
j' 

Ne$torn Eloctric Jo., Incorpor~tvd, 
Engir.eorin~ Dopt., 

New York. 

l~THOD OF OPEP.ATION 
Lilrn CI'RCUIT 

(4 P:iges l P.llge #1 • 
IGGUO l - BT-502151. 

October 20, 1921. 

Testil;g To M.D.F • .And I.D.F. - For Dotectio1, of It:termitter.t Troubl0 - Loc!il 
Tec;t Dosk - (Sn~ll C:ip~cit~r) Power Drive1: ~chil,e Switchir.g System. 

GENERAL DESCRIPTION 
- . 

l' 1. Thi:, circuit i::; used hi. teGtil,g subscriber•:; lineG for ir:termittent 
!, . croG0i::is or grour-d::; vlhich do 11ot rem:iin c1: the lil:e long er.cugh to be locA.ted by the 

uGual methods. It iG u::;ed orJ.y with pimel line fir.ders. 

2. Thia circui't is ~tt;1chcd to the line to be teated by me:ni.s of plugs ,i.nd 
cords through the l i11c tormir:~l::; on the M.D.F., ~nd tho ::;leave tormir.ab fit the 
I.D.F • .qnd by n:o:n:.3 of .::!. clip to or.e cout.qct of the line relay i1, the Hr.e finder 
circuit. The circuit i::; provided with three lamps h3Vir.g rod, white, and green 
caps. The white lamp is the oor.tr~l Office lamp, the gtoQr. l~mp 1::; the subscriber'a 
lR.mp, :;md the red l.4mp i3 the busy lamp, Whet:: tho reeoivcr at the ::1ub3criber'G 
::;t:itior. is removed from the 3Witchhook, the ::;ubseriber•s 113.mp iG lighted, then the 
ce1'.!tral office lamp and fil:~lly th13 busy hmp lightG, ar.d othor two ::ire oxtir,guiahod. 
Whci: the receiver is repl~ced on the switchhook, tho bu~y lR.rnp is extir.gui::;hed, 
and the oircui t i3 ro::;torod to r.ormal, Whor. a cross or grou1:d 01:. the rir.~ of the 
lir.o outside of the ct?i:,tral office occurs il~term1tte1~tly, so th~t a perma1:ent 
oigr:al alarm is 1:.ot giver,, the oporat io1: is tho samo P..G for ~ reguhr call, unless 
the cross or groUl:d ir.; of auch c;hort dur13.tior. th!3.t the lino is r.ot fou1:d by tho 
lino finder. In this case tl'lo central office lamp r0mair.::: lighted, ~1:.d is ~.xt in­
guished only wher. the plug of the toc.;t cotd io i11Gorted ir. tho tozt Jack. ,,he1~ 
tho ground or a cros::; occurs withil:. the central office, the central office oper-
::i.to::; correctly, the cer:.tr~l office l~.mp lights, but tho subscriber's lR.mp does not. 
If the central office 13.ppMatus oper/3.tes correctly, the cei:tr.<il office lamp 13 
extinguished, 13.1:d th,3' busy l11mp light:;. Whe1~ the grou1,d or cr--oGs i::; removed from 
the li11e, the busy lamp i::; extil':gui3hed, .<i_nd the circuit is re0tored to r.orID.41. 

3. If trouble oc~urs in tho central officu apparA.tus, or. a r0gul11r c~ll, 
p:re,..enting the li1:o fir..dor from findir.g the calling line, tho aubscriber 13 centr:il 
office lamps light. 

,J 
4. The circuit iG providvd with three test jR.ckG, for tcr,til,g the GUbGcribar'a 

statior,., o:r the c0ntrl'll offico ~qui:i;:mc:nt, A.r.d for listen·ing or. GUbacri bor 's line 
before making a test. .J. mor.itoring key i::; provided for monitoring 011 busy ::;ub­
sc:riber' s lines• l 

J 

~T. L..."ll!D DESCRIPTION 

5. To test tho subscriber 'G line, 1:i 88 clip must be attached to the movir:g 
sprj_11g of the top~spring con\bination of the lil:.o rel13.y :md the as::;ociated 207 
plug inserted in the 159 jack box or: the lir,e fir-dor fr;:ime. The ·205 plug m1mt 
be attaot>ed to the line sleeve t8rmil:al 01, the I.D.F • .41:.d the as::;ooifited 47 ph;g 
inse1·ted il; the 152 jack box of tlle r.D,F. The 206 plug msut be attriched to the 
line torm:i.n~ls on thG M.,DoFo, /ind the ::;.ssociated 152 plug inserted in the jack of 
tho jP.,ck b.ox 01~ the M~D~F-. The 152 plug mu::;t be inserted in tho j'-i.ck with ti'ie 
lm.urlad edge up /3..nd to tl1o left,. Th,) 206 plug split::; the lil~c, bridging the wind­
ing of the L rel;i.y A.Cros::; tne line side, 11.nd T!JA.king it po::;sible to observe or test 
th~ lino toward :1 oub::;cribor'::; 3ct, or test tow1=1rds th0 a0r:tr!'.!.l office-. Tho 
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248-A. koy u,u3t be r.orn,~1 whor. tbo l ir.o under test 1G 11r. ir.dUiduR.l li1:c. or the hot 
lir.o of R. P.B.x. group, ,:ind mu3t be oporl'!.tod whe11 tho lino undor toot 13 .q P.B.x. 
lino, othor thlin tho l~3t l ir:e of " group. 

6. It tho ruc8ivor is romovod from tho Gwitchhook, or~ groUl~d occare o~ tho 
ring of tho line, or R. 3hort circuit occur::i 01: tho lir.o botwoen tho ::;ubeoribor•e 
ot.q,tion :..nd the M.D.F., tho L rol~y oper:,tea through ito windi1:ge in acrioe. Tho 
Opl3rA.tior. of tho L rolR.y lights tho oubocribor •e lR.mp, ,u1d cloaoe th0 bridgo .qoroGe 
tho tip A.nd ring of tho contr.ql offico aide of tho lino, 0!)0r~ting tho lino rolR.y 
in th~ oub3criber'o lite circuit. The opur~tio1~ ot tho lino rel.qy in tho oubscribor'o 
lino circuit, cloo~o ~ circuit from b.qttory, through tho windir-g of tho rol~y in tho 
trip circuit, 88 clip, bro:,k co~tl'!.ct of the LFS relA.y to grour.d through winding or· 
tho LR rel~y, opor~ting the latt~r rclR.y. Tho LR relR.y opor~tod, clo3oG R. circuit 
for 48 volt battery, 2 18-~ rcsiotl'!.l~COG k aorios. bro/3.k cont1;.ct of tho FB ar.d SL 
rclR.ys, bre1;.k contacts of the LR rulay to 24 volt bl'!.ttery through tho wir.dir.g of the 
LFS rel~y, operating the LFS rolay. The LFS relay operated, conr.eotG battory 
through tho 18-A.C resistar.co, ir. 3urie3 with the LR relR.y, to hold it operated, 
13.r.d opor.G tho 101;.d to tho cor:tact of .the L rolay in the line 'Circuit, eo th'it tl'lO 
LR relay, doe3 not intcrfcN with the margh~al condi t1on3 011 tho hur.ting load R.t • 
tho time the line fir.der is hur.tlng. The oper.qtion of tho LFS rell'!.Y R.100 lighta 
the whi to lAAlpo • 

7. ·Nhen a lino find~r cor.i-.oct3 to tho 11:r.o ,md to tin_ idlo dlotrict, R. cir­
cuit is closed from battery, through R. rooiot:n:ee in the d1Gtrict circuit, over 
101;.d s, operatir.g the SLB relay through one wir.dir.g, or wind1nga ir. oeP1ea, depend­
ing upor. tho position of,tho P.B.x. key. The oporR.tion of the SLB relay opor~too 
the BA rolR.y, which in turn operl'!.to3 the FB relay from ground on its TMke cont~ct, 
R.r,d conr.ilcts grour.d through the 18-.A resistiu1ce, to the sloeve of the teat j,iok, 
opening the oper~ting circuit of the SL rel~y. If the plug of tho test oord 
should bo in3erted in listonir.g te3t jacks at this time, the tost line ciPcuit 
would not be disturbed. The opor~tion of tho FB relay, (~) conr.eoto the line h~lf 
of the circuit through to the central offioo, in ordeP th~t the eR.11 tM.y bo 
completod, if the oporation of·the FB rel~y ts due to the removal of~ receiver 
from the switchhook, (b) relei:i.3es the L rolR.y, extinguishing the green lA.mp, (e) 
opotG tho circuit through the LFS relR.y, relc4sing it, ~r.d (d} J1ght3 tho red lR.mp 
1'!.0 ~ buGy sign~l. The release of the LFS relay role/3.seG the LR rel~y, 4nd oxtin­
g~ioh8o the uhito 113.mp. When the receiver ~t tho calling station 1$ replaced on 
tbc ewitchhook, or tho ohort circuit is removed, tho SLB rol~y rele~ses, duo to 
the remov~l of b4ttory from tho S lo~d, in turr. role~sir.g tho BA ~r.d FB rel1;.yo, 
extinguishing tho red l~mp, and re3toring tho circuit to normR.l• 

a. Should the crooG or ground occur ir. the cer.trR.1 office, tho L rol~y will 
r.ot operate, ar.d the white l,mip will not light. Tho lir.e rel~y in the aubocribor•o 
line circuit will opor-"lte, however, A.nd the to3t circuit operato3 ~s deocribod ii~ 
p:,r,4grR.ph 7, lightir.g tho white 3nc red lR.mps, 

9. If tho gJ'our.d or short circuit ici of such ahort dur-'ition th.:at tho L relay 
in tho subscriber's lir.e circuit is opoJ'ated, but rele.4sos before tho line fir.dor 
has fouud the line, the LR ~nd LFS relA.ya oper~te and lock up under control of the 
SL 1;.nd FB relays, aG described in pR.rR.graph 7, 3nd the white l~mp lighto. It is 
Loceoa~~y to in3ert the plug of the test cord in one or tho teat jR.Ck3, oper~ting 
the SL rolR.y, to role:,so the LR ~r.d LFS rel~ys, oxtingui3hing the l~mp ~nd restor-
ing the oirouit to norm~l. 
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10. lf tho line iG aol~eted by~ fin~l circuit, bA.tttiry from the fir.A.l circuit 
over l8P.d s, opurA.too the SLB rcl.qy. The opor::i.tion of the SLB relA.y funotione ~a 
dcGcribed in p,i.r~r::i.ph • 7, ~nd the buoy l~ip lightch 

11. If the plug of ~ testing cord ia iMerted in either of the teat j.~cke to 
teat the line, bA.ttcry on the aloeve of the cord circuit operA.toG the SL rel::i.y. The 
SL relA.y operA.ted, (~) opene tho operAting circuit for the LFS iu-.d SLB relA.ya, (bl 
0O1~nects b11ttery through the 2 18-Q ra:.iatA.nce3 in serioz to the sleeve termin~l of 
the line, holding it buey, to the hunting line finder, .q11d (c} lighta the rod l~mp. 

12. Tho testing op~i:·::i.tor tni:lsi" monitor on R. buGy 1 i~D by oper11t1r.g the moni torlr.g 
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OIROUIT REQUIR~TS 

THE lt'EA:QJUST REQUI~EMmTS SHOW BELOW ARE FOR M.\IllTJ'mA?lC~ US'E ONLY. 

Bl35 
(LR) 

B244 
(SLB) 
Wdgo. in 
Sorioo 

Secor.daJ'y 
Winding 
( 8000 Ohtr!B ) 

El06 
(FB) 

E200 
(LFS) 

E200 
(Bl) 

El0l0 
(SL) 

B1344 
(1) 
Wc1g3e in 
se:-. aid1ug 

ENG.--:RAF.,.JO, 
10/20/21 

OPBRA.T'F. 

Rc;;dj •• 0010 ~mp. 
Teot .0016 ;;mp. 
w.c.c •• 0021 1:1mp. 

Bvadj • .001 11mp. 
Te3t .0013 ~mp. 
w,.c.c •• 0015 amp. 

Te3t .0014 .qmp, 
WoC,C •• 0015 ~mp, 

RcP..dj. .030 ~mp. 
Toat .035 "l.mp. 
w.c.c •• 040 amp. 

~oadj • • 016 ;mp. 
Toot • 022 ;;mp. 
w.c.c •• 028 amp. 

Re::idj • .016 AfDP• 
Test .028 ~mp. 
w.o.c •• 040 ,unp. 

Readj •• 069 ~P• 
Te3t .099 amp. 
w.c.c •• 128 !imp. 

Re;;dj •• 013 ~mp. 
Tc:; t .0l 5 ;:mip. 

Woc.c. ,0158 amp. 

Re~dj • .0l.5 ~mp. 
Teat .014 1:1mp, 

Re~dj, .047 ~mp, 
Teot .044 ;mip; 

CHK' D,--WCD-CWP, 

REL'EAS~ 

Roadje .0003 amp, 
Tost .0001 1'mp. 

Readj, .0002 ,mip. 

Test ,0001 ~mp. 

Readj •• 003 1lmP• 
Toot ,0028 .iunp. 

Re~dJ. ,003 l'llDp, 
Te3t .0028 R.mp, 

Re~dj •• 005 amp, 
Te3t .0046 aTLp. 
w.c.c;. ; .0042 amp. 

APPROVED - C,L.SLUYTER, G,?fuLc 
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