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Weatern Rlectrla OOIDJMUlJ, Ino., . 
Equlpant Bual:neerlq Branch, awthorne. 

( 7 Pal••J fa8• fl. 
Iaaae 4 ~ BT-4315!1. 
JUDI 161 1923, (•) 

·Jteplaol:ng all preYlou. lasu••• 

Thle M. ot o. was prepared from !-431671, Iaaiae s. 

ME'?HOD OJ' OPEIU'll01' 
SELEC!OR OIROUI! 

Cordless, Incomll'lfl trom Manual ~andem Otflce - 4-l'artJ Seml-Selectt~e Blna• 
lng - Panel !.!achlne Sw1 tahtnc S,ystem. 

DJVE.LOP!!EN'l' 

1. PQRpQ~E OJ' CIRCUIT 

~hls olroult ls tor use at a oordleaa "B" board ln establlahlna 
ai9nallD1 and talldq conneoUou tor oalla betwen a manual tan4ea 
oftloe and a final selector ln a tllll •ohanloal oftloe. 

2. 70RKJWG. LIMI'l'S 
• 

Thl• olrcult l• require~ to work over a mazlllua external loop 
ot 4990 ohms and a mlnlmwn leak ot 30, 000 ohm at the lncomtna end, 
and over aub1orlber1 laopa haYlDS a maxlmlllll realatanoe ot 900 om. . 
and a mlnlmum leak of 10,000 ohml at the out9olq end. 

OPfiMflO?l 

3, PRINOifAI. PUXCTIOIS 

3.1 

3.2 

3.3 

3.4 

3.6 

3.6 

~he prlnclp&l tanoUona ot th1a olrcult are:· 

Startln& the uaootate4 tranlr ••l•o*«>r and aenaer ••lee.tor 
otroulta. · 

Bruah aeleotton. 

Group ••lectlon. 

Sel•ottna 141• trunk. 

lU:ngtna the oall•d 1tatton. 

. j 
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( 7 Pase• ) P•s• f2. 
la•Re 4 - BT--431571. 
June 16, 1923. (.) .. 
Replaoln9 all pre•loua laauea. 

3.7 Beturnlnc to DOl"m&lo 

3.9 t18htlns ancl tlaahlns •l&nal lampa as an lntUoatlon of the 
J>!'Oll'el• of the call. 

4'. QOJDIO'f Il'G ClBOU!'l'S 

!hl• olroult oonneota •lth: 

4.1 .&n out1olnc trak .from a wo. 1 man.al 'fanclem ottlceo 

4.2 ~ atanaarcl llnk allotter. 

4.3 A •tan~ard flnal selector. 

60 AS31GN?.IEN'l' 

On recehlne an order o-Yer the call wire trom the m1uu1al 
tandem board, tha cordless B operator a•al1n• an ldle trunk. 
When tbe tandem operator inserts the plus ot the cord ln the 
Jaok ot thl ualsned truntc, the {A) relay O!)&ratea over the 
trunk ancl thru the polarized relay br1dsad across the line 
at the tandem board, !he (A J relay opSrate 1l, operstes the (L J 
rela:r thru lt• 1200 ohm wlndlns. 1 'rhe ( L) rela1 operated ll9hta 
the (WJJJ suard l:imp NI an lndlcatlon to the cordless B operator 
that the tandem operator hall luerte:t the plq ot the cord ln 
the prot>8r tranll Jack. 

6 • SELIC! lNG ~EIDQ 

When tba •••11nment key 11 oper3.ted, the (R) maanet oper
ate• ad"Vanolna the swltch to poattlon 2. The operation of the 
ua11nment lte7 also operates the pee aount reslatar. \"11th the 
awltoh ln poaltton 2, the (L) relay releuea but the (WRJ auard 
lamp .. emalns llahted due to srountJ on cam I. Ground la oonnact.•d· 
to· the atart lead (nT) oau&lD@ the trunk aeleotor to hunt tor 
the open olroalt on the httntlng lead (W!'G) an4 the sender se
lector to hunt tor an ldle sender. Wlth the swltoh ln posltlon 
2 around la also connecta1 to the hold lead (HI.DJ. ~hen the 
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( 'I P&a•• ) Pas• f3o 
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R•plaolnc _all preytotta .l••~•· 

thousand•, hmdreda, tena and unl ta u71 ot tae oorcll••• 01 01:f. .. 
cult have been 4epNaaed, azooun4 trom the •1 olroutt thl'u the 
sender aeleotor an~ allotter clroutta ta put 'on •he ad~ancie lead 
(ADV} advauaina the swltah to poa 1 t!.on 3. Yltb the nttch, l~ poa l
tlon 3, the •hlte lamp lt uttnautabed ard the ereen lamp flt0ldt1'8 
troin sround thl'u the 149-11 lnterrupter unt ll the ••l toh enten 
position 12 aa an lndloatton tb&t ••l•atton l• ln proare••• !he 
aaaoclated sender olrcult oollD8ota around to the fandamantal lead 
(PUM>) operatlna the (LJ rela.Y thru lta 1200 ohm wlndtna. 'l!he (L) 
relay operatecl a'1.,anaee the ••ltoh to poeltlon 4, cam ..t achanctns 
lt to poeltlon 5. In posltlon 5 the (L).relay loclm thl'u lts 1200 
ohm wlncllng to arui.Ul4 over tho {mnml laaa. 

Whan the swttoh enten poaltlon 6, the tJP -snet operate• tor 
. b:rmh aelectton to aromacl on oam s. u tm ••l•otor .lllOT4'• 11pwarcl 
srowid trom the A commutator la lntermlttentl1 OODIJBoted to the 
(FUJI) J lead, OaUSlD& t.be atepplJJI 1'91&,J to releue &Del re-operate 
unt 11 the proper bruh has been aeleote4. lihtln euttlotent lmptllaea 
.ba'te been aent back to aauat.r the ••nder tba (P'tJM>J clrcult l• · 
openecl ln tha aemer. nleaatng the (t J Nla.Y• 'l'he (LJ Nl&,r re
leased, (a J releuea tha UP masut • toppl111 uie upirarcl mo'temlnt 
of t!al ••l•cto.r (IJ ad-.oe• tbl awUOh to poaltton 6. WUh the 
awltob 111 po11ttton 6, the t:rlp U1D8t (fJIJ operat••• Grouncl ,·from 
the aaaoolated sender la aaatn OODD8Cted to the tundamlntal leacl 
(l"tJl!>J operatlna the (L) rela; and a4vanatnc the 1wttcb to poattlon 
7. In poa lUon '1, the (.L J rela.J loob thru UI 1200 ohm wlncllna to 
sroad on the ( J'Dl'U>) l•ad and ti. 'DP ..... , operate• tor e:roiap 
••l•otton. 'l'he trlp -.-t (ft) belnl operat~•ct 111 pc1aU10.- ~- to 
8 O&Q888 the pN"flOUl,J aeleoted aet Of bl'aahea to trlp U tM 
••l•oto~ mo.,.. QpMU"d. G.rOwm l• ln'9ralttentl,r com:19cted to 'bl 
(POD) l•act 1-J tm 1 oo .. tator, oa111tna the atepptna rela1 to 

":9ftleue and re ... operat•. atll ,. propel' croup hu been ••l•ct•4• 
When •llfttotent lapa.laea h&Te been aent •• w ••U•t1 the ••llll•r 
the tadamantal olro.alt la opnae4, releaalq t1- (L) ,Nlaf. fM 
(L) r•l&J' releaaecl, (a) releuea tha UP.,.,_., "thu •topplna the 
brmue at tbtt ••leat•cl 1roup, ()J a4Yuota ~ ••itch to poalttoa 
a. !be (LJ NlaJ N•Operatn ln :poaltlon 9 'liru lta 800 Olm Wln41Jll• 
!he (LJ rela1 opent.4 a4.,anc•• Uie nltch 'o poal'tton 9. If. tha 
ttret trunk ot tm aelect•" 1roup la ldl• u tm awUob enten · 
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Beplaatns all prev1ows lee1JBs. 

·i· poaltlon 9, the (.LJ .r•l&.7 releases, but should- the flnt trunk 
at the 1roup be bua1, the (.t.J nla7 loclal thl"li lte i200 ohm 
•ln4 lna to around on the alee-ye ot · t~ bUsJ truult~ · 

a. 'l'Rtll!f mn:r ING 

'l'he (L.J relay 1-lcl operated tn poaltlon 9 o-peratea the UP 
maauet, cawslna the aaleotor to travel upwar4. '!'lie (L) relay l• 
lMlld operated between terminal• thru U• 800 ohm •incU111 to ground 
on the C commutatoro Whg_p _!_4l~_trWlk ta tound, the (LJ rela1 
releaaaa aa there ls no around on· the aleeve ta-rminal. !he (I. J 
rela,v released, (a) releases the .. ]JP JllBIDBt atopptns the bru.1.!lo• 
on the aelecte<t trunk termtnala, (bJ a4~anoea the awltoh to posi
tion 10, cam A advanolna lt to poaltlon lle 

9.· 'mpl9K.OLQSUlJE 

The (I. J reJ.a.y released aroancla tba sleeve ot the trunlt naldDS 
lt basy to other hunttne 11 aeleatore. In pntUona 10 to 17, the 
trunk ta made bWlf by srouncl on oam I. In poattlon 11, the (1UNDJ 
&iacl ( rR) lead1 are connectecl thrU: to the tip ancl rtna tor eelecuon 
beJOnd. When the aeleotlon be7on<! ls completed 1roum ln the uilo
ctated sender cJrcutt 1~ aomieotecl to the (ID) lea.cl, ac!•ncl1J8 
the 1w1toh to p0e1Uon 12. In poattlon 12 the 1roan4 la remo•ecl 
from the holdlDf! lead (HLD), releaslne the asaootated sender clroQlt. 
It the plus ot \he tandem cord has not been tnaertecl ln the out901nc 
trunlr Jaalt, the awitoh remains ln poettlon 12 oamlq the (WP.) sua!'d 
lamp al'1Cl tm, (Gll) buay lamp to llsht •tea41l7 aa an t~loatton·to 
*M corcll••• ope~ator that the trunltu 1• not 19t closed. Wb&n the 
plq of the t&ndem cor1 l• tnserted tn the outsotna tr1U11t Jaolc the 
(4) rala7 operates. The (4) relay operated, operates the (L) Nlay 
'Which loou thru lta 900 ohm wtndtng to-'sroud on cam I trom poaltlon 
12 to 12-1,4 and achanoea -the 11wltoh to poalt ion 13. In positions 
18 and 14, the (tlH) suard lamp ts exttn8uleMcl 'but the (GRJ bua7 
lamp remains llshted. With ·the awltoh ln poaltlon 13 tbe (PUJ relay 
o.peratea,, (uaumlJ28 thSt a trunlr ln 1roup 0 or 2 ha8 been ••lect•d J 
to 1roWM1 Qn the armature of. the U.) Nlay. · 'l'he (PU J rela7 operated, 
&d'9anaea the awttch to poalUon 14 tor one :rlD@ cocle rlnctq. , WUh 
the awrltoh 1n poaltlon 14 the (L) rel&3' operate• to t!"OUJld at the 
(.l) relay. 

10. O!fE Rifilj CODI 

Wlth the switch ln posltlon 14, "OM Rlna" rlnalna current l• 
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connected to the oall•4 llne tor rlnslna 4lreot or "O• BlDI" 
atatlons on part1 ll••· !ba 1wUoh hu two rlnslna poalttom, 
nama11 14 and 15. I• poaltloa 14 "Onti Blni" oarrent la oonneoted 
to the oallecl llne •hlle la tJO•l Uon 15 "'!n Ittq" ovNnt 11 
conneotecl to the U:ne. Statlona Whloh are nne with "One ~1118" 
au.neut are uetanecl numben ln the ttal multiple which are 
reaobacl thra final t1'11lln ln elther the o or 2 1roupe on th• 
lnoomtne f?tana.. Stattou whlch aN z--. with ltfl'Wo Rina .. oQIT8nt 
are uatsnect numbera ta ta ttnal aul"' lple wJ:aloh are reaohe4 thru 
~lml trama ln either· the 1 or 3 1roai- on t.he lnoomtna fl"alm. 
'l'll8 ringtne ot atattom on tbe tlp slit• ot the llne l• carecl tor 
bf a croaa-ooineott111 alld re'fttratna aoblme at the dlatrlbutl111 
fnma. 'l'ba awUoh atop tn poaltloa 14 when the aeleator le on 
a tlnal ·t?'\Ul- ao locate~ that tlJa otl"01llt to tha P commutator la 
open, but lt ad~anoea to p0sltion 15 Wiaen the selector ls on a 
trunk ao l~cated that tbl ctroult thr'U the P commutator l• oloaed. 

llo TWO RING CODE 

Por two rlns call1 a final trunk termlnatln« tn tlle HC;Olld or 
fourth group ls selected and a olroalt la cloeed thl'u the P COlllllll
tator operatlns the (L) rela7. 'fba (2t1) Nlar opeI"ates 111 poeltlon 
13 to 8?'0und thru the PU tntenupteP, loolclDfJ ancler control of the 
R relay and &dvanatnc -the ewnoh to poattlon 14. !he (L) rela7 re .. 
mains operated thPu lta 800 olllwlndlq to cround on the p commu
tator, advanclng the R awltoh to poaltlon 15. Wlth tbe awltoh ln 
posltlon 15 "!'wo Blnt" ov,e~t i. OOIUll8otetl to the ~ll•cl ltne. All 
auiible rlnstna tone 11 eent baolc to the oalllns 1ubaCZolber thru 
the • 02 MP condenaer on oam B. 

Ylben the receher at tbl callect atatton ls remoftcl fr• tbl 
swltchbOok wtth tha switch tn po1ttlon 14 or 15, t!Ja (B) rela,v 
operates. The {R} rela.v operated, Nl•u• the (Pt1J rela7, ad
vancl!I@ the ewltoh to pOeltlon 16. l• J>O•itlon 16 'bl tlp and 
rlng are connecte4 thru tor tallc1J11 an4 the (s·J re1., operate• 

~ thru the aabsortber'a aet. '!'ba {St rel~ optrateit. opraiea tbl 
(s ... 1) relay. reveralna battery anti sroun4 o~er the Up and rlna 
of the trunk. ope rat tna the polarized aupei-vlsory rela7 ln. the 
trunk olrcuit tn the ortglnattng lo~al oftloe. 
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Raplaotns all preyloua lasuea. 

l3o DiSOONNE~IOI 

When the reoehez• at ti. oalled atatl-On ia replaoed on 
the swltoJ:ahoolt tl'le (SJ 1"8la7 releuea 1 ln turn nleutng the 
(s .. 1) rela1. !he (S-1) relaaae4, reYeraea batter7 aat around 
o .. er the Up aucl rlq of the tr\mk• .nleaalne ·the polarised 
rela.r ln the outsotnc trunk olrouU, tille-rebJ llfht.1n@ ti. 
auperYlaor1 lamp ln the orltlnatlnc A eperator•a OOl"d clrcatt. 
Whan tbs plus of the .A. oorcl la withdrawn b'om tll8 tnnk Jaok9 

the (.&) relay releaaee, releaains ·the iL) NlaJ'-• !m (L) rela,v 
releaaed with the ewltah l.n poaltiou 16, (a) cauaea the ·whtte 
and sreen lamps to null alowl6 aa. a dleoonneot ai&naJ, (-b) 
operates the (NB) relaJ lutermlUentl1 whlch olOMa the COrd-leaa 
Blsht Alarm Olrcult. WMu the cUaoormec-t ny l.a ll~ased, 
the switch is ad'Yanced w poeltlon 18, where the DOWD magnet 
operates, returni!I@ the aeleotor to normal. Ylllllm -the aelector 
reaches the bottom ot the trame, the t commutator. ache.nee& the 
switch to position lo 

If all the trunu ln a sroup are bug,. :the aeleotor while 
trunk huntt.na ln poeitlQn 9, adYancea to the top ot the poup 
and to the onrtlow t•rml.nal. .&a the eleew of \ha oYertlow 
terminal iB not sroundecl the (L) reJ.a7 nleana, :releaalna the 
UP ma.snet and ai:hanalns the swltah M> poeUion io. oam A. adY.an
otna 1t to poeltlon 11. Ground on th• z oomntator actvancee the 
awltch to :Position 12. In }'OstUon l~ the (L) nla7 operates 
thru lts 1200 ohm wludlng to 81'0uM on the armatun -of the A. 
rpla7, advanclns the switch to p0sttlon 13. Ground on the z 
obmmuta.tor ad'ts.ncea the awltch to posltlon 17. In -posltlon 17 
the (L) relay re-operatea causing cha white lamp to flicker as 
a slsnal to the cordlees ! operator that all trWikS are busy. 
When the disconnect 'key ls operated, the awU4h ls ad't&nced to 
position lS. In position lS, the {WB) guard and the GR busy 
luip flash tmd the oomr masnet operates, return1ns the selector 
to normal. When the selector reaches the bottom of the frame. 
around on tile Y oomrn11tator achancea the swl teh to normal. 

Should the u1lector travel to the top of the frame cSurtne 
selection, sround on the X commutator advances the B*ltch to 
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posltlon ll. In position 11 9 the GR bua1 lamp !Haker". The 
switoh remains 1n position 11 until the dlsoonneot key la 
operateil. Tile operation or the cllaoonneot key advances the 
swltoh to poaltion 19. In poaltton lB the UO':lN magnet o-peratea, 
restorlna the selector to normal. 

16. THE OfP!A:TOE W~RESSES WRONG A§SIGJME.11' KEY 

It the wrona aaalsnment key la dapre1aed the ••itch or the 
associated trunk adYanoes to poalilon 2. With the swltoh ln · 
position 2, the·WH swu-d lamp ll@ht1 steadily. When the assign
ment key of a .. fecond trank la depreaaed the (L) relay operates 
thru the oomDOn strapping to ground on the contacts ot the OP
erated key. The (L) rel&J operated, looks thru lts 900 ohm 
wln~lns and advances the awitch to position 4, the • cam advancl?l@ 
it to poattton 5. In position 5 th• (L) relay releases, advancing 
the s•itch to position 6. With the ••itch in position 6, .around on the 
Y commutator ad~ancee the ewitoh to normalo 

ENG. A.G.V. 
10...16-24. 

---------

CHK'D BY 
J.I. 

J.P.PROVED - H. J, .. MOUF.S. 
E.R.C. 

' ··~ 
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Fe'brqaa 4, 1921, 

fti• •· ot o. was pl"ep&re4 fr• lane- iro. ,l& of !-481671. 

J4&1'HOD OF· QllP.A!IOI 
:Beleotor Oirouit - Cordle•• - InoomiDg from Jlmaal !an.tan Office -4 P&l'V 8-1-
·~eotiTe B1DC111c - Panel Jllohine &witching S,-ata~. 

lfta&ter beading of Workipg Limi ta• .!!!t Par. 2 • l as follows 1-

....... . 

!be rlngiDg t.r1p ~· of the 114-a rel.-q when uae4 with ..ii.C-DO is 750 01111 • 

llC1 P.1.1. 
F•1tl'al7 4, lt28, - .APP'D. IYt I • .a. COOKS 

H,G • .T. 
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