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Western Electric Co., In.:oroor-ated, 
Engineering Degt., ... 

New York. 

METHOD OF O?ERATION 
FINAL CIRCUIT 

(1 .?age J .Page #1. 
Appendix l 
Issue 5 ~-43ll56. 
Februa.i-y 18 • 1~}~2. -

With Msrginal Relay Test - Full Meeha.nical Switching System. 

Page 8: The circuit requirerrents have been changed as follows: 

THE READJUST REQ.UIRJ.]vtEiI•TS SHOVJ.f\T BELOVl .ARE FOR M.Aill~TA'NCE USE ONLY 

OPERATE NON-OPERATE 

E527"" S9ecfa.l requirements to insure fast relq:.ise • 
"'{ L Readj •• 015 am•?• Readj •• 010 ,:urp. 
Inner i!ldf:·. Test .016 a.mo. Te st .0095 1 am.9. 
( 1000 oh~s). Vl._9. c. .0185 - smp. \ 

Outer Wdg. tP.est .041 amp. 
( 500 ohms ) • Vl. C. C ·• • 0 86 arm? • 

._::::._---
E541 
(TJ 
Outer Wdg. 
(400 ohms) 

Inner Vldf~• 
(900 ohms) 

Special requi.rcrrents to insure fast rele3~, 
Readj •• 048 am_p. / Beadj •• 039 amp. · 

/
est .051 amp. Test .037 amp. 

w.c.c •• 017 s.mp. 

Te st .016 amo. 
' / -

W.C .C • · .048 3.ID_[J. 

RELEASE 

Hqld: 
·Resdj •• 011 amp. 
Te st .012 am9. 
w.c .c. .013 am9. 1 

Te st .0~6 amg. 

Nw.:S: 1 - ~his relay shall be equl1>ped with a renx>vable 
·a.r~ture stop (piece .f)3.rt 163914) •- ___, 

-Spl'.'E9 
-.per 
D-20876 
coded 
E55~ 
(PBXt 
E565 
(TK) 

El383 
(TB) 

S.9eci3.l requirements to rreet circuit conditions. 
Armature Tr3\Tel .020" + _.0025°. 

F - I Readj •• 0254 amp. Beadj. ,0215 amp. 
Test .0268 amp. Test .0205 amp. 
-r-1.c .c. .0268 amg. r1 .c .c. .0164 air4;,. 

Be:idj. .017 amp. 
Te st .019 am.9. 
r,.c .o. .021 !lmg. 

Rea.dj • .011 imp. 
Te st .010 aII'!l• 

Snecial reauirereents to insure fast o-peration. 
Armature Tr-3\701 sh.all be • 015" .± .oc 25" • 
Readj •• qo62 3mg. 
Test .0065 amp. 
w.c.c •• 012 amp. 

Readj •• 001 am9. 
Test .0009 amp, 

E.'NG.--JLS :'ML. 
2/28/22. 

CHK'D • --rJJT :m1? • APPROVED - c. I,. SLUYTER, G.M.L. 
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Western Electric Co., Incor1)or~ted., 
Engineering De~t •• 

New York. 

(8 1agosl Paga #1-. 
Issue 5 - BT-431156. 

Replaoing all previous iaaues. 
l'Yll,rch 15., 1921, 

. lviETliOD OF ~PERATION 
Schatnatic - For - Final Cirouit - With »arginol Rel~ Test - Full :Mechanical Swit~ing 
Ssrstem. 

' 

1. This circuit is used as a fina1 selootor 1n a full ttochanieal. awitoh1!1g offico •. 
It is aol-:lctad by a. local, corilosa ♦ oftiaa • or inter-o{fioa incoming sel.actor. 

2, ThJ principal funct1otia of this final. aelQotor a.r~ as follows: 
. . 

l. To salect thQ doal:ed line ahd establish ~~king connaction. 
2. To t~st the 11na for busy, 
3. I·t th~ line is idle to hold it busy to oth$r hunting selectors. 
4. 4lf tha lino 1 s busy to give a. busy ba.Ok signal to tho calling party•· 
5; To soleot a non-busy line in a P,B.l. group. 

OPERATION -----.-·~ .. 
3. VJhon an incoming selector ss1~os the tip. ring and ~le~va ta:rrninals of this 

o1rouit 1 ground from the incoming circuit 1s connected to tba aleovo tarminalsa.s a. 
busy aondition.. At tho a0ino tin:o a circuit is cl.osed advanc_1ng ~ho .in·coming selaotor 
to Ua "Selecd.on Ba~1 ond 0 poai~ion_. This circuit is tra.cad from ground on cam I, 
uppar 1nner oozitac~ of com J, 01itor vvind1ng of th~ T rela¥, lowr 1nnar and upper 
outer· oonta.eta of' cam N , . over tho ring conductor, to oa.ttary through the v-Jinding of 
tho. incoming lin.3 ral~. · 

. 4.. Tho f re18'Y dcos oot op~rate . at this tizr.e due to th3 high resiatance in tha 
clrcuft·. After tha a.asooiat.ed incoming · saloator circuit has advanced, a airoui t is 
olosod from battery tbroue..)1 the inner v4nd1ng of tho .L · ralay, lov.e:r innar oonta.ot of 
cam G, upper inner contact of o·am F, tip side of thJ trunk,. to ground through t .he . 
at;;)pp1ng rel a, in tho a.ssociatod aa ndar circui. t, opera.ting tha L relay. Tha op~ration 
of the I. re.la.v closos a. circuit from ground on its a.r1na.tura, through the low~r inner , 
oontaa.ts of cam$ E. ·and .D.., to battary through the winding of the ~ relay. vmich -oper~ .~ 
a.tes. Tp.a tK relay operated, ( a) locks to ground on the sleeve- c·onducto~• and -·( b) · .. , 
advances the swi-toh to position 2 in a, cixouit from ground on its arma.tu:,;e, upp~r 
outar oonta.ot of c~ o, to bo.ttery through the R ma.gnat, · · 

.§BY.filL~-9.BQU_E_§&ti~1I£ti_ 

,. •. 5. '?ho L relay opor~tod, (a) loeks in a. circuit :frO!ll battery through tho inner 
winding and xriak.o contact, lov,10r outer contact of cam G, ever th.J fundamental circuit, 
prav1·ously describJ.d• and (b) olosos a circuit from ground on ita ermaturo• Jnnor con .. 
tacts o~ c~ E, to ba.ttJry ·through the HS .. magnet v,bich opara.tes-, causing .the · solecto:r 
to mov~ upward for brueh selsction. As the salactor ·movaa · upward in posi-tion 2 .• car:ry-

__ 1ng the oom.tator bruahos over the eotomutator seP.lnonts,_!ba A sa@µent and brush inter-
. tn1 ttently connect . ground ~o the t 1p side of the fundaro~ntal c1:rcui t • through cam F, . 
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Issue 5 _ B~-431156. 
:S.epiaoing all previous issuas. 

~ Mar~h 15, 1921. 

suoo~asivaly sho?t circU1ting th~ steppi~ rala.v in the associated sander eircuit, 
thus releasing it and porrnitting its :r.o-oporat.ion until th;:: proper brush bas bean 
solact~d. \Vb.on sufficient 1rnpulaos have bean sent back to aatisfy the sJnder, tho 
f.nndaJPOnt-al. aircui t is ClMnod, rel ca.sing the L relay. The L rela.v ralea.sed, Oj_.)e ns 
the circuit through the HS u£gnet, stopping the upward movement or the selector, 
and clos~s a circuit from ground through its ar:matura, and braak oontaot, upper outer 
contact of cc.xn .B, to batt.;)ry throueJl tho R :a:iagn.:;t, advancing the a-witch to position 
3. In position 3, the TRIP ('DJ!) magnet opora.tes to ground on aero -I •. In position 3, 
the fundamental circuit is again closed Oj?.)ra.ting tha L re la¥~ The L ralay operated, 
looks through its inner winding, over the fundamental cir'cuit and advances the switch 
to position 4, in a. circuit from ground on its armature• caxo B·• to .. battery through 
the R magnet. . In position 4, the HS inagn-at operatas to ground en the armature of the 
L ral~, moving th-:) selector upward for tans si)lection. The trip magnet being oper- · 
ated in position 3 to 5, ca.uses the p:raviously selected sat of brU:Shes to trip as the': 
selector starts upward in position 4• As the selector moves upward for tens s.eleotion· 
carrying the commute.tor brushes over the comnutator segments, t)le .B segment and 'brush 
int:ermittently oonneot ground ~o the tip side or th~ fundamental cirouit, through cam 
G, suocessively short oirO\liting the st~pp1ng relav in the as~ooiated sender circuit, 
thus releasing it and pe~tting its re-operation, until the prop~r group bas been 
selected. When sufficient impulsas have bean sent back to satisfy the sender ~ the 
furida:mantal oiroul~ is opened, releasing the L rel~. The release of ~he L relay, 
(a) opens the c1roui t through tbe HS ma.gnat stopping tllo brushes at the s~l.~cted group 
a.nd {b) , closes a circuit through the R magnet which advances the switch to position 5,. 
In position 6 t:ha L rsla¥ a.gain operatas and looks over t _he fundalllantal circui·t aa 

..-

doscribeci for posi~i_on 1. Tha operation of th;;') L rial~ advances the switch to position 
6. 

6. .In posit ion 6; a. aircuit 1·s closed from ground on thu a.rma.turo and xnako con­
ta.Qt of the L relS¥t through cain E, and tha uppor 1nnar contact of oa.m D, to battory 
through tbo LS nia.gnat v1hich opcra.toat moving the soleotor upward for units salaction. 
The U oomnutator brush a,r.d- segment, in units aclaction, function the aaxne as daacrib.ed 
for the A ocnimutator brush and aogrne~t during brush selection. Whan suffi~iant i1:0--· 
pulses have ·beon sant ba.Ok to so.ti sfy the sender tha . fundaroantal ciroui t is o:f)enad, 
releasing the L relay. The L rJla.y ralsased, advancas the switch . to position 7. In 
position "1 the . fund~entr.ll circuit is n.ga.in closod oporatiog tho L rolay~ The L ra-
12.y operatod a.dvanoas tho sv,itch to position a, tha ·A 06In advancing thti switoh to 
pcsition 9. V/hcn the awitah ento:rs position 7-3/4 to 9 tha holding cirouit tl)rough 
the inn-3r \"Anding of the L rel~ is tra.nsf~rrsd from the tip side of the fundamental 
c;rcuit to ground on th.a lower outer conta.ot of cam I. The T rel~" oparatJs in posi­
tion 9 in~ oircuit from b~tt~ry through the inner cont~cts cf camK, outer wi~ding 
of the T rel~, lowar contacts of cam S, to ground on the armatura of tha_ L ralcy, 
The T rola.y operatad, advances tha swi_tch to position lO in a circuit from ground on 
cam I, lowor inner contacts of cam J • make conta.ot cf tha T rel~, l.owar outar con­
tact_ of cam B, to ba.tt.ary through the R nagnet, the A cam a.dv'anQing tha switch .to 
position ll~ Th~ L rala,y releases as th~ switch leaves position 9~ · 

~ ... 

·+•· ··• 

I 

_j 
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Replacing all pravious issues . 
March 15, . 192'.\. 

7 ~ . Ground· on the a.r:ma.turc a.nd baci.{ cont~ct .of the L relcy adva.nc~s th~ sriitoh 
to position 12. If tho sleeve brush is resting on the t~rminal of an idle individual 
or P.B.·x. lin.a when the awi tch loavas position 9, tho T raley rslaa.sss. With the T 
r.::la.y ralaasod and thJ a~itch in position 12, a circuit is cloaad fr.om ground through 
tho lov:ar inner contacts of cams I a.nd J, braDk contact of th'3 T r~ley, lower inner 
contact of com B, to battJry through th~ R magrut, a.dvaneing tho sm toh to position 
13, tho A oaxn advancing the switch to position 14. When th~ s~itch ent~rs position 
13, a circuit is closed from ground through tho armature and break contact 0£ the·L 
r~la_v, upper outer contact of carn ·B, _ to batto:ry through ~ho R uagnct advancing tha -
a~itch to position 15. In position 15 the tip and ring of tho circuit are closed 
thro~gh to the incoming trunk. 

~.§QQ~~,QT..!Qli 

a. When the aeeooia.tod incoming sol.eotor roturns to normal, ground is discon­
nected from the sleev~ tarxninal, opening tha holding circuit through the~ rel~ 
which · rolco.aes. Tho nc rol,:w roleasad, (a) closes a. circuit from ground on oa.ro I, 
to th~ sloov.J terminal• holding tho final s0lootor busy to hunting incoming selectors 
unt-11 the switch r~turns to normal, (b) olosas a. o1rcuit from ground through its arma­
ture; lo~~r outer and uppor inner contacts of ooµi N, to ba.ttory through the outar 
winding 0£ tho L rol~ which operctes. Tha L rolcy oporutod advances the shitoh to 
poai tion 16. I _f ·tho _reooi ver has not be~n raJlaced. _ on the awitchhook at tho o£U.led 
at at .ion when tho awitoh enters position 15-3/4, ·tho _L rol~ ia _held opero.ted in a 
cirauit fl:'om batt0ry through its inner m.ndiog· and m~J oonta.at., outer conta.ct.s ct 
oom M, R brush over th~ ring aids of the called line through the sub.station loop• 
T bruah, to .ground on tpe low~r outar oontaot of a~J. In position 16, a circuit ia 
i a closed from ground thr,:;ugh the- a.rmu.tura ~d make eontaat 0£ tha L rala_y, cam E9 

upper outer contact of oa.m D-, to battery through the si;)lsctor alarm c1rcui t vilioh · 
oparat_~s 1f this circuit romaine in posi t1on 16 to:r an abnornnl la.ngth of t~me. VJhen 
the reca1var at tho oallad station is rcplQcod on thq switcbhoolt., · the L rel~ re .. 

. laasaa, advaooi_ng t .ha s~iteh to position l'l. \"/itb the a~itoh in position 16 a. 600 
ohm shunt through tho louar contacts ot cam u, is olcaad o.round the innar winding · 
of the L ral~t, to insure its telcaso against ·a line leak .•.. In position l _'I, a cir­
ouit is . closed from ground through armature and braait contc.et of tha '1K ral~, oam 
c, to ba.tt~ry .through the R nm.gnat, c1dvancing the switch to position 18. In position 
18 a. circuit is closed frcm ground on tha G oommutator brush and aagroant; lo";?Jr outer . 
~ontact or cam D, upper outer contact of C;r.ml E, to b~ttery through the OOWN magmt, 
which operates rastoring tho selector to normal.. Y,b0n tho selector raaohes no;rmal, 
a. circuit is closed from ground en tho Y ooIDmutator brush and aegmant, through tho 
uppor inner contact of cam c, to · ba.tt-}cy · through the R roa.gn~t_, . o.dva.ncing tho ~witch 
to normal. 

INDIVIDUAL LINE BUSY ~-~-----~-~-~-----
9. As the switch ante.rs position 9 tho T rda3 opara.tes through its outor wind­

-- 1ng- to ground- en tha-al'!Estura- a.nd--rnaka-conta.et of tha L ~loy-.---1-f- tho- aloova bru-sh 
1s Nsting on tho tarminal of a busy individual lino when th~ owitoh entero :poaition 
9, the TB and P.£.X. roleya oper~to in a circuit from ground on cams I and H, through downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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tho windings of the P .B. x. and TB roley s • nitil.<::~ contact of thJ T r.Jl~, 1 ow~r innor a.nd 
uppar out.ar contacts of cam L, to battary on the sleo·1J tarmina.1 of the busy individual 
lin~. The TB r~lay, opJratod• olosJs a circuit through th~ innor winding of the Tr~-
1~, holding th~ T rala8 oparo.ted. Tha switch s.dve..no0s to position 10 in a circuit 
frcm ground through th~ lo~~r inn~r contacts of cams I and J, m~e contact of thJ T 
r~ley, and lowar outer oontQct of ca.In B, to batt~ry through thJ R magnet, th~ A cam 

. advancing tho switch to position 11. Tha L rolay r~l~asas as tho switch leaves posi-
- tion 9. Tha cparation of .th~ P.B.x. rolcy opans tho circuit through the winding cf 

th.a L rala.y, thus prevonting tho L ral~ from op-:;rating a.s th.$ switch passas through 
~osition 10. In position 11, a circuit is closod from ground on the armature and 
Dr~ak oonta.ot of the 1 · rala_y, upp0r outar oonta.ot of cqIO B, to bo.ttary through tha 
R magn~t, advancing the suitoh to position 1z. In position 12, the L rel~ ope.rates 
in a. oirouit from ground through tha lov.ror innsr contacts of coma I and J, make con­
tact cf th~ Trela¥, lowor inner contacts of co.ms F and G, to battery through tha 
innar ~inding of the L rel~~. The L r~ley operated, a.dvanc~s th~ switch to position 
13• tha A earn advancing thJ switch to position 14. Tha TB and P.B.x. rela_ys relsas~ 
o.s thJ switch laavas position 13. The L ral~ opera.tad in position 12 lodks through 
its 1nn~r winding end mnkv contact, to ground en caID I. In position 14 a circuit is 
olos~d frcm ground en tho a.rma.tura 3,nd tnalte contact of tha L relat. lo~or inner and 
tho uppor cuter contacts of cam&, to battery through tha DOVJN w~gnat whioh oporates, 
r~stor1.ng th.a salaotor . to ncrmsl. \"Jhon tho s~lcctor raa.ohJs nomol, tho sw1toh is aa.­
vanc~d to pcsition 1? in a c1rauit from ground on tha Y ccm:nutator brush aDi sa~nt, , 
to bstt.Jry through tha R magr...;;t. Th.£l L &nd T rsl3&'s releas'3 as the s\11tch leaves posi­
tion 14. In position l?• a circuit is clos~d from ground through th0 conta.ats of tha : 
busy ba.ok intJrrupter, inn~r conta.ots of CQll o. out.~r m.nding .of tha T rela8, to bat- ' 
tory through the innar contacts of cam K, alt$rnately operating .and rel~asing the T . 
rJla.Y. The operation of the T r0lcy in posit1on r,.· ·on Full Ivlaohani.cal calls connects \ 
an 1nterruptod b\lsy tone through th~ lo\",-er contacts of cam L to the ring side of the · 
trunk ,vhioh is transmitted to the calling party. On calls' through a cordless B board 
48 volt 'battJry on CaID K is clo s;;)d through on~ cont act of th~ '! r3ley to the tip sid~ 
of tha 1ncoxn1ng trunk for flashing tha "A" opera.tor's supervisory lamp. '\Vhen ., the rfl­
rooeiver is rapla.c~d on tha switcbhook at the· enlling station and .. th'a ··a.ssocia.tod in­
coming salactor returns to normal, the 'lK rJlay rela.asJs. Th.a r.ilaasa cf · the· 'lK re-

• lay r~stora$ the svJ1tch to posi ticn 1 as desoribGd under ttJlisaoimection". 

. ' 
_Q~..Q~-~~'.t,~OT_~L JtlN&~ Q[-A_P .aB.;X.t GRO!J.f~ 

10. If the sl~ave brush is r0sting on thJ sleeve terminal of a busy P .B-.x. lina 
~ban the S\vitch enters position 9, a cirao.it is closad f~am ground on the .lower 1nn3~ 
contacts of oaxns I and H, windings of tha P.B.X. and TB rijl~s make contact of the T­
rela.v, lowar innar ·and uppar outer contacts of oaJD L to be.ttary on the slaave t.arminal 
of the bu~· P.B.X, line. Th~ TB :rela~1 oporat~s in this circuit, closing the circuit 
through the innar va.nding of th~ T relia,y, holding th~ · T r0lay o:pcra.ted, but the P • .s,X. 
r.Jl38 does not opexate at this time due to the high resistance of thv P .B.x. ·slaeva . 
circuit. Th~ sviitch advances to pi::,sition 10 an- d~scribJd under "Individual Line .au~..i• 
tha A cam advancing the ~witch to position 11. In pcsit1on 10 a circuit is closed · from 
ground on tha lc~er inner contact of C2Jll J, braa.lt contact of tha P.B.X. rel~~. inner 
contacts of caJn G, to battery through the inner v;inding cf tha L Nlay which opera.tea. 
Th~ L relay operated• clo sas a. circurrrrom groundon- 1ts arroatul:'~s B- and D- t~o- · 
ba.ttary thro~h th~ LS 1Lagnet, moving tha selector upward over ·the P • .B.X. ten:oina.ls. 
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When the sleeva brusb makos cont~t v4th tho aleov.:> torroinnl cf n.n idle P .B.X. lino• 
~d brea.lts contu.ct viith o.n idl~ 11n.:J ths circuit through th~ P .B.X. and TB ro1~~s ia 
op.:rnod, and those rolcy:J relaaoc • op~ni1~g th.; cir.cu.it through th..:; innor winding of 
thJ T r~l~. Th~ T rel~ doss not r~loaoJ irmncdintoly duo to~ circuit boing closod 
from ground on th~ C oommutatcr brush and scg~ont, ·cum O, outer winding of th0 T ro-
1~~, inner conto.ct n of oa.m N, t c battery through tho out0r v~inding cf tho L r elo,y. 
Th,:; L rolcltY is also hJld op.)rat.Jd in this cirouit. Tha LS magnet ther;;3for o r ornaina 
opQratJd c..ni tho col ect or ccntinuos tc tl"n.vel upwo.rd until the brushas ora cm·riad 
slightl~' aoov;) th.) C.)ntar of th..:; line torminol. allowing th~ pn.wl to entJ.r t ho notch 
on tho rack 3.ttuchod to the elevator. At this tin:-3, the holding circuit, through th~ 
out~r \1inding of tha T r~l~1 is opor~d at th~ C commutator rJloasing th0 r~1ay . Th~ 
T rJl cy r~laasod, rolou.sos tho L relcy. T·h..) L ralcy roloa.aed 9 opens tho hol ding cir­
cuit through the LS rro.gn;;;·t, o.llc-i;·1ing th.:) elovator to drop into plo.co 0 thus c2nte 1"ing 
thJ brushes on th0 lino bnninal.s. ThJ rolea.so of tho L roloy oleo adva.ncs s tha 
sr;itch to position 12. In pcsition 12 ground on thv u.rmotur..) und break c.ontu(rc of 
tho T ral~y, a.d.vuncJs tho s,ntch to pogition 13, tha A ·ow. advancing it to I~c ::: it:i.on 
14. Ground on tho a.rma.tura r .... nd br0D1c oonto.ct cf tho L roley a.dvancos th.;; sv:it ob to 
pqsi tion 15. From thia point on tho circuit funotiono as dcoo:rrood o.bov0. 

NOTE:- The adjustrn~nt of th~ C commutotor bruah, with rel~ticn to th~ tripped 
slovve multiplo brush, is euoh, that it does not broak contact wi t l':: th0 
C cornrmltc.tcr aogroont until slightly aftor tho aleovo bruoh loc.vJs tha 
busy terminal and makes contact -gith the sl:;1ovo to:rminol of tha :ldl o 
lino. Th.; LS trngnat, th.:raforo, romaine oporat:ad undor control o f tho 
L o.nd T role.ya n.nd tho soLrntor continues to tra.vol up\·1a.rd unt il· tho 
brushes a.ro carriad slightly o.bovo the cantor of tho line tor.mine.ls, 
allowing tha pav1l to ont0r the notch on tho o.rc c.ttn.chcd to the 'tn•1J.sh 
s'\ipport rod• At this timo tho holding circuit through tho outo~ wind­
ing of tha· L G.nd T roloys ie oponed at the C con:mutator, ral oa.sing tho 
Nl~ s. Tho L rala.y roloo.sed rolco.soa tho L.s~ ma.gnat, c.:.11 ov~lng tho 
elavator to drop into placo, thuo contoring tho brushoa ori th0 tr:unk. 
tarminals. During P.B.X. hunting tho comrmt ator food grcund is sup­
plied through oam D, from ground on tho armature cf an undor contr ul 
of tho L ralcy. Thia to provont th0 ro-cpcro.tion of th.) L rolcy on th.J 

. overthrow cf th.a o~loctcr or o.s it drcpa into plo.oo. 

11. If all tha lines of al? .B.X. group a.re buoy I tho oclector continuas upuard 
in position 11. Wlwn tho sl00va brush. mtikeo oonto.ct with tho alo0vo terminal of t h .:; 
la.at lino of tho group tho P.B.X. rel.~ opera.too·. Tho PoBoX• rolay oporo.tv<l., c---· -,:. : 
the circuit through tho L rola.Y which rGloasca, o.nd udvo.ncoe tho nwi tch to rn ., 
12. il'om thia point on the · circuit funoticna th;) aaxne as doocrib:Jd under '. ' I nL~~~vh •,,11 
Lina .Busy". · 
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12. Whon thJ salactor travels to the top cf the framo in position 2, 4 or 61 a. 
ci-rouit is clcsad from ground through th~ X commutator. brush and segrnant advancing 
thJ sv1itch ~o position?. In poaition 1, the L rol~ oporatos ovar the fundamental 
circuit advanclng tha switch to position a, th~ A oam advancing it to position~. 
Tha L r;;ll3¥ op:-Jra.ted in position 7, loolts through its innar winding o.nd tnake oontact 
when tho switch enters position ?-3/4 to ground en oaxn I.- In position 9, tho T ro-_ 
lay oporateo 1n • circuit from batters through the innor contao~s of cam K throueJl 
tho out.;)r winding cf tho T rol~.r, lomr contacts of aam E to ground on tha arina.tu,ra 
of th~ L roley • Tbe T r~la.Y opol'atod• ad.va.ncos tho awi toh to position 10 f .rom ground 
on _tho lowor ipnor oonta.ot of com J, tho A cam advancing tho switch to position 11. 
VJhen the switch lea.vos position 9• the L roley r;;)leases. In position 11 ground 
through the X commutator brush and sogmont advances th13 switoh to position 12. When 
the switch lea.vos position 9 tho T rol~y releases. In position 12 ground through t-ha 
lower inner oonta.ot of cmn J • tho brook contact of tho T rolrl8 o.nd the lov1ar. inn~r 
contact of COJD B a.dvancas tho switch to position 13, tho A cam advancing the switch 
to position 14 • . In position 14 ground through tho urniaturo and break contact of 
tha L re.ley advances thv o\71toh to position 15. Tho switch romaine in position 15 
until the aasociated 1nccm1ng soloctor adva.nooo releasing thQ fK reley'. The rolaas9 
of · tho i'K. l'0lcJ¥ alosos o. cirouit from ground through its a.l'ltatur.o and brook contact. 
to thQ sleeva tarminal, holding this cirouit busy to other hurlt1ng inc0tning salootora, 
until this o1rcuit ha.a advanced to normal. The relqa,so of th3 TK rala¥ also cloaeo 
a circuit from ground through its armature and. break contact• lowor outer and upper 
inner contacts of cain N to battery through tho outar ninding of tho L role¥ \7hich 
cparates and advances the sw1tch to position 16. Vvhen the switch leaves position 
15-1/2, tha L rsla_v rolenses. In position 16 ground through tho a.rmo.turo and break 
contact of the L reltW ~vanoes thJ st1itah to position l'I. Ground through the a.ma­
ture and. break oonta.ot of the m roley o.dvanc:os tba switoh to poaitiort 18. In posi~ 
tion 18 ground through the upper out~r eontaot of oOJD H. lower outer contact of aazn 
D, upper outer contact of oaxn E. to battC!ry through tho down magnet moves tho so­
leotor downward. Whan tho aolootor reaches nom.a~ a circuit is closed from ground 
through the Y camnuta.tor advancing t~ switch to position 1. 

1a. If' tho rao~ivcr a.t the oolling station is raplacod on the switchhook aiw 
time before tho switch ha.a a.dva.nood from position 13• the aaaoc1~d inaorning sa­
leotor returns to normal• op~ning th~ holding circuit for the TK rola_v, which ra .. · 
lDsses. Th~ r~leao~ of tho TK r~l~ eloaos a circuit from ground through tha uppor 
inner contact of cam 1 9 to the sloovo terminal holding this circuit to other buuy 
hunting incoming s~lootors until tho switch has returned to normal. The ralease of 
the TK rela.v a.lac advances th~ s~itoh to _position 14. In position 14• ground throU&ti 
tho a.xmo.tur-~ ~ b.rualt contact of tha L rel~, advo.noes the switch to position 15. ~ 
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In :posi~1on 15, th~ L rala.v opara.tss in a. circuit from ground through the break con­
tacts of tba TK r~ley, and advancos tho switch to position 16. Whan tha switch 
leavos position 15-1/2, the circuit through tba outar winding is cp'1nad, raleiasing 
tho relay. Th0 release of the L rolo.y adva.nooa tho owitoh to position 1?. In posi­
tion 17, ground through th;;) orxr,a.turo and break oontaot· of tbo '1K r0la.y and th~ lowor 
_out0r contaot of aa.:rn O aAvanooe th~ awitoh to poaition 18. ln poaition· 18. tho down 
rriagn0t oporo.tos ovJr the circuit provioual~ d~eoribo.d• moving tho aolootor dot1nv13rd~ 
whan tho eolector rea.choa oor:mal, a. o1rcuit ia oloeod from ground throue.h tho "?'' 
oomxr.u.1:;atcr l)rueh and oo~nt advancir.g tho ew1toh tc poa1tion l or norrual, 

14. When :fl.A.Xe dialing ia raquired9 the a1reu1t ha.a bean ao arranged tba.t 
ground through the u_pper outer ocnta.ct of cam J is ccnneoted to the rir.g sido of 
tho circuit in poaitiono 3 to 14~1/2. Whan the o1rou1t 1e wired for P.A.X. dial-
ing, tho. 1nocxn1ng oelaotor 1EJ held in it«i nsglevt·ien Beyolld11 poait~on by ground_ 
through the outor mndir.g of tba T ral!Q' ill parallel with the ~1 a.nd B-2 raaiotanooo, 
thrOU@.l· positiono l to 3 of th~ final. and then from Bround on os.rn 'J througll poa1-
tions 3 \o 14-1/2 aa explained above. · 
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OPERATE ___ ....._......., ... 

E52'/ lL) Test ___j-016 amp. 
Inner \'idg.-Readj. 

outer Wdg.Test 

£54"1 'T) Test 
out0r rvdg.Raadj. 

Inner Wdg.Test 

Spl.E9 Test 
per RQadj. 
D-208?6 
Coded 
Z55l 
(P.B.X.) 

E565 Test 
(TK) Readj • 

El383 Test 
(TB} Readj • 

ZNG.--C.AL-\/"L. 
9/2/31. 

.015 omp. 

.042 a.mp. 

.049 a.mp. 
.Q46 a.mp. 

.016 amp. 

.02.68 anrf). 
• 0254 ~p. 

,019 amp. 
• 017 01np. 

• 0065 aipp. 
• 0062 amp • 

' 
, Tost .0095 CJDp. 

Readj •• 010 arnp. 

Test .029 UJDP• 
:a.e~dj • .031 a.mp. 

'lest .0075 3.n19 • 

Test • 0205 amp • 
Reudj. .0215 amp. 

Tost .010 amp. 
:R.aadj. .011 runp. 

OPiK 'D • --R.Al? • 

l8 Pagesl Pago #8. 
Issue 5 - BT-431156. 

Replacing all previous issues, 
N..a.rch 15, 1921 • 

Holdt 
~est .012 axnP, 

Ho'ld: 
Test .012 afliP• 

~est .0009 amp • 
Readj • .ool amp. 

APPROVED ... c. L. SLUYTER, G.M.L. 
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