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Nesturn Eloctric Jo., Incorpor~t0d, . 
Engil:oering Dopt •, 

New York. 

LIBTHOD OF OPEF.ATIO!-T 
1nm CIFCUIT 

(4 P;,.gea l p,q,ge #1 • 
IeBuo 1 - BT-502151. 

October 20, 1921. 

Te3ti r:g To M.D.F. J.nd I.D.F. - For Detectio1; of Ir .. termitter.t Trouble - Local 
ToGt Dosk - (Sn;P..11 Cap::l.cit;{) Po~1or Driven M~chhie Syvitching Sy3tem• 

GENERAL DESCRIPTION 
.. 

J 1. This cir~uit is used in testing subacriber•a line& for inter~ittent 
cro00cs or grou1:ds which do 11ot rvmi:3.in or. the line loi-~g enough to be located by the 
ua1.rn,l methods. It is U3ed or.ly with p:mel line fir..ders. 

2. This cfrcui't is ~tt~ched to the line to be tested by me,411.s of plugs ::i,nd 
cords through the 1 il:c tormil-:: als on the M.D.F., ~nd tho sleeve tormir..::i,ls rit the 
I.D.F, and by n:e~1:G of :3. clip to one cont.-.,.ct of the line :relay i1: the line finder 
circuit. The circuit is provided with three l:,.rnp3 h~vil1g :red, Nhite, ::i,nd grce11 
caps. The white 18.mp is the 0011.tr:,.l office latnp, the grcon 1,imp 1z the subscriber's 
lamp, ~md the red lamp i:3 the bu==·Y l~mp. When the receiver ~t the 3Ubscriber'G 
station is r emoved fron1 the 3Witchhook, the subscriber's lA.mp iG lighted, then the 
cer:: trA-1 office lamp and fir...::3.lly the busy h.mp light5, :,.nd other two ~:re oxtir~guishcd. 
When the :receiver i3 replaced on the swi tchhook, the bu::y 1 :,.mp is ext ir:gu ished, 
and the circuit i3 r e stored to 1:ormal, Whon ~ cro:3a or grour.d 01: the rir::g of the 
line outside of the centr.41 office occurs intermittently, so th~t A- perm~nent 
aigr~A-1 8.larm is 1:ot given, the oporA.t ior:. is the s.4mo .8.S for ~ rogufa.r c::ill, unless 
the cro33 or grom~d iG of. 0uch Ghort durA.tior. th.!3.t tho line iG 1:ot f'our:.d by the 
lino find.er. In this cA.se tno central office lamp rom.4.i:r:~ lighted, 8.r:.d iG extin
guished only wh e1: the plug of the toGt cot d io inGerted k the tost jack. WheL 
tbo ground or a cro33 occurs wi thil: the ce11tr::,.l office, the cer.:tr::,.1 office ope:r-
atos corr ectly, the ct:mtr2.l . office l::imp lights• but tho subscriber'a lamp doen not. · 
If the CEmt:ral officG ~lJP8.rA.tus ope:ratGG correctly, the cer.tr::,.l office lamp is 
exting uished, a1:.d th e b ·1sy lP..mp lights. vVheL the ground or cr-033 i3 removed from 
tl'le line, the bus.y hmp is extil:.guished, .s.nd tho circuit is reGto:red to norrnF1l. 

3. If trouble oc~urs in tho ce1:.trr:1l offic0 A-ppar~tus • 011 a regular c13.ll, 
pre,yent ing the lir:e find or from finding th G calling 1 il:.e, tho G ubzcri ber 's centr:il 
office l::,.mpG light. 

4. Tho circuit is providud with three t est jackG, for to~til:g the subGcribcr'a 
station., or the c(mtrA.l office 0qui1~mei:t, ::iLd for . listcmir.g or, sub0criber '0 li11e 
bd'ore mF.1.king A. te~;t, l. mor.itoring ke~r is provided for monitoring or: buGy sub
scriber's lines. 

DET.l:H LED DESCRIPTION 

5. To test the sub '.',Criber's line, -'3. 88 clip must be ~ttachod to tho movir-g 
Gpr Lng of the top s pring conbination of the lir:: e relay and the associ::ited 207 
pl ug j_nsorted in the 159 j.s:ck box or:. the lir.o fir~dor fr,g.me ,. The ·205 p lug must 
be .g,t tao~ed to the line sleeve t 0rmil:al 01:. the I,D.F. 1:ind the as.sooiat e d 47 ph1g 
ins erted in the 152 jack box of the I~D.F. The 206 plug msut be ~tt::,.ched to th e 
lino t o;rmj_1:.als 01: .. th u M., Dl) :B'o , A.nd t }rn ;;,ssociA.ted 152 plug inserted in the j ~uk of 
t r:o j2..ck b.0 x OL. the MuD~ F. The 152 plug must be insert ed in the j,o:ick Vv' ith the 
knurl ed edge up and to the l efto Tho 206 plug Gplits the lir:.c, b:ridging tb e vdnd ... 
i ng of the L :rel;:,.y acros s tn e lino s i c.o r> B.nd nl:l1ring it possible to obo erve o:r t e~t 
t h!.? lino towA.rd ,g_ Gubsoribc:r's s ot, or tost towHrds the c or:tr~l offico. The 
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248-A koy ·must b1a r.ormr.il whor. t'ho lko under test io ~r. ir.di~iduA.1 li1:o. or tho Viet 
lir .. 0 of f:l. P.B.x. group, Fil:.d must be operated whe11 tho line undor toGt 13 ~ P.B.x. 
line, other thA.11 the l:3-3 t 1 ir:.e of A. group. 

6. If tho rooeivor io r0movod from tho G~vitchhook, or -4 grou1:.d oocore on tho 
ring of tho line, or B short circuit occur~ ot the lino between the subooriber'e 
otation a11d the N.D.F. • the L rolr.l.y oper::.tteo through ita wi11dkga i11 serios. The 
opor~tion of tho L rol.!3.y Hghta tho 3ubocriber'e l~mp, ,md cloaca the bridge Mroee 
tho tip r.l.nd ring of tho contr~l offico aide of tho line, opor~ting the line rolA-y 
in th8 aubscriber's lite circuit. The op0r8.tion ot tho line rel~y in the 0ubscriber'e 
lil:e cil"cuit, cloo00 A. circuit from b'ittory, through tno wir~di~g of tho rel3y in the 
trip circuit, 88 clip, bre:4-k cont::J.ct of the LFS rel~y to grour~d, through .winding or· ' 
the LR. rel8.y, oper8.ting the l~ttcr rol~y. The LR rol~y op0:ratod, closen ~ circuit 
for 48 volt battery, 2 18-Q rosist.8.r.ces in sericG, break cont.4ct of tho FB ~11d SL 
rcl~ys, bre8.k contacts of the LR ral8.y to 24 volt -battery through tho windir.g of tho 
LFS rel,:i,y, oper8.ting the LFS rolt:1.y. The LFS relay operatod 1 oonr.ects bt:1.ttery 
through the 18-AC resistA.nce, in G0rie3 with the LR relA-y, to hold it oper:,.ted, 
8.td opor~G the le8.d to tho co1:.tact of .the L rol~y in the line ·1c il"cui t • eo th~t tne 
LR rolr:iy, doo3 not ir:.tcrfere with the mr.l.rgh:al conditions on tho hunting lead A.t : 
tho time the line fi11der iG huLt ing. .The operr:tt ion of tho LFS rel~y ,u so light a 
the White lA.mp. . 

7. When ':I. lir.o finder cor.r.octt:: to the 111:e ~md to 11n idlo d1atriot, R. cir
cult is closed from b.s.t tory ,. through :; reGist;,i.1:oe in the diGtrict circuit, over 
leA.d S, operating the SLB :relr.l.y through one windi:r.g, or windinga in aei-1es, depend
ing upon the posi t1011 of, the P.B.x. key. The operA.tion of the SLB rel~f oper"1tea 
the BA rel~y • which in turn ope rat es the FB relA.y from ground on its m~ke cont~ot, 
and conr.ccts grour..d through the 18-A resi3t,411ce, to the sleeve of the teat jMk, 
opening the operA-ting circuit of the SL relA.y. If the plug of the te3t cord 
should be inserted in listening test jA.CkG A.t this time, the test line cil"cuit 
would not be disturbed, The operA.tion of the FB rel~y, (~) connect3 the 11ne h~lf 
of the circuit through to the centrr:tl office, i11 order thA.t the c~ll m~y be 
completed~ if the operatio11 of· the FB relA.y 15 due to the remov~l of ,,_ receiver 
from the switchhook, (b) rele~3e3 the L relr:ty, extingui~hing the green lA.mp, (e) 
opens the circuit through the LFS rel4y, releasing it, .!:ind (d) Jights tho red lamp 
~s ~ busy sigL~l. The rele~se of the LFS relA.y rele~GeG the LR rel~y, and extin• 
guiGh0a the ·white lr..mp. Who11 the roca1'11er ,it the cdli11g 3tati01"! b repl~oed on 
tho ewitchhook, or the short circuit iG removed, tho SLB rolBy rele~ses, due to 
the remov~l of b8.ttery from the S lc~d, in turr. role~sing tho BA ~nd FB relaye, 
e:rti11guishir ... g the red l~mp, ~nd reGtorirlg the circuit to 1:.orm>1le 

s. Should the crosG or ground occur in the centr~l •Office, the L rel~y will 
not opor~te, ~1:d the white l.4mp will r .. ot light. The line rel~y in the 0ubscriber•o 
li11e circuit will opera.te, however, P..nd the tezt circuit opor.4toG a:; described i11 
par.t:1.gr"lph 7, light h:g the white and red l.4mps. 

9. If tho groutd or 3hort circuit is of such short dur~tion th~t the L rel~y 
in the subscriber's line circuit 13 oper~ted, but rele~sas before tho line finder 
h8.G foutw1 the line, the LR ~nd LF$ rel A-ye oporate ~nd lock up ur..der control of. the 
SL A.nd :B'B rel.t:1.y3, 8.13 described in parR.gr;:i,ph 7, ~nd the white l,4mp _lights. It ~s 
noceesRry to insert the plug of the t6st cord in on~ of the teat J~cks, oper~t1ng 
the SL rel~y, to releRse the LR ~r.d LFS relA-y3, extinguishing the l~mp ~nd restor-
ing the oiro~it to normRl, · 
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10~ If tho line is ~oleeted by~ f1n~l circuit, b~ttery from the fital circuit 
oTtor 10.9.d _s, op0rat0a the SLB rol~y. The oporat io11 of the SLB relA.y function.a :t1a 
dOGCribGd in P~l':,.grA.ph. 7 • 'lnd tho buey l~mp lighta. 

~ 11 • If trie plug of A. testing oord ia inserted in ei thor 9f the teat J~cke to 
test the lin~, b~ttery on the aloeve of the cord circuit operA.tcG the SL relay. The 
SL relay oper11ted, (a) opena tho oper1iting circuit for the LFS ar.d SL~ 7eh.ys, (b) 
oor .. necta .battery through the 2 18-Q resiotanoes in sericG to the sleeve tcrmind of 
the line, holding it buey, to the hunting line finder, ~nd (c} lighta the red l~mp. 

J 

12. The testing OJ;)~?-ator t11ay n1onitor or.. '3. busy lite by oper .!13.ting the monitorlr.g 
key, 

• 
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OI~OUIT REQUIR~TS 

THE lt'Eg>JUST REGUrnEMENTS SHOW?~ BELOW ARE FOR MAINTENANC~ USE ONLY. 

. Bl35 
(LR) 

B244 
(SLB) 
Wdg0. in 
Series 

Secor..dR.J"y 
Winding 
( 8000 ohres ) 

El06 
(FB) 

E200 
(LFS) 

E200 
(Bl) 

.,· ~ El010 
(SL} 

El344 
(L) 
Wdg3~ in 
se:rll ~iding 

J 
ENG~-""'PkAF,,.JO. 

- 10/20/21 

OPERAT~ 

Rc~dj •• 0010 ~mp. 
Teat .0016 :3.mp. 
W .c. c. • 0021 ~mp. 

RG~dj -. .001 R.mp. 
TeGt .0013 ~mp. 
Wcic.c •• 001s 1,mp. 

Test .0014 ~mp. 
WoC~Co .0015 ~mp. 

RoR.dj •• 030 ~mp. 
Toet .035 ~mp. 
W • Ce C. t040 $IDpe 

Re adj • • 016 ,qmp. 
Toet .022 ::imp. 
w.c.c •• 028 R.mp. 

ReA.dj •• 016 ~mp. 
Test .028 ,,_mp. 

w.o.c •• 040 'lIDP• 

Re~dj •• 069 ~mp. 
Test .099 ~mp. 
w.c. c •• 128 ~mp. 

Re~dj •• 013 ~mp. 
Test .015 ~mp. 
W0C.C •• 0158 ~mp. 

Re-'¼dj. ,015 ,imp. 
Test .014 f.lmp. 

Re"-dj. • 04 7 'imp. 
Teat .044 ~p, 

CHK'D.--WCD-CWP. 

RcR.dj •• 0003 R.mp. 
Test .0001 '1mp. 

Re~dj •• 0002 ,unp-, 
Teat .0001 ~mp. 

Re~dj •• 003 mnp. 
Toot .0028 !imp. 

Re~dj. ,003 'imp. 
Te3t .0028 ,:imp. 

Re~dj •• 005 1:lmp. 
Te3t .0046 1:itrip. 
w.c.ci·.,: / .0042 ~mp. 

.APPROVED - C.L.SLUYTER, G.M.Lo 
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