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iZTHOD OF -O2:R/PION. -
o : WHE/DSPME BRIGE CIRCIIT
Local Test Desk - Full Iechamieal Poer Driven Systam.

Gz

PRI DaESCRIFICGN

1. This circuit is used with the wrimary snd sscondiry tosting cord cir-
cait at 2 local tsst desk, for loctting and dstormining the extont of troublc
on & line. It is wrvvided with koys to enable tho testi ing. opcrator to maks
tho Verley snu Murres loop tests in .d;t;on to the usuul battory and galvanomster
Kaye '

; aauul 1255 of the Varley ocne “array 1loop tvsr.

: . Iu order to increass

it is often desirable to exto: f¢ groundsd sids of the battoery o wone voint
outside of tiec offics, for instones in lo gating a -short circuit. This is
accomplished by means of the Wheatstone bridge cord mnd the roverse (RIV) koy.

3. The vprincipal necsuroments and tosts vhich e be mads with this cir-
cuit Zre as follows:~-

AL}, 3ALE R SI;)“JCE BLSURTIETTS.
(B} GRCUND RL 1:.'““ 1B SURSMETS,
(C) VaRL ;_Y IO«)— EST
(D MURR™. Loopfr.:m- o gk gl gl ’
(8) 1.0CAT1UN OF SEORT CI?CUITQ OR Cr LOSS 3.
.4« From the reslotanc:q vslues obtnn*u by tho nbovn csts, the location ¢
of a troubls may be determined from tebuloated dsta of distances or: by comlarison
with. t:g resist:aaco of 2 good ling of kmown _snzv .and length. & bt
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5. To measure the 1loop rasistouce ’of a lins, thd plag -Qf<tne testing cord |
(not shown) is inssrted ir & jack connectud to the line under tést md the tir |
and ring of tico. :L:mr ere short cir.aitad wtz the dlst.;ct end, Th2 “J,Bs & V.L."
and “L“ kcys arg en Op’*r:»t' d snd tie r~.t10'1 aizl ssct. Ths operation of the 1
7.B, & V.L." key ilsJon“bcta the volt miliarmetsr from the test circuit and con-
nects the test circuit and *h_ 307 volt btesting battery to the Bridge. Tie oper- l
ation of the 'L key disconanects the erUud. from tls testing battery and connects |
th.,' formerly groanu:d side of the ‘wtt ry to the tip side of the test circuit.

he "B &G key of the Bridge is thAcn dewrossed and the rheostat arms varied until

a balance is obtsincd wnd tho golvonometer shows no deflection. Tho ".1™ ond
"B & G" koys ar2 then opuratud {(incrousing the resistance of the g:lvﬁnorretnr shunt)
until a balanes.is obtained by menipulating, tixe rheostat arms os befors. The
WOPEKY and M3 § " keys are now deorcssod until o balanco is egsin obtzingd by
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varying the thCbtrt "rms ¢s before. The unknowm resistance "X" mey then be
ctlenlated by meens of the following formulo:-
Where "R" = rheosict resistonces '
o "M = resistrnce of loop '
| " "AM = pratio dinl setting
X -= AR

(B) GROUNDED RESISTANCE MEASUREMENTS

6s This %est is mede in o similer monner to that deseribed for (&), with
he "G" key (showa in th@ testing gord circuit) opercted. After obtaining © ; .
b alance, thn wknovm regsistance "X may be coleulated from the following formula:-

Where "A" = potio dia) setting
" "R" = rheost2ot resistonce
o wX" = resistance to ground
X = AR

NCTE:= This %est chould be mede only under fovorable clrcumstinces os it
is not reliable if savih potenticl exists or if ground has ony cpprecisble re-
sistonce.

(C) VARLEY LOOP TEST (LOCATION OF GROUNDS)

7. To make 2 Veriey loop test the foulty ané good wires ore joined ot the
distant end of the line and the loop resistonce measured s descrived under t4),-
The "L" key 1s then released, the "W.B. & V.L." key being held opercted, ond the
retion diel is set ond the rheoetet dials of the "Bridge varied until 2 golvone
ometer bolance is obtained. The "B & G" 2nd ".1" keys of the Bridge tre then
depraessed and the rheostat diels varied until o Jalvenometer balance,is ogoin Obw
teined, After obtaining a galvanometer balenee with the "B & G" ond ".1" keys
derressed, the "B & G" £nd "OPEN® keys are depressed ond 2 balence obtrined by
varying the rheostot dizls os before.

8s The resistence "X" in ohms to the foult mey be ctlculoted by meons of
the following formula:e

.’

Where "L" = totol resistonce of loop.
" X" 5 resistence to the fould
1 "AM = patio dial rezding
" "R" = rheostat recding
X =% -AR
As
(D) MURRAY LOOP TEST (LOCATION OF GROUNDS) ~ : .

9» To determine the resistence in ohms to ¢ foult by meesns of the Murroy
Loop test, the loop resistonce of the porir of wires unde# test is determined 2s
expleined under (A). The "L key is then relecsed, ond the rntio dial is ses
2% M=-1,000 with the "W, B, & V.Il.", "ML" &nd "B & G" keys operzted ond the
rheostat erms are voried until ¢ belenece is obtrined.
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10. After = galvanomester balsnce is obtsined with the "B & G and the
MOPEN®" keys depressed, the resistancs "X to the fault mey be calculated by
ans of the following formulas-

. : : Where "X" = resistance to the fanlt
" wn = resistance of loop
" 71000 = ratio dial rezding
i rheostat reading
13} X R
1000 + R b

e

(2) LOCATION OF SHORT CIRCUITS OR CROSSES (VARLEY OR MURRAY 100P TZST)

&

1l. To cdetermine the rosistancs in ohms to 2 short circuit or cross
between & »sir of wires, {regardlsss of ths resistance}, & good wirs of equal
resistance is connscted to one of the faulty wires st the distant end of the
line and the loop resistance of the z00d end faulty wires is determined as
described under {4},

12, The plug of the Wheatstorno bridgs cord is then inssrted in a test
jeck connected to the feulty wirs, operating the E1€4 rolay. The operation
of the E184 wrelay, the "REV", key being normal, discomnacts ground from the
testing battory and comnects ths testing battsry to tho ring of the Wheatstone
bridge cord. The proper keys are then operated for making the varlgy or
Iurray loop test and the locatiotn of the falt dotermined as deseribed above
for grounds., If the ring sids of the fawlty wire Las beon connected to the
good conductor at the distant end of the lins, it will bs nscessary to operate

_the "REV" key. The "REV" key is associated with the Wheatstone bridge cord to
sncsble the testing opsrator to comnect the testing battery to either the tip
or ring side of the T/heatstone bridge cord.

13. When ths vplug of the Whaststone bridgs cord is removed fronm the test
jack, the E184 relay releasss mé the eireait is rostorsd to normal.
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CIRCUIT REFUIREICNTS

. QPERaTE NN =OFERATS RELELSE
’ Ble4 Test 070 gomp. Tost 020 anp.
: Readjs .03 amp. = Rozdj. .022 Bt} o8
L}

I‘:\.\TGQ "'C!ﬁ"VL. CHK ! fa Ty e ey AR il o
8/15/22. T O APPROVED = C.L. SLUYTSR, G.1aL.
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