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METHOD OF OP'.ERATION 
sE£.,EDTOR cmcurT 

Cordless • Incoming From Manual ... Fcur-Pa:rty Semi .. seleotive Ringing - Full 
· .Meananical Powe:- Dl'i ven System. · · 

'lhis Method ot. 01:ie.ration we.a prepared :from i~sil;e 9 of draw1.ng T-431573. 

DEYELQ.:ea:E!~ 

i. EJJU'Q§"E OF QIROU!T 

1.1 This circuit is used· to estabUsh oonnections from manual offioes 
to fu·ll mechanical power d,ri ven offices when the manual offices have 
no other means for aooomplishing the a,bove than with regular manua.1 
circuits. This oircui t is arranged to work with trunk finders which 
hunt for open o1rou1 t on the hunting lead-. 

' 2.1 This seleotor circuit works over regUJ.ar inter-office manual trunk 
loops of 858 ohms maximum res1sta.nce and with subscriber's loops of 
900 ohms maximum resistance with a minimum leak resistance of lOiOOO 
Ohms., 

.Q P:ERA'.J.!IO;li 

32 :ffiJNCIP.AL Ftl@TIOli§ 

3~1 T.llis ciraui t 1s used in establishing eonnections between manual 
A: position and a standa.rd final. seleator. Its pr.1ncipal functions arr 
as follows: 

3.11 Aftf'r t4e o:pera.tion of the a.ssigmient key. the starting of 
a previously allotted sender seleator hunting for 'this trunk: and 
s~leating an idle sender. 

a.12 

3.1.;s 

3.14 

a.15 

5.16 

;~=-le>.ction of I;roper idle fl:nal nel:::;,;tcr ::nd cib:::J.s~L;; cf 
BE'l'ld.E::J.' and send.er selector at the end of s('loot.ion. 

Rin~ng the called station• 

r.'i;! ta.bl! sh ing talking aonnea \ion, 

.Providing visual signals to the B cperetor, to show tht~ 
progress of the call. 

Returning to normal when the disconnf!\ot key is ci.epN ssP.d,. 

4. Q!)NNF.PTJYG CIBQQITS 

Thie oordless incoming furlotions w1 th: 

4.1 stnndt:ird .A. aord cir011Hs. 

1 
1 
I 
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:.:t!"ndard final selector aircui ts. 
. . 

4.3 krdless auottr->r ·key control, sender selector and sender ofrouits. 

J2ETA~U~CRIPTI0li.. · 

5. rnNJ:im~ EE¥ DEBlESSJID 

Normally· this oircui t oonneots grcund to tne (J~'J!G) lead eo that an 
trunk finders pass by this t:runk. \Vhen the 11B" operator, having assigned 

.·a. trunk over the. call wire,· depresses the a.ssignment key. the switch ad­
·v~oes to :pos:l t'io~ 2, :and the peg count rogi:?ter (not showo) o:perat€s, In 
r..osi tion 2 the wh:i te lamp Qi1,.ns steadily' · grcui1d is conneoted to the Hold, 
(ST) and (l?:UND). leads: and ~ound is a.is·conneoted from the_ (HTG) lead in 
order that· the trun..'t finde:r.. may st.op whPn 1 t raa.ches ·~he terminals cf thh 
trm1k. .t..i'te1• ·~.key· £.or each digH has been depressed, ground t'rom the ~ey 
001lt:r.o.l circi.1it (410 t shown) 13 connocted to the· (~DV) lead. and the. swi tOh 
advanoea to r~sition 3~ Aa the switch enters position. 2-3/4, ~1e ground 
fo:-r. the hoJ,ding·_1eed is surplied at cam (N), and as the swi toh enters posi­
tion 3t gi;_ound is conneated:. to. the .hv.nt1ng (HTC) lead thl•ough oam (N). In 
pos1 tion ¢r the -white lamp is extinguished and. the green lamp flashes rapid­
ly f.roro ground on t:.'le i'lioker. (149.~E} iziterruptero Aftei" 'l'le sender has. 
regia ;e1•ed the key settiug, ground through the sender· ( STP.) relay is oonneot­
ed over the fund&ne~tal lead to th.e inner winding of the (L) relay wllioh 
operates. The (L) relay 'ope::~,ted, o.los~s a. airauh from ground. to battery 
thr.cugh the (R) :magnet, a.dvano:!ng the swi toh to ricsi ti.on 4, the (A) OS.'ll a.d..;. 
vanc!ng it to posi t.fon 5.. .As· the swi tall passes through poai tion 4, the (L) 

. rela.y· lo::k~ . to. ground. on the fui®mentaJ. lead. 

G, pgtmJiU~J.Q!f ~~~U~..ll;JJ) ·!N. MA'Nli'.A.t, OFFICE Bm@E ASSIGJJ,~P!NT EEY lS PBESJm 

-. 

. Should.; -~he irA" 01,orator plug into the assigned trunk before the a.ssign­
ruenT. key. is depresse.d~. th~ (A) rela.y operates, The (A) relay operattr>.ci, lllos~~ 
a oirau!t from groip::d. to battery through the 12000 ohm wi:l.d:tng of t:he (L) 
relay, operating tht;_ .(L) .rela.y, The (L) rela.y opeJ?ated, lights th~ white 
l~J.)o. \\hen_ the assigranent key 1 . depressed, 'the swi toh advanef\s to posi-
t~on 2, ·a.nd as the sw.i tch leavAs position l~ the (L) relay relf>ases so that 
gro';2D.cl will no·t be aonneeted .to e (HTG) lea.d in pcsl tion 2 •. From here 
the a1rou1t funatio11s as descZ.1.b d in _paragi•aph s. 

?e ]Blkill..A~m QROIJP SFJLFPTT.0$ ·,·. 

With the sw1ton 1n pos1t1on.5, a~~irauit is closed. through the (UP) mag.r,. 
net, causing the selea:tor to move upWa.rd for brush sele>ction~ Ao the selec.:­
'or travels upv:ard. the· "(.a) aommU.tator brush and segment apply g~ound im­
pul.ses ~ve!' the funciSmenta.1. le:i-0,. to. the associated sencier circuH, success ... 
1vely shorti·c·iroui_tW.g and causing th·e · reoperation ot the step};ing relay in 
t.he sender circuit, 'Whan ·aui'f1c.ient impulses. have been sent ·back tc satis_fY. 
the sender, the fundamental circuit is cpened, releasing the (Ll relay. · 

... , (.' 
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The (L) relay rel eased. opens the oircui t through the (UP) magnet, thus re­
leasing the magnet and stor>r-ing the upward movement of the selector, and a'­
vances the .swi.tch to position 6, In post tion 6, the Trip magnet operates tu 
ground a.t eam {N), and the (L) · rE>lay again opera:te.s over thF.! fundamPn tal ai,I­
cui t, adva.1.ioing the switch to r;ositi.on 7.; In r~s1tlon 7, the circuit thrcug .. 
the (UP) magnet'is:a:ga.in clos.ed; caus.i.ng.the seledtor to move upward for gron:r 
se.leation. Tl1e Trip magnet beiDg operated in position 6 to a, the previousl:V 
selected set ~f ~rtishea are trlppe~ as the selector mo'les upward in ~~sition 
7. .as the sel eo. tor ·moves upwa.rd.1 oa~rying the brushes over the comnuta tor, 
the (Bl co:r.amutat·~·!' 'b!"'.J.3h and. se@Dent apply groimd impUlses to the fundamental 
(Fund) lead. suc.oessively short-oircuit1ng and permitting the reo·pera~ion of 
the stepping relay !n the associated sander circuit.. V.hen sufficient :impulses, 
have 'been sarit back to satfrd'.y the sender for brush seleoU.on, the· 01r·cm.t 
throug.'1 the (I) relay !s o-pened, ~eJ.easing it.. The (L) i•elay released, opens 
the ci.roui t ~rough the (UI';yna.gne'!;r stopping th.a \rushes at the selected group, 
and tb.e sv.'i tah advances to pos! tion 8~ In position a the (L) relay operates · 
from battery through its secondary Winding to ground at cam (H). 

a. moo HPNTl-?1!! 
The. (L) relay operated, advances the sw1 tch to position 9 fo~ trunk hunt­

ir£ga It me first trunk of the group is idle as the swi toh enters position 9 1 

the (L) relay releases and the sleeve terminal is held busy from ground througll 
the break oonta<>t of the (L) relay to lead (S). lf the first tl'unk of the 
g.i:'ou,p $elected 1e busy. the (Li relay is held operated through its 1200 ohm 
wimlng. from ground on the sleeve of the busy trur.k. The ('UP) magnet. there­
fore operates to g:"ound. on cam (Sl, causing the selector to move upward unttl 
a.n idle trunk is found., When an idle trunk is found, the cirau:l t. through thr-
1nner winding cf the (L) relay .1s opened. but the (L) relay does not re'.l.eo.~. 
tmmedlately due to a cirau:lt being olosed from gi•ound on the C ecmmuta.t.or 
brush and segment to battery through the 800 ohm winding of the (L) rela1. 

9. Jal g GmilMYUTO!l 
··'· 

The ad.Justment of the. (0) cor.cmutator brush, with relation to the trippf 
sleeve multiple bl'Ush is suoh that 1t does not break contact with the (C) (.;,) -
mutator segment unt~l slightly after the holding circuit through the inner 
windiitg of the (L) r~/;., 7 is qJened, by the sleeve brush leav:lng the busy ter· .. 
mina.l· and making contact with the slee'9e terminal of an idle trUink. The {\JP} 
magnet, therefore, remains operated a.nd the selector continues to tra.vsl up"!' 
wa.ra. until the 'truahes are oarr if'.ld s! :l~ Uy abo"'~ the. oent":l;" of thE> idln t:rm;:. 
terminals, allowing the loald.ng .pawl to enter the notch on th.e .l'!aek attached 1 
to the b~·ush sup:po.r\ rod. At· this time, the holding ctraui.t thzrougb the outer 
winding 61' the (L) rea.a.y 1e opened. at ~e (C} oommuta:tor, relea$1ug the rel~y. 
The (L, relay released. diaconneots grounq. fro~ the eommuta.tor feea. bar (G) . 
and releases the (uP) magnet. !Ule selector then drops into plal!)e, thus oen\­
er ing the brushes on th& t:Ullk terminals. J)ur ing trunk. hu..1'\ting • 1n pcsi tlon 
9 only, the ccmmuta.tor fEied ground is su:pFlied from aem (SJ· mid.er oontrcl of 
tnP (l,) relay. Tnis is to prevent the reoperation of the (L) relay b7 the 
clostng cf a circuit tt!'\tween the (0) aommutator brush and segme~t on the over.. 
throw of the selector, or as it drops into place. · 
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: When th.e.~l~l~:of.tfre (:o:rd·h ,.nserted. in the jack o! .. the e.s~~gned tru1:1t 
at tne 01;1.'' boa21d; 't't~.t~tory ar.d g:rol.'.nd ~rfl connected. to. the (T) and (R)- 1 eaa.s •. 

' . 

',: 

·." 

... 

.. ..... . . 

. · ·-o;pe::a.t!pg :·ti1e .. ~.A,,(~-~.e);~y th.\"Ollg"h OOt}l,. Wi~di11gs :l.n S!=lries .. · .b.S the. SWitOh Pntere 
' . ·~posit19.n_ 1~·; .. ar.0;rauit -~~ q~o.oeq. through the. .innor ~inding. of t.h.e -O~l relay, 
: · vbi.~h: ~pEi:.'Q.~~s; a.i".d' loak~ tl~tq·1.1gh. its 800 ohm:~i~~1~.~.:to gr cr.u'\d on oam (I l. 
: · .... ,~.is-.. ~9c.k~.p1:{ ~~rcn~H is. r..ro:17ide9. .. to-. pl" event t(le pre1}1$ ture: releas!i of the (1) 
· .-:· -l''Gl~Y•. ~9~~1.1l: ·tn.e .. ,1J.. 1~ operator. t.1 thtfraw the pl:ri-g .. i'ro:m the ja.clt and release 

· ·' . th:e (A): .. r.E";l..a~ a:t· thi:s tlme.,, ,Tne '(1) rel·ay opar:ated• advances the. swi tcl'L. ~;) 
·. po~! t~on 13• when the whit~ l~rnp _is ;extinguished~ . . 

,.· il2w l EA~TY. s~u~ sR1JD'.1:ZI.vii .RINr,u:~~ 
. ·• 

· ..... ·,Ri'~·sit:ig ·erel~etion .1.s.,me.~e. ~s the sw1 tch enters posi Uon 13- b~ means of 
.. the .(:1?). comr:iutator~ . -1.'~rtJel(l wl).ich are· oalled by one ring of the s ta.tfon bell 
· 8:1'e ealled· thro1::.gh tr1.:m1.ts i~. P.! :th(lr · thP f1 rst o·r. ~bird. group on the incoming 
. frameo In ... th~e oa.se. the clrcuit throueh .. the (P) .<?orpm~ta.tor is open, alloviing 

·. ~e (L} .re,,.ay to ·rel~e.se as the ·switch -advapces .f.i·om position 12 to r;osi don 
. .. ~3. 'l!he Jl.) relay re.leased~ operates ;the (:PU) r_etay "l.O «grcmd at t'le {a) 
r~lay :or;e.ra.te.Q., o~ on µie_ {N~"eam. ·Should ._thP. "A'1 :or;~ratc·:· ·d thdraw u.~ plug 

: from _u.,ie· .J~ok- at .this time•. ~e.· (PU) relay rernal.n~ ·~ooked throuSi:l posit.ion 13 ' 
·to gro~d. on caz:i- :(E) •.. rni.,,e. (f>U) relay operated,_ (a) loo.ks· {b) ~dvanoes the , 
swHoh to posi t:.i.·on l.4,. at?-d (.e) ·01oses a oir~~.t. for· i'inglng bat.t.Ary through _ ~ 
·~he .one ring in\E''t'r.upto:;- ~ .wi.nding. of· the (Rt-. re.la.y, ayer the ring of the 11~\ 
,to. ground tn;9tag.'l~ t.'10 -,~:.1):1-:~ ~e.:~~c.n se~• .: as .th.e .s.wi toh _e.nVrs posi Uon l'J, ring­

·r i!lg our.ren~ .... s. oo.ar;ecte9, io: ~ile" ~ine ·froni. ri~1ng cattery through the one 
. ,,ipg in~e"l'i'U.pter,_ 'QY9.l' ·~he ~1jg 'Si.de· Of thO l ina. {c) ground throug;1 the sub-
. ·!ta.tion ,~~~e:rt· ~ti~ .=t~~-' .tr.).,~.e~~·¥·. :~~er~te·s t.hr:oµ~: it,s 1200-:ohm winalng. 

:.i;!ll e opera.11ion of ·tJia .. (L} :l'...el~;v. ~~.s ,not pe-1."fom· 1a.ny use;rul :tune ti on a. t tll 1 s 
ti m'3. • · · · · : ~ ... · . , · · · .. :.- · .. ·! .: .. . .. . . . ... ' ... 

t. ~' ·. '·' 
. ' 
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If the oall is for a. two ring station, the oonneo•.ion is over trunks 
in the seoond or fourth groups. In this case a oircui t is olosed through thl-, 
(P) commutator to grc,und• thus holdiug th.e (L) rela.y operated through posi­
tion 13, As the switch enters position 13, a circuit is closed operating 
the (PU) relay through the {PU) in ter:i.·upter,. The (PU) relay o:pE'rn ted, fu:l.:~ 
t1ons as previously described advancing the switch to posHicin 14. · AB the 
switch leaves position 13, the (L) relay re1ea.r1es, bat reopcra.tcs in i;osi U.on 
14 through 1 tR 12000 ohm winding, (It is nf'cessary to release the (1) re!. a"' 
in this nanner beca'.lse a. :nc..1.ding ciroui t tn:rough the 800 ohm winding in y;otii• 
tion 14 will put this winding in parallel wit.h the (R) magnet and v4'len the 
switch 1a required to stop in r,osition 14 this circuit arrangement may make 
the (R) nagnet so slow in releasing that the swi toh will overstep and ndJm1ce 
to :position 15. i As the switch enters posi ticn 14, a. circuit is closed f.t•om 
ground on the (?} CD!Illllutator ad.va.noing to position 15. The (L) relay remains 
looked 1n position 15, With the switoh in position 15, ringing current 1s 
oonneoted to the oa.J.led line from the two ring interrupter• to the ring side 
of the line. 

14. jUDJBLE RiijGlBQ S IWAJ. 

During the operation of ringing. a S!Ilall amount of ringing current is 
shunted th11ough the s02 mf condenser and aam E, to ground through the quiet 
batt~ry. ~is induces a z•inging tone to the calling side. .ot thP repeating 
ooil as an audible ringing signal. 

The swi
1
tah .has two ringing posi t1ons, nemely 14 and 15. In position 14., 

the one ri nti; ringing code :ls colllle.cVd to the ring ·ul!IJah • and in position l!S, 
the two r1n~ ringing oode is oonneated to t."'>e ring brush. stations Wiich 
are rung with \he one ring ringing aod~ are assigned n'lmlbers \1\hich are reaoh· 
ed through t"ina.l trunks terminating in either o or 2 group on the 1noorn1ng 
frame. StaUons mioh are rung with the two ring ringing code are ass~.gned 
numbers vb1ph are rea.oheci through final trunks terminating in either the 1 o~· 
3 group on the incoming frame. The ringing of sta.Uo11s on the tip side of' 
the line is;

1 
oared for by a corss conneoting and reversing sahenP. at the d:L::.-· 

tributing ftames. The swi tab. stops in poai tion 14 '\\'llen u-,e selector is on 
a final tru~ so looat~d tha.t t."'le airc-::d. t thr<Ya~b the (P) ·commutator bi•u.:;h 
and sagmer.t is opened, and adi:oances to r;osi tio:::l 15 when the sel eotor 1s on 
a trunk so lQcated tnat t,he circuit through. the P commutator is closed. 

i 

16• ~;i,ED SQB S~RI RER 4Nst'JI'RS 

Wb n the r.eaej ver is removed from the. swi tchhook a.t the oallod station •. 
tne \Hr relay ope1·ates over tt10 sub-station loop tc ground at cam (G), open-
ing the loc1¢ing circuit for the (PU) relay, whioll releases. The (PU) rels:v 
re1Pased1 cilsoonr.eots ringing current from t.lie line releasing the {Rl !'~lay; 
closes e. oirouit from ground to battery through the (R) magnet, a.dvancing 
the swi ten \o position lo and closes a oiroui t through the (S) r ela.y v.b1ab 

TCI Library  www.telephonecollectors.info 



. : :' 

; ' 

..• 

,· .· 

·,.1 

(10 Fag;.s) ~~. :/16. 
Issue 2 - BT-431:573. 
Ap~11· 7.,· 1923~ ... : 
Re.pl,ac;1n,g. all pr.evioua issues6 

operates in ser 1es with tile sub-station set and sher t-oiraui ts tne 12000 ohm 
wir:.ding of the (b.) r~lay, .ext1nguishing .. p~e :S1l:pervisor.1181?'.P a.t the originat- '-" 

" .. in,g. (A) b.o~rd~ ~e ( S) relay ope.rate.s in po sf tion 14 -if ·ringing takes place 
ip tn.is'.,r:o's.i ti.On and the· :receiver" i's renove9' from the swH.chhoolt, thereby 

·hastening .,...he, olosure. of .. the talking: oiroui t.. As the .ewi teh enters r..osi tion 
16, .catt.9ry aiid ,gt'q~nd· are o·onnected to the 'tip a.pd :ri,ng of the callea. line 
t:or taJ.k1.ug;. · . _ ·. · . , . · · ~ 

1? ~ ·.Pl.SQO~'liw. XJ..Q~ . : ... 

. · w;.en 'tlie ·1~~c0:i~er' a.t the called. station ls. rf?:p'laciea. 011 the swi tchhook, 
t}'le {S}. ·fe~a:y r,.ele~f.VJS removing ·~he sh~r·t Ci.1"9ui t tJ.·~!fi the 12000 or.m Vlind.i!lg 
of .. th.e (A) . t cla;l.,. ~h.µo ir....crea.s:!.ng the .l'eslstance ·in thP. outgcing tri·nk v.t,ich 
lights the :.si..r?er·v;:~so?·y J.aµip at the manual o.ff::.ce~ •. W.'len the plng of the cord 
is .r€II!oved. from the ~.t·u:J.v;jack a.t the ma'lu?<l .cffi9e, -the {.L~) rela.~~ relea.ses • 
. '.i,he .f ... ':..) r'elay tele:::i,Sed~ opens the o:!r~.l:i.t, th:r,pugp.. th~. inner winding of the 
(.L). r·elay, r~leifitng· the (L) relay• ':fue (L} ~£-la:Y. .r,eleased, the white and, 

.t?;r.ec~,l~ps flas~·EJ:snii'Rconnect ·signal.: (If.tll.e (~)relay is used, it lc,.­
low~ the °(J~49~G) in'te·rrupter, closing· &rid· opening .the night alarm circuit.) 
lillen the loeki!l.g d::..soonnea·~ key is depressed, .a· c.\irc~ t is olosr:ld advancing 
the switch to :£i~s: tii:m 18, In :position 18, a. circuit is closed fr cm g?"ound 
to battery t.i"1ro'llgl1 tiHl dc1wn :rr.a.gnet, v.hioh, operates.•. ~t1.t.or ing the selaotor 

. to no.tri.1alc:. .. wn2n th..e eel13ciox< reaches normal, t..i':lt."! :;;.,vi tch ic advanced to posi­
t~on l ~n.a oil:'cu.i.t t'~:bm grou..-1.d o'.-:1 the (Y) ooinn.iuta.to:r. to battery through. the": 
(.R)'. magnet~: !f,.;s ~he, swltch J,eaves r;o.s_i ti.en 16, · oo·~h· Ule gree."l and wh He lamps 
are e;i:Ung1.11ched, r!l,storing the cir.Ci.tit to norriia.111' 

,· 

.. , - .. · . Should alJ. the t;t'.unks of a group be" busy, the selector while hunting in 
"PO Si tion 9:; ac:i.vi;.r..ces to ·the top of .th.I> group and rests on the ov~rflow ter .. 
minals. li.S·the.(C) COril.'!luta.tcr is ope.ri at overflow, the holciing Cirauit 
throu@l the '(L) .relay is o:p~ried, roiea.sing the· (L) • rel3.y. The rele.-.,;se of 
·the. (L) relay .~~,,..ar.i.ces th.a svd tch ! to ;po~i tion 10, the (A) cam advancing ! t 
to pcsi tioJt ll and t:.".1.e .swit:::ih aciva:nces to position 12 by means of the (Z) 
OCllllT!iutator.. In riosi tion 12 t~e (Ll relay C:pP1•ates. The (L) rP.lay operated, 
advances th~ awi.tOh, t.o r;ositiOn.13, "men grou-.d. on the (Z) couari1itator, ad­
va.noee the: switc..'l to .. poi?ition 17. ·In r;osition 1'71' the v.hite lamp flashes 
ra.picUy from grouncl.. on t.h~ (149-E) interrupter~ .. The disaonneat key is then 
o~eratea advancing the ~,,,i t~h to· posi uo·n 18. In position 18 th~ dov.n magnet -
operates .to. gT.o.uuQ. on a·e:n {lih returning· the selector to normal. ·when the 
seleott>l" .rea.ohr>s n;or:D.s.1, tnf,! (Y.) o~ta.ttr· advances the ewitoh position l. 
'lhe mite lamp then bui'ns s tead.i. ly~ ShoUld.' the oorc!less opera tor rEm~mbe? 
·the number oa.lledt :". t !s egsin eet up ~n tt'.l.e keys, otherwise the trllnk hi 
CQ.nnecte<i wi ~ tn.e oupHrv!. so.i.·. · · · · · 

•'I 

''l." . ~ .... : 
' •'' 
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(10 Pages) page 4J;7. 
Issue 2 - BT-431573~ 
Ji.pril 7, 1923. 
Replaoing all previous issues. 

.. 0 .. ~ ... 
Should the selector travel to the top of the frame duriri..g selection, 

the switch a.U.vances to posi U.on lO in a. eircui t from ground on t.he (X) aom ... 
m-:ita tor, to battery through the (R} magne.tj the (.A) earn e,dva.ncing the switc2 
to r-osi tion llo In f-031 ti on 11, the green lamp na.s:nes rapidly in a c.ir­
cu1 t from ground on the armature-of the f11eker interrupter. The switch 
remains in position ll until the disconnea~ key !a depressed, ~e oi.~e!"o.tfor .. 
of the disconnect key advnnoes the sw1 ten to rosi t:lon 18. Prom this pohlt 
on the oircui t funet :k>ns as dPsol'ibed under Disconnect. 

Should a wrong ass1ganent key be depressed, a o,.rcuit 1e olosad th?ct;2.~ 
the (R) magnet, a.dw.ncing the awi tr.fl. to pcd t :oi:1 2, When t.~~Le whi ta la1np 
l !ghts n~d b1.1rns tlteadily. vrnen t.b.e i'irs t key ia releaaed and the ase:t.gn­
ment key of U1e proper tru;.lk is depressed, a a1rouit is closed from ground 
througl.t tb.e oontac~s of the seoond key' to the comnon strap:ping, tllrougt.a the 
contacts o:f the f.!ret key, inner contacts of cam (K) to battery through the 
inner winding cf the (L) relay, whioh operates and looks through its 800 
ohm windi!lg~ to gr1.114nd on cam 111 The (L) relay operated, connects ground 
to the (.il~G) lea.a so that this trullk will test busy to an1 t:r'ltnk finders ~ 
may be fi.1.Z!oU.cn1.ng and cloees a circuit through the (R) :mc.;,gnet, advaneir.g tbe 
sw~.tch to posJ. tton 4 8 tne (A) cam a,dvaneing the awi tch to poa1t1on 5. As 
the ~wi to!i .lea.vGs posi ticn ~" the circuit throu@l the (L) relay b opened, 
releasing the relayo With the (L) relay r~leaced, a circuit is closed 
th:r.·ough tne (R) me.g::iet, advancing the swi to~ to position 6, In position 6, 
a. ci rev.it 1s al oeed through the ( Y) oc.nmu ta. tor brush and segment• and tile 
(R) me.gnet, advanci:ng the swi tell to posi Uon le 
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