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1 .. This circuit is usGd \7ith ths )rim.:1ry r.nd s0conc:~•Ty t t.' Jting cord cir
cuit 3~ a loc3.l _test d3s}r, for locs.ting ::nd dstormining tho o::tont of troubl·.:.: 
on a line. It is ·,)r'°:l")vidad with keys. to en3.QlO .th0 't .esting .. o:Qcr:;tor to rr.3.kG 

tho V3rlcy ,:mc.i Mi.:irra'.Q' lood t •.;; St s in r.ddi tion to the usu::.~l b: ... ttury ~1d gal vE.non:Gter 
kGY:• 

2.. In: ord0r to -incroa.30• th2.-us;:;fulnnss· ·· or tr,.') yr;,r·1 :-:.--:¥ ·r:"'" · "\,!-•rr~"l;'~ loo·"" t' :-i<"'t- ,~ 
I • • • • • • '"" ¥........ ..... '-'.:/ \o,..:,,J,.J. V . ;i.... ~--· . J..J ....,, ._, \,a J 

it i~ oft::m d0sira1Jl0 to G.xtcmc. tl10 ground;3d sid:: of th-:? bn.tt,: ... 1~1 1,__, .:..Jm3 :9oint 
outs1clo oi t.i.~e officG, for. inst-:-mc0 h1 1oc:1ting a .:short circuit. This is 
accomplished by mo.:ms of the ~7hco..tst_ono br:idg.J cord nnd th8 r .:vorsG (~-V) ltGy. 

3. Tho ~rincipal moasur:rnr:- ntc . .3;nd to3.ts ·. :hich c~.1 bo mn.dG ,~~ith this cir
cuit ~:re 3.3 f o 11 O\-: s :-

. . . 

.. U~l. sn ::?LE RE3 I ST ,:'.J.J c::; :.-1E1'...3JRJ1:ET"T i'S .. . 
(B} . GRCmrn m::;3rsr,r.:_·r0.i3 :i..'·E,' .. SUlli2,~::~HTS. 
( C) VAPJ,EY 1-00? '11ES•r 
( D} }1URR·,·. LOOP TE~~- , .. 
(E)' LOCl:..'r 1 1Jl\T OF· 31DRT CIRCUITS OR CR03SE3. 

.. ,' - . 

\ ·.' 

.. 
. , .. •.. ,: 

, .. 4. Frpm · the resistancG v:J.ucs ob~ain<:➔ d by ~r.·:,¼ a.bOV0· t 0 sts, ·t .he loc.aJion 
of ' s t .rou,bls ,m~y bo .dGtern~ined from tabui~ted ds ta. 9f . d~st~ces or-b~ conp:?.r,i:3'011 
\Jith , t j"'e rosi$kil1CD of :::.. _good lin? of known siz~ .:~d. l~pg:th. , • ,., 

. ·.• ·1 

OPBRkf :I:0N ·. • ·. 

, ~ . ; 

5. To :rre3.sure tfr.~ loop r0si;::,ts:uc0·of 8. li1H, th~- plus -~f.t.fl.e tcst~ng cord 
(not .-;ho-,:m) is inserted in .'..l jJ.c}<: conr..ect~d to th,:; lin2 under t0:3t · :~id. the tfr . 
:md ring of t~1G : l~G ~0. shor:t .cir:.:.:ii,taq at tt1e distant end. ThG n-:J.B. & V .. L." 
and 11r,ti k')ys ar3. -thGn op3r::1.t0<;i ~-:nd. th0 r-:t,!on ca::.1 s0t o ThG oner3.tion of t.tu;;; 
"rl.B. & v.1. li imy · dis::;onne'q_ts · the volt L1ili~IY.LDJGt.~r from thG test cj_rcuit Md con-

. nects tho tost circuit . 211d. t1;i2 )0)_· yolt "t•est.bg b:1ttery to th0 Bridge.. The opor
Rtion of n .e 111:u lmy discm1.Liocts f~? gro-µnd fron: tLa tGsting b:.-:,ttery 3lld connects 
th(1 forrr;0rly grounded side of tho ·_ b2=,~~ 2r~r to t~n-~ tip side of the test circu.it. 
Tho "B &G 1\ key of the Bridge is tf:icri d.0·:71"0 s3sd .:md the rheostat 3.rms varied until 
a b3.l-3r1C8 is obt:=sin::;;d 8.t.1d the· g:.:ly :-nometc r shov:.s no d:3flection. T}:l·J "• 1° :md 
"B & GO koy s Ur•) then op:9rated { incr6~sing the resistance of tho g::l vsnorr.GtGr shunt) 
until a · b3la:1ce , is _obt:3:ined b.y m~).1ipul2.t in,g. th8 . rheo ~t.2..t . 3.rrns 2~3 beforG. -ThG 
11opu;1,t and . . t!j3. 8'_ '. ~It :1:CY$ ir_~ nm·, d2.i)r.G~53d .. 1;Ultil . -~i.

0

.i>C:~~~co ~s ~r:.in obt~'l.inod by 
- .--·!--

.-;;1 
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'\t[lrying the rheostct c:rms ~s before.. The ' u11kno-;;m 1·esista11ce "X" mt-? then be 
crlculated by mec.ns · of the follor:ing formul~ :-

\·n-1ex·e TfRJZ = rh0ostrt resistcnce. 
lf ux,r = res is tr'. nce of loop 
" "},.If ::: rDtio dinl setting 

X ~- AR 
• 

• 
( B ) GROUNDED HTiJS ISTi1.NCE MEliSUREMEH'.l!S '\ 

6e Thio tcs ·t le mo.de in c. simila:r mnn11er to thc.t describecl for {A), with 
ths "G" t:ey ( shovm :i.l1 the tE:st il"1g cord ciroui t) operP.tod$ .After obtnining · rJ. • 
on.lance, ~h/3 unJrJ.1o'rm re-s~.stance ''X:1 may be cnlcu}.~.ted from -the f'ollo\-:ir1g fornmln::... • 

Whe11 e nJ,." ::: rntio dit\:1. sett:i.11g 
11 HH" -~- :t."heos tc t res is tcnce 
u "X" = resistance to ground 

X - AR 

NOTE:.- 'rM.s -:~ es t £houJ.d ·t?e m[.:de only ,~mder fcvorable oircumst~nces ris it 
is not r$lit1,bJ.D !f st1.l'th potenti~11 exhrts Ol" 1.f ground bnc vn!r c.pprecieble re
sistnDde. 

{C) VARLEY LOOP TEST (LOCATION OF GROUNDS) 

7. To make n Vsrle~,r loop test the fnult;y an1 good \7ires nr0 joined ct the 
distant end of the line and the loop resista11ca measured as described under · tAh · 
The "L'' key is then rBleaeed,· the "W.B~ & V .L," 1::::ey beh~g held o:perrited, r-nd tbe 
r:=1tion dial is set u.nd the rheostet dial:3 of the ''Bridge varied until :? gc..lvc.n
ometar bnlance is obtained .. 'l'he "B & a." Dild n .1" keys of the Bridge t:re tb.en. 
da:pres~ad ri.nd ·the rheostt3.t di2ts vc.ried m1t1l r: 0,alva.11ometer btil~nce. is ngl"i:Q ob• 
t~ined. After obtaining a galvanometer b~l~nae .17i th the "B & G" end ".1° keys 
depressed, the aB & G" tnd "OP:iN11 keys nre depressed end n bulnnce obtrined by . 
varying the rheostc t dicls cs before·" · 

a- The reslst::mce "X" in or.i111s to the rvult m~-Y be crlculttted by me~ns of 
the fo llowil'lg :fprmuln :-

V1lhere HLU = tot!! 1 res is tr1i,ce of loop. 

" "X" :.: re$1stDnce to the fr•ult 
tt "1-" ::: rutio diDl rending 
tf "R" = rheostat rec.ding 

X = 1 -AR 
A i- 1 

( D) MURTJ..A Y LOOP TEST (LOCATION OF· GROUNDS) 

9.~ To determine tbe :res is t~.noe in ohms to E f;;ul t by men11s of the Ivlurrny 
Loop test, the loop resistance of the ptiir of wires undar test is determined · r!.s 
exp le ined -~:mder {ld. Tbe "L'-' 1rny is the11 relevsed, end the rri..tio din.l is sei; . 
nt M-1,000 with the 11W" Bo & V.L.u, "ML" t'!nd "B & G" lteys opor~ted tmd the 
rheostnt ~rms nre vo.ried until r. br-lr-nce is obtr:ined. 

.~ 

• 
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10. A.fter a. galvanometer balance is obtained rlith the 11B & G" and the 
"OP.EN" keys depressed, the resistance ttX11 to the fa.ult may be calcu.lated by 
reea.ns of the follo;;dng fornula;-

1Jhere "X" = resist anoe to the fault 
" '~L 11 = resistBUca of loop 
tt E .. 1OOO = rat ~o dial res&ing 
u "Rtt = rheostat res.ding 
It X = R 

1000 + R 
L 

(E) LOC ... 'iTION OF SHORT CIRCUITS OR CROSSES (Vi:J?LBY OR ilURRAY LOOP TEJ.r} 

11. To determine tho resistance in ohms to a s..riort circuit or cross 
between a ::_Jsir of \Vir0s, (rega.rdle ss of the resi stan(}e) ~ a good v,ire of equal 
resistance is connected to one of the faulty wires s.t the dist .:mt end of tt.e 
line and the lo·op res.ist3nce of the good and fsulty wi:res is determined a.s 
described under (.A}. 

12. The plug of the Wh0a.tsto1~e bridg~ car~ is t lien inserted in a. test 
jack connected to the fe.ul ty wire, o-;?Grat ing the El84 r s-l~y. The OI,£rs.tion 
of the El84 1"6lay, the ttREV". key being normal. disconnocts ground from the 
testing battery and connects thG testing battery to tho ring of the Wheatstone 
bridge cord.. The proper keys are then operated for making the varl()y or 
Hurray loop test and -~he locatitm of the f3Ult determined as described above 
fer grounds. If the ring sida of the faulty wire has berm conne.cted to the 
good conductor at the di stsnt end of the l in-e, it will be noce ssary to operate 

. the "REV" key e The "REV" key is a3sociated with the Wheat stone bridge cord to · 
enable th9 testing opere.tor to coi;inect the testing battery to either the tip 
or ring side of the -~7heat ston~ bridge c-..ord. 

i3o \"/hen the pl:1g of the Wheatstone bridge cord i3 removed from the test 
. jacl-c, the El84 reley relea.sas mid the circi.1.it is restore d to normal • 
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