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E527 

OPERAIJ'.E 

S9eci3.l requirements 
Readj. ,015 :1m1. f L1> 

Inner 
(1000 

l'Jdg, Te st .016 amp, ------ohms). w.c.c . . 0185 3m9. 

Outer l'ldg. 'J!e st ,041 amp. 
(500 ohms). w.c.c, .086 am;>, 

E547 Special requircmmts 
(TJ Readj, ,048 .'.llilf>,/ 

outer Wdg. Test ,051 amp. 
( 400 ohms) , 

Inner Wdf, 
(900 ohms) 

Test .016 3IDI?. 
w.c.c .. 048 amp. 

NON-OP.F,BATE 

to insure fast relq.:1se • 
Resdj. ,010 o.np. 
Test ,0095 2-mf), 

to insure fast release, 
Readj. .039 amp, 
Te st .037 am,p. 
w.c.c. ,017 amp. 

RELDASH 

Hold: 
·Re:idj •. 011 amp, 
Te st .012 3rno. 
w.c.c .. 013 am.9 •• 

'.re st • CJ0-36 3tn9. 

~:;;: 1 - tr.his relay sh3.ll be equlgped with a. reoova.ble 
·arntl,ture stop (piece part 163914). ..___,, 

Spl,E9 
. per 
D-20876 
coded 
E551-_ 
(?BXT 
E565 
( rr.K) 

El383 
( im) 

' S9e~i~l requirements to reet circuit conditions. 
Armature 'J!r3vel .020 11 + ,0025 11 • 

Readj, .0254 amp. - Beadj. ,0215 amp. 
'J!est .0268 3JDP, '!est .0205 amp. 
iv.c.c .• 0268 3mg. v;,.c.c •• 0164 3.11!>• 

Re:idj. .017 :lmp. 
Te st ,019 am:?• 
T7,C .O. ,021 !imp, 

Readj •• 011 ~mp. 
Test .010 atq:1. 

5;-,ecial reouirereents to insure f3st 099rat1on, 
~lll3 ture T;ave l sh.all be • 015" ± .0025". 
Re3dj •• Q062 31Il.9• 
T.e st ,0065 amp. 
w.c.c .. 012 amp. 

Readj .. 001 am9, 
Test .0009 smp. 

ENG.--JLS:ML, 
2/28/22. 

CHK'D. --r/JT :Cl'&l • .APPROVED - C, I,. SLUYTER , G ,M • L. 



fi 

Western Electric Co •• ln~or~orate~. 
Engineering De~t •• 

New York. 

METHOD OF ~PERAfION 

(8 fagosl Psg3 #1 .. 
lssuo 6 - BT-431156. 

Rop1ao1ng all previous issues. 
1/2.rch 15, 1921, 

Schamatic - For - Final Ciro'll1t _ With :,,~a.rginal Rol68 Test - Full Mechanical Switching 
System. 

GENERAL DESCRIPTION 
-----------------

1. This circuit 1s used as a finai aelJotor in a full ttaehanical switching ottie~. 
, It is solactod by a local, card.i.oss• of!ica• or lnter-offica incoming selector. 

2. ThJ principal functions of this final ael~otor are as follows: 

1. To aalect th~ ~eaired line abd establish talking connoctioh. 
2, To test the lino for busy, • 
3. lt the lino 1s idle to hold it busy to other hunting selectors. 
4., •lf tha lino is busy to give a busy baOk signal to tho calling party• 
5. To soleot a non-buey line in a P,B.l. group, 

~W.LED D~~~ICN 

OPERATION .......... -~-
3. Whon an incoming aeleotor so1~es th~ tip, rtng and ~le~vo taminala of t~1s 

oirouit, ground from the 1noom1ng circuit is conneot~d to tb~ aleovo tsrm1nalsas a 
busy condition, At tho aaxno tiJtO a circuit is closed advancing ~hb incoming sol~ctor 
to 1ta "SelecUon Boyond" position.. This cirouit is tracad from ground on cam I, 
uppur inner contao~ of oom J, outer winding of th~ 1' relS¥, lowr inner and upper 
outer contacts of oaxo N, over tho ring conductor, to oatt~rr through the winding of 
tho. 1 noom1ng 11 D.3 rol~. 

'• The f releiv doos DOt opurato at this tiue due to th~ high resi$tanoe 1n the 
circuit. After tha aosoolat.od incoming s~loctor circuit has adva.ncad, a circuit is 
olosod from oatt~ry through the inner winding of tho L rala,, lo-war inner contact of 
cam G, upper inner contact of o·am F, tip side of th.a truck,. to ground through the 
atapping relar in tba a.ssociat~d sand.or circUit, operating tha L rel~. !t'he opJration 
or the L rel~ Q1osas a. circuit from ground on its a.rmaturJ, ~hrougb tlle lowar inner . 
contaots of cams E ·and»., to b~ttary through the \?inciing of the ~ rel~ which •oper~ : 
ates. ~e !IK rel~ operated, ( a.) locks to ground on the sleeve- conduc~o~. and ·( b) 
advancas the awitoh to position 2 in a circuit from ground on its armatu~a. upper 
outc:ir oontaot of c~ o, to bD,ttery through the R magnat. • • 

BRUSH AND GROOP SELECTIQN _,___ ________ ---___ ._._. __ _ 

s. 'l'he L rela;v operated, (a) loeks in a circuit from battery through the inner 
winding and :mako contact, low.Jr outer contact of cam G, cv0r tha fUDdam3ntal eirc~t. 
prov1·ously describad• a,nd lb) closes a circuit from ground on i ta erniaturo• innor coh­
tsots of c~ E, to battJry th7ougb the HS..magnet v.hich Gpara.tes, ca.usl.ng the· solector 
to mova upward for brush selection. A.s the salector moves upward in posi-tion 2

1 
carry­

ing the commutator bruah_~s ovei- the e0tomuta.tor segments.___ the A sagn!ent and b~sh in!er­
m1ttontly connect ground to the tip side of the fundam~nt.31 circuit, through cam F, 
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succeaaiv~ly short circuiting tru stepping rQl~ in tha associated saw.er circuit, 
thus releasing it and psrmitting its ~o-o~ration until th.a proper brush has bean 
solactad. VJhcn suf'ficiont impulsas have bevn sent back to aa.tisfy the s,and13r, tho 
£m:1rlatr.;;H1tal aircui t is op.:)nod, :rolcasing the L ral8i>7. The L rela.v ralea.sed. oi)a ns 
the circuit through the HS ms.gnat, stopping th.a Ul)'l'1ard movement of the selector, 
and closes a circuit frcm ground through its arinatur~, and braak oontaot, upper outar 
contact of CClll B, to batt~ry through tho R mag~t, advancing the a~itch to position 
3. In position 3, the TRIP ('llP.) magnet oporates to ground on caro I. In position 3, 
tho fundsir,cntal circuit is eg~in closed op,3rating th~ L relay. The L ralay operated, 
looks through 1 ts innar winding. ovar tha fundamental circuit and advances tho3 switch 
to position 4 9 in a circUit from ground on its armature, cam B. to battery through 
the Rmagnet. In position 4, the HS magnet operatas to ground on the armature of ths 
L r,:3ley, moving th;) selector upward :t:or tens s;)lection. The trip magnet being opsr- • 
ated in Position 3 to 5, causes the previously aaleoted sot of brushes to trip as iha 
selector starts upward in position 4. As the ssleotor moves upward for tans selection 
carryicg the commutator brushes ovar the con:mutator segments, t~e B segment and ~rush 
intermittently connect ground to the tip side of tb~ fundamental circuit, through cam 
G, successively short circuiting the st~pp1ng relSi in tha associatod sender circuit, 
thus releasing it and permitting 1ts re-operation, unt.il the prop~r group bas been 
selocted.. When sufficient impulsas hava bean sent back to satisfy the sender O tho 
f'I.Uldamantal oircu&~ is opened, releasing the L re18'Y• The release of ~he 1 relay, 
(a.) opens the circuit through tbe HS magn~t stopping the brushes at ~ha s~l~cted group 
and (b) closes a circuit through the R magnet ;vhioh advances the switob to position 5. 
ln position 6 the L rala¥ again operates and looks over t.he fundaxnantal c1rc 11i t as 
doscriboci tor posi~i_on 1. Tha operation of tha L Nl~ advances the switch to posi tton 
6. 

-

6. In position 6, a circuit is olosod from ground on tho a.rmaturo and ma.ko oon­
ta.~t of the L rel~, through cam E, and tha uppar 1nn<.1r contact of oam D, to bat wry 
through tho LS inagnet which oporatoa• moving the s~lector upward for units saloction. 
The U cOD1Dutator brush ani segment, in units selaotion, function the allI!le as ds5eri4ed 
for the A ocmmutator brush and o,:ig,rr.eQt during brush selection. When sufficient im- • •• 
p\llses have been sant baek to satisfy the sendor tha.fundaxnantal circuit is opened, 
releasing the L reley. The L rala.y raleased, advances tha switch to position?. In 
position 7 tho.fund~antr:ii circuit is ~gain closod operating tho L rJl~~ The L re-
lay oparo.tod advanoas the sv,itcll to position 81 th~ ·A oaJD advancing the awitob to 
pcsition 9. When tho amtoh ent~rs position 7-3/4 to 9 tha holding cirouit through 
the innJr winding of the L rala_y is transfarr,:3d from tha tip side of the fundamental 
circuit to ground on tha lower outer contact cf cam I. The T rel~ operatJs in posi­
tion 9 inn aircuit from battal'Y through the inner cont~cts cf camK, outsr wi~ding 
of tho T relay, lowar contacts of CaID E, to ground on the armatura of tho L ralc38. 
The T rolay opera.t<>d, a.dvancas tha swi.tch to position 10 in a circuit from ground on 
oam I, lov.er inner contacts of ca:tnJ, IDak.~ contact cf the T rel~, lowar outsr con. 
ta.ct_ of cam a, to battery through the R u.agnet, the A cam advancing tha svli.tch .to 
F0sit1on 11~ Th~ L r~l~ releases as tha svdtch leaves position 9. • 

.. .. 
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7. Ground· on tho armature am back conk.at of tho L ral~ advances tha switab 
to position 12. If the sleave brush is rest1D8 on the tJrminal of an idle individucl 
or P • .s.·x. lin~ whon the ewi tch lec.vao position 9, the T ral~ rJl.::ia.s3:h With the T 
r.Jley raleasod and thJ 13-gitch in position 12, a circuit is cloaad from ground through 
tbs lo...>r innar contacts of cams I and J, brcllk contact of th~ T ral~, lower inner 
contact of com B, to battJry through th~ R magmt, aAvancing tho smtoh to position 
13, the A cam advancing the switch to position 14. When th~ s~itch entars position 
13, a oircuit 1s closed frcm ground through th0 armature and brook contact of the·L 
rQla.v. upper outor contact of c::un B,. to battery through tho R uagnot advancing tha 
suitch to position 15. In position 15 the tip and ring of tho circuit are closed 
thro~h to tba incoming trunk. 

a. When the aesooiatod 1nccm1ng soleotor rotu:rna to normal, ground is discon­
nected from the slaevu t3rminal, opening the holding circuit through the~ rel~ 
which reloaaos. Tha 'llC rol~ released, (a) clooes a circuit from ground on cam 1, 
to th;3 slaeva terminal, holding tho final s.:>lootor busy to hunting incoming seloctors 
until the switch r~turns to normal, (b) closes a circuit from ground through its arma­
ture, lcmar outer and u:pp.:>r innlll' contacts of oaµi N, to ba.ttory through the out3r 
winding of th~ L rolai uh1oh operctea. Th~ L rcley oporatod advanoeo the suitoh to 
poai tion 16. If ·tho reoai ver has not ·been ra.,1>lacod on the auitchbook at the onllad 
station wben tho amtoh ooters position 15-3/4, tho L roley ia .held opern.tod in a 
c1rouit from batt~ry through its inner m.ndiog· andmak;a contaot, outer contacts of 
oemM, R brush ov3r the ring oida of tha called line through tba sub.station loop, 
T brush, to ground on t~e lov.;)r outar contaot of caJPJ. In position 16, a circuit ia 
1 s closed from ground thrcugh th.a· a.rmo.tura :;i.nd msko conta.ot of tha L relSiY, cam E, 
upper outer contact of oam D·, to battary through thv scJlectcr ala.rm circuit mioh 
oparates if this circuit r.'lmains in posi t1on 16 for a.n a.bnoriml la.ngth of t~o. When 
the r$ca1v3r at tho ca.llad st;ation is roplacod on th~ switcbhoolt, • the 1, raley re • 
leas-3s, advaooing t.ha switch to p0sition l 'I. \'/ith th,;3 G'iiitah in position 16 a 600 
ohm shunt through tha lower contacto ot cam u, 1s closed c.rcund the innar winding 
of tho L rsl~, to insure its ralao.so ago.inGt a line leak .•. In position 11, a. cir­
cuit is. closed from ground through armature and 'br<lak cont set of tha 'lK ralOi,V, oam 
c, to battery through the R magn~t, advancing the switch to poeition 18, In position 
18 a circuit is cloaad frcm ground on the G oommutator brush and aagmont; lo~r outer 
~ontact of caxn D, upper outer contact of c~ ~. to bQtteiy through the :OOWN ma.gnat, 
"Nhicb operates rastoring th~ selector to normal •. Whun the sclQotor r3aohes normal, 
a. circuit is closed from ground on too Y colllI!lUtator brush a.nd acgniant, through tho 
upp3r inner oontact of cam c, to batt~cy through the R inagmt, ndvancing tho switch 
to nonnal. • 

9, As tha sv,iteh enters position 9 the T rel~ oparatoa through its outor w1nd­
icg to ground on tho .:imstura and naks contact of thd L raley. If tho eloova bruoh 
1s Nsting on tb3 tarxnina.l cf a busy individu:u Uno wben thq ewitoh enters p)a1t1cn 
9, the TB and P.B.X. rolaya op3r~t~ in a circuit from ground on cams I and H, through 
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tha windings of the P.B.X. and TB roleys, rooka contact of th~ r r~l~. lo,~r innor and 
uppar outar contacts of cam L, to batt8ry on thJ sleova tanninal of th~ busy individual 
linJ. Th~ TB ralay, opJratod• closJs ~ circuit through tha innor ~inding of the T re­
l~, holding tha T rala.Y opor~ted. Tha switch sd.vencas to position 10 in a circuit 
frcm ground through tha lo¼~r innar contacts of cams I and.J, m..ku contact of tha T 
r~ley, ~nd lowar out~r cont~ct of cazn B, to battary th.rough th~ R xna.gnst, thij A cam 
advancing tho;: switch to position 11. Tha L .r.:>la,y Nl.::as,3s as thJ switch lsavas posi-

• tion 9. Tha cpara.tion of thJ P.B.x. ralcy opans tha circuit through ths winding of 
tha L ralas, thus pravonting tha L ral~' from oparating as tha s.1itch pass~s through 
Position 10. In position 11, a circuit is closod from ground on the amatura and 
braak contact of th8 L ral~, uppdr outar contact of carri B, to bnttary through tha 
R ma.gnat, advancing tbs switch to positibn 1~. In Position 12, tha L relay opa.~atos 
in a circuit from ground through the lowar 1nnsr oontaots of ccms I &ndJ, maka con­
tact of th~ T relay, lovror innor contc.cts of C01Ds l!' and G, to battery through tb-} 
innJr v.inding of tha L ralcy. The L r~l.zy cparat~d, advanoas thQ sr;itch to position 
13, the A oa.rn advancing the switch to position 14. Tba fB and F.B.X. rela.>•s raleasu 
o.s tha switch liaav~s position 13. The L ral8'Y opuro.tad 1n pos1t1cn 12 loOks through 
its 1nn~r ~inding end m.'.lkJ contact, to ground en cam I. Jn position 14 a circuit is 
olcsad frcm ground en the arma.tur~ ~nd inalte contact of tho L relay', lo~ar inner and 
tho upp3r cutar cont~ctd of C9JD E, to battery through tha DO~N ~ognat wh1oh op~rates, 
rastoring tha salaotcr.to noroal. rlll~n tho s~loctor roachJs normol, the sw1tch is ad.­
vanc'1ld to pcsition 1 '1 in a circuit from ground on th.;) Y cotilllluta.tor brush a.r:d &egJ:Dant, , 
to battJry through tha Rmagr.Jt. ThJ L &nd T rsla_ys rol~as~ as the su1tch leavas pcsi-' 
tion 14. In position 171 s circuit is closed from ground through thQ contacts of tha 
busy back int~rrupter, innar oonta.cts 0£ csni o. ou~ar 0nding of thJ T rsley, ta bat­
tary through the innJr contacts of OQlll K, alt3rnately cper~ting and rel~asing the T 
r.:ila,y. The operation of tha T l'.::)lcy in position 17 • on Full M.:lohanicnl calls connects 
an 1nterruvtod bus~ tone through th,;) lo,~r contacts of oam L to th~ ring side of the 
trunk which is tranGIDitted to tho oalling party. On calls through a cordless B board 
48 volt ba.ttJry on cam K is clo s<>d through ons cont a.ct of tha 'l! r3ley to tha tip s1do;: 
of the 1ncoin1ng trunk fer flashing tha "A" o~rator•s supervisory lamp. \Vhon .. the r~­
rooQiver 1s raplacad on th~ switcbhook at th~ colling station and the assooiatod io­
oOJDing StJlector returns to normal, the IJl{ ralay ral<)o.s.:is. Tha r.:llaase of the 'lK re-

• lay r~storas tb~ switch to posi ticn l as desorib<)d under 11:Disconnectiod'. 

. ' 10. If the slaave brush is r,3sting on th-) sleeve terminal of a ·ousy P .B-.x. 11113 
•. whan the sv;itch enters position 9, a circuit i.a olos<>d fl'(ID ground on the .lowar 1nn.$l: 
•• conta.ots of cams I and H, windings of the P.B.X. and TB rel~s make contact of the ~ 

rela.>', lowar inner and upl)<)r outJr contacts of cam L to battary on the slaave terminal 

•
• of the bus;y P.B.X. line. Tho TB relay oporat~s in this oireuit, closing the circuit 

through the innsr \?inding of the T r~las,7, holding th,3 T r~la.y o:i;>arated, but the P.B.X. 
Nl~' does not operate at this time d.ue to the high ras1stv.ne$ of thu P .B,X. ·sleevo 
circuit. Th.a svritoh ad.vancas to position 10 a:g dasoribad under "Individual Lin.a Busy" 
tha A cam advancing the switch to position 11. In pollition 10 a oircUit is closed·rrom 
ground on tba lcr.,er inner contact of c:.m J, brealc contact of th<) P.B.X. l'el~, inn1:>r 
contacts of eaJn G, to battery through the inner ,vinding cf th~ L r~l~ which operates. 
Th~ L relay op~rated• clos~s a circuit from ground on its arroatu~e,• ow.ns E and D to 
battary thro~h tha LS ir,agnet, moving tba selector upward ovar tho P • .B.X. tanninala. 
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when the al~~v~ brush makos contact with tho sleovo t~rminol cf an idle P.B.X. lino. 
~d broalta oontuct ,7itp u.n id.L, 1100 tbs oircuit through tho P.B.X. and TB rJlt:..>'O ia 
cp.:m:id, and th<>so rzlcys releo.oo, cp.;inir.g thJ o1rcuit through thJ inner ,11nd1r{s of 
tbJ T r.;il~. ~J T r~lcy does not r.;ilooo~ iroroodi~tuly due to a circuit b3ing closad 
from ground on thJ C oornmutatcr brush and segn.Jnt, cr.iro O, out~r winding of th~ Tr~­
lo;v, innor contacts of oon1 N, tc batt0ry through tho out.;ir ~inding of tho L relay. 
ThJ L rJley io also h~ld opJratJd in this circuit. Tha LS mognot ther0£orJ r0ruaina 
opJrat.Jd .:.ni tb.;"l :.elector ccntinuos tc trnvol upward until tho bruohJs :JrJ cm•riad 
slightly abova th.a cJntor of thJ line tcnnino.1, allo.11.ng thJ pav1l to entJr thJ notch 
on thJ rack 3.ttach.:id to tho elovator. At this tin:J, tho holding circuit, through thv 
outar winding vf tha T rolOi")' is cpJr..:)d at th.:) C commutatcr Nluo.aing tb0 rcJay. ThJ 
T rJl ey r.3laasod, rcl0useo tha L rolcy. Tb.:> L ralcy roloaaod, openo tho bold.ing cir­
cuit through the LS zrogn_:i·t, allcning th.:> elovstcr to drop into plu.co, thus c;;ntei•ing 
th.:; brushes oo tl1c:> line tJnoinals. Th-:i rol0aso of tho L roley oleo o.dve.nces th.;) 
sr,1tch to l_)c::;i tion 12. In position 12 ground on thu arrnatur.J ..ind break com;.:;..:Jc of 
the T raley, advancJs tho S"t·litch to po:Ji tion 13, tho A ·ow. fl<ivanciog it tc ,Dc.::i U.cn 
14. Ground on tha a.rmaturo c..r.ii brook oontuct of tha L roley advances tlla s,:itoh to 
p9siticn 15. From thia point on tho circuit funotiono as deooribed obovo. 

NOTE: - Tho e.djust~nt of th.:i C oommutotor bruah, with rsln.til,n to th.) tr,.pped 
slovvo multiplo bruoh, is euoh, that it does not broak contact .,,1r.1: th.) 
C ocmLUtctcr sogrront until oligbtly o.ftJr tho aleov$ bro.::ib loc,,VJs tho 
busy tul'Dlincl and makoo contc.ot ~1th the sleovo tcrruinul of tha idle 
lino. Tha LS rrngnat, th.Jrcforo, romaine oporatod undor ccotrol of tho 
L o.nd T rolcya n.nd th.;; sclJctor continues to tra.vol upi10.rd until· tho 
brushes e.r3 cc:rriJd 3lightly abov.:i thv center of the lino tormino,l:J, 
allowing tha pa~l to ont~r the notch on tho arc att~ohod to the brush 
support rod, At thio tim:> tha holding Qirauit throuch tho outor wind­
ing of tho L ..:.nd T r.Jloys 1a opened at the C comuutator, r.Jloasine; tho 
rul~s. Tho L ralay rolaosed rolco.sos tho L.Sa m~gnet, cllo~lng tho 
olovator to drop into pla.co, tbuc aontol'ing tho bru3hoa ori tho tr.:ink 
t~rminals. During P.B.x. hunting tb0 comn:ut~tcr food grcund is G~~­
pliad through cam D, fran ground on tho arrno.turo cf nn undor contl'CJl 
of tho L ralcy. Thie to prevont th~ ro-cpcr~tion of tho L r~lcy on th.J 
overthrow cf tha s~lootor or as it drops into plaoo, 

11. It' all tha l1noo of aP.B.X. group are buoy, the ooloctor continu-:ls up't'<ard 
in position ll. Wbvn tho slaava brush mokeo conto.ct ..1th tho aluovo terroi.nDl e,f th,} 
last lino of tho group tha P.B.X. rel~ operateo. Tho PoBoX. rclo.y opero.tod, r· •• 
tbe circuit through th.:> L roldi)• ,,hicb raloo.seo, ond advc.nooe tho n'iTitch to p 1 

12. From this point on the circuit funoticna th.J ea:me as doaoribJd undor 1 InL~-, .1.. ,_!l 
Lim .Busy". 
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12. Whon th0 salec,or travels to the top cf tha framo in position 2. 4 or 6• a 
olrouit is closad from ground through th.:i X commutator. brush and sugrnent advancing 
tbJ 1191it0h to position '1. ln poa1~1.on "I, tho L r~l~ oporatos over the fundamental 
circuit Qdva.nc1ng the 11\'litcb to position 8, the A oom advancing it to position 9. 
Tho L r..)13¥ opara.ted in position 7, loclcs through ita innar wir.ding und make oontD.Ot 
whon th.:> switoh enters poeition "1-3/4 to ground en ooxn I. In position 9• the T re .... 
lay oporateo 1n a circuit from batter--.)' thro'Ugh the innor oontao~s of caz:n K throue-...h 
tho outar winding of the T rolcy, loviar contacts of omn E to ground on the artDat~rs 
of th~ L r;;ilcq. The T r~la.Y oporat.Jd, a4vanaas thl:l am tch to Position 10 fJ'ODl ground 
on th;;> low-er ipnor conta.ot of cain J, tbe A oam advancing the switch to :position ll. 
\'JhJn the switch lea.voa position 9t tho L r.:>ley r.:>laasoa. In poait1on 11 ground 
thl'O'Ugh tho X 00I11Duta.tor brush o.na. sogment adva.ncli>s the switch to position 12. \'.hsn 
the switch leavos position 9 th.:> T roley releooas. In poa1 tion 12 ground through tha 
lower inner oontaot of eflJl J • th.) broi.lk contact or the T rol~ ruld tha lowur. innar 
contc.ot of Ctll) B advances tho switch to position 13, the A aam advancing the switch 
to position 14 •. In position 14 ground through tho urmaturo and break contact of 
tha L rel~ advances thy a-witch to position 15. Tho switch retro.ins in position 15 
until tha associated 1ncom1ng soloctor ad.van.coo releasing the) 1'K relOIY'. The r.:>leas<;J 
of· the i'K r.:>law olosos o. o1rouit from ground through its armature and br3ok oonta'ot. 
to the slesv.a tol'!nin:u., holding this circuit busy to other hunting incoming s0l~otora, 
until this circuit has advanced to normal. The rel9a.se or th0 TK rela¥ ulso oloeoa 
a circuit from ground through its o.rmaturo and break contact. lowor outor ar¥l. upper 
inner oon.ta.ots of cam N to battery through th0 outsr randing of tho L ralSi.V uhioh 
oparates and a,:ivancea the sw1tch to position 16. When the ew1tch loaves position 
15-1/2., tha L r~l~ r.;>loases. In position lo ground through tho e.rmo.tul'u and break 
contact of the L rel~ !l.dvancos th~ Gf.ritch to position 1'7. Ground through the arma­
ture and break contact of th~ ~ rsley Qdvanooo tb~ sw1toh to poeition 18. In posi­
tion 18 ground through the upper out~r eontaot of O!Jll H• lowar cuter oonta.ot of oazn 
1>, upper outer contact of oain E, to ba.tti:lry through tho <l.own magnet movos the so­
laotor downward. Vhlon tho sol~otor roachos no~ a circuit io closed from groum 
through tho Y eamnuta.tor a.dva.ncing t~ sv,itch to position 1. 

13. If tho rao~ivor at tha calling station is rJpla.c~d on tha switohhook acy 
t1mo before tho S\11tch has advan-:Jd from pcsition 13• the aaeoci~d. incoming sa.. 
looter roturns to normal. opaning th~ holding cirouit for tho TK r~l~. which ra-
1<.)asas. Thi> r"'loaoa of tho TK rol~• elooos a oircui t from ground thi-ough the uppor 
innor contact of cam 1, to tho sleovo tonninal holding this eirauit to othar ouav 
hunting incoming s~lootors until tho switch has returnod to nonnal. The r~lease o~ 
tho TK r.Jlav al:10 adva.ncils thi> S\7itoh to _position 14. In position 14, ground tbroue,i 
tho amio.tur-~ o.nd ·o.ruak cont.,.ct cf th~ L rolcy, advc.noos the switch to. :position 15. , 
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In position 15, tha L ~..'lla.Y op~ratss in a circuit £rem ground through tho break con­
tacts .of tha TK r0ley, and adv::i.ncos tho owitch to position 16. When the switcb 
leavos position 15-1/2, the circuit through tba outar winding is op.:m~, r~lsasing 
thv relay. Th.;) reloaao of tho L roley advtlrlo~a tho omt0h to position l"I. In posi­
tion 17, ground through th~ !lnT,aturo and broe.k oontaot· cf t>,.e ~ rvla,y aM thJ lOWol' 
_outer ccnt.::.ot of aain O advancoe th..'l awitoh to pooition 18. ln poo1tiotl 18, tho down 
magn0t operates ovJr the circuit pr0vi0ualy d.)eoribod• moving tho eolootor downward~ 
whan tho aoleotor rea.chee oormal, a circuit 1a oloeod from ground through tho "Y'' 
oclllll1U.tc.1.tcr \,rueh and aJ@l'l8nt ad.va.noir..g tho on1toh to pooition l or norrual, 

14:. When lJ .A.:&. dialing ia raquir~. thtl o1reu1t h66 bean so arrangdcl that 
ground through tha upper outer ocnta.ct of cam J 1s ccnneoted to the rir6' sido ot 
th.;> circuit in poei tiono 3 t.o 14~1/2. mien the oirouit 1e wired. i'or l:? .A, X. dial-
ing, tho. S.nocmS.ng oelaotor 1e held 1.n 1te· 0 ·'S$'le-oticn Beyolld11 poeition by ground. 
through the outer windir~ of tha T ralQ in parallel with the ~ a.nd B-2 realotanooo, 
thro'U@.l poaitiono l to 3 of th~ final, and then from e;rour.d on osm 'J through poe1-
tions 3 \o 14-1/2 as explained a.bow. • 
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E52'1 (L} Tast 
Inner \';dg.Raadj. 

_.,016 JlllP• 

out.ar Wdg.Test 

£547 'T) Test 
Qut.)I' Wig.Raadj. 

Inner \'itlg.Tost 

l3pl.E9 Test 
per Rdadj • 
D-Z0876 
CodJd 
.i:;551 
{P.B.X.) 

E565 Test 
( TK) Readj • 

El383 T~st 
(TB) R~adj • 
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.015 tlI!lP. 

.042 amp. 

.049 amp, 
.Q46 a.mp. 

.016 amp. 

.0268 amp. 
• 0254 a.mp. 

.019 amp. 
• 017 amp. 

,0065 an:rp. 
.0062 amp. 

' 
T~st .0095 DJDP• 
Raa.dj •• 010 omp • 

TaGt .029 tlJXIP• 
:a~3dj • .031 ump. 

Toast ,0075 s1-.1y. 

Tost .0205 arop. 
lliludj •• 0215 amp. 

T;)st .010 amp. 
3.oadj. .011 c.rop. 
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'rest .0009 amp. 
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