battery, to <oue voint
outside of tic offics, for instaoncc in lochting a short circuit. This is
accompliished by means of the he tston" bridg_ cOro. md the roverse (REZV) koy.

3. The principal messursmonts and tasts <hich e be mads with this cir-

cuit ore as follows:=-

A4), SII'PLE RESISTNCE IBLSURTIETS,.

(B} GRCUND RE3ISR-ATCE .*Eum;:ms.

(C) VARLEY 1002 TEST

(D) MURRY. LOOP T231-. -~ - R e L0
(E) 1L.OCAT1 N OF SEFORT CIRCUITS OR CTEOSSES.

. . 4. From the resistangs v:lues obtam ad by tna abovn to st,.., the loqatim

of a troubls may be determined from tebulated dsta of distances or by comyu-non
with t..e resistance of 2 good line of kmown siz: and length.

“ g " . v %8

(i) SITLE RESISINGE ¥EASURSHEITS.

5. To n:easura tm 1oop I'Jbl&t..uc“ of & 1in.a, t‘x- nlu' of tse testmg cord
(not shown) is insorted in a jack connccted to the line ander t&st md the tir
and ring of tho.linc are short cirlaited at the cust..,.nt end, Thd "J,B. & V.L."
snd “L" koys ara then oparated nd tie ration dizl sct. Tho operation of the
"7, B, & V.L.* key disconnecgts the volt miliarnector from the tost circuit and con-
nects the test circuit and tha 100 volt testing battery to the Bridge. The oper-
ation of the 'L key disconaccts the ground from tlLe testing battery mnd connects
the formerly grounded. side of the' ..tt,ry to thc tip side of thoe test circuit.
The "B &G" xey of the Bridge is thcn dearossed and the rheostat arms varied until
a balance is obtuincd snd the galvonemeter shows no deflection. The ".1* and
"B & G" koys ar: then opsrated (increusing the resistance of tho g..lvunomtﬂr shunt)
until a balance is obtained by minipalating, tle rhoostat arms a3 befors. Tha
WOPEEYM and M3 X .5 g knys 2re nov d;)r.sssad until b..lanco is .ga.m obtzined by
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varying the rhecstat crms ©s before. The unknowm registance "X" mey then be
ctleulated by meens of the following formulo:- .

Vihere "R
H l'}(l’

" IlA"

X

rheoscf v resistonces .
resistrnce of loop -
ratio dinl setting

AR

(B) GROUNDED RESISTANCE MEASUREMENTS ‘ 1

6s This 4est iz mede 1a o similer menmer to thet deseribed for (4), with
the "G" koy (shown in the testing cord circuit) operrted. After obtaining « , ‘
balance, the wiymown resistance "X" may be coleulated from the following formula:-

Where "A" = pratio dial setting
= "R" = rheost2t resistonce
" uxM = preosistance to ground
X = AR

NOTE:= This %est chould be mcde only under fovorable circumstonces os it
is not relishle if savrih potenticl exiets or if ground hac ony cpprecieble re-
silstance.

(C) VARLEY LOOP TEST (LOCATION OF GROUNDS)

7. To make 2 Vorley loop test the foulty ané good wires ore joined ot the
distont end of the line and the loop resistence meosured 2s described umder t4),
The "L" key 1s then released, the "W.B, & V.L." key being held opercted, rnd the
retion diel i1s set znd the rheostzt dials of the "Bridge veried until o golvone
ometer belance is obtained. The "B & G" ond ".1" keys of the Bridge cre then
depressed and the rheostat diels veried until o Jolvenometer belince is ogpin ob-
teined, After obtaining a galvanometer balenece with the "B & G" ond ".1" keys
derressed, the "B & G" cnd "OPEN" keys are depressed ond 2 balence obtoined by
varying the rheostot dials os before.

8s The resistance "X" in ohms to the foult mey be ctlculoted by mesfns of
the following formulo:e-

Where "L" = totol resistence of loop.
" uxn 5 presistence to the fouls
" MAM = patio dial rezding
" "R" = rheostat recding
X =% <AR
Ayl
(D) MURRAY LOOP TEST (LOCATION OF GROUNDS) ~ '

9» To determine the resistence in ohms to & f2zult by meons of the Murray
Loop test, the loop resistonce of the poir of wires undef test is determined 2os
explcined under (A). The "L" key is then relecsed, ond the rotio dial is setb
2¢f M-1,000 with the "W. B, & V.L."™, "ML" £nd "B % G" keys operzted ond the
rheostot erms are voried until ¢ belence is obtrined.
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10. After & galvenometer balsnce is obtsined with the "B & G and the
"OPEN" keys depressed, the resistancs "X to the fsult may be celculated by
meens of the following formulaz=-

There "IN = resistemce to the fault
w w1 = resistance of 100p
n 171000 = ratio dial rezding
u  upn = rhgostat resding
" X = R L
1000 + R

(2) LOCATION OF SHORT CIRCUITS OR CROSSES (VAiPLEY OR MURRAY 100P T=31)

11, To determine the resistancs in ohms to 2 short cireuit or cross
between a »nsir of wires, {regaerdless of the resistance) , & good wire of equal
resistance is connscted to one of the feaulty wires 2t the distant end of the
line and the loop resistance of the good and faulty wires is determined as
deseribed under {4},

12. The plug of the Wheatstore bridg2 cord is then inssrted in 3 test
jeck connected to the faulty wirs, operating the El€2 ralay. Thne oxerstion
of the E184 rclay, the "REV", key being pormsl, disconnascts ground from the
testing battory and connects ths testing battsry to tho ring of the wheat stone
bridge cord. The proper keys are then operated for meking the yarlsy or
Murray loop test and the locatitm of the fmlt dotermined as deseribed gbove
for grounds. If the ring sids of the falty wire has bean connacted to the
good conductor at the distant end of the lins, it will bs nocessary to operate

the "REV" key. The "REV" key is associated with the Wheatstone bridge cord to

'®

snsble the testing opsrator to comnect the testing battery to either the tip
or ring side of the Theatstone bridge cord.

13. When the plug of the Whaststone bridge cord is removed from the test
jack, the E184 relay reloesas mdé the cirenit is rostored to normsl.



CIRCUIT REUIREIZNTS
OPZRATE NON=OPERATS RELEASE
.\ Ele4 Test 070 amp. Tost 020 arp.

Recdj. .03 amp. Rozdj. .022 amp,

NG, ==CAL~VL, CHK' D, ~WHL., APPROVED = C.L. SLUYPER, G.iL.
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