
'41ate~ Bleotric Oo•, lJIQS!l>Oratad., 
Bqulpieat BDg1neer1J1$ Bra.nob, Hawthorne. 

JCHOP 01 omn:101 
J'llUL SEIBOTOR OIRQUl!. 

With ~!mt .... a1ire Releaae cm Pel'IJl&nent Signala, am .lrruge« With or WithODt 
lloat1ne l!est1Dg on SQbaor1ber' • J.ine - Power Dri•en Machine SW1 tohblg 87at•. . . _,. 

DJmW)ftl,ErJ 

1. PmJPQSI Ol CIRCtllT 

The purpose ot this olrouit 1a to c.-pl.et• a oall oaalng tran an inoca­
lng selector, thra to a fha'baori'ber• • :Line, Hleoting an 14le t1"'1mk where 
aallecl line 1a one of a P.B.x. group, a.n4 giving buq back aignal Where 
aallecl par'\7 ia busy. 

2. wognm Lnp ts 

911• circuit 1• uaed in offioea where the& a1gnal.batte17 1• trcm 45 to 
50 YOlte. 

- Qf!lH!IOll 

a. BUJJOIPAle .lUIPi-IOJ!S 

To complete a call t.rm· IuomiDg Selector to 8'1lbacr1'ber'• ~· 

4. OOMJIO!IIG CI301Jl!8 

. Incoming Selector Circuit, Bubeor~ ber• a :Line oJ.roa.1 t, 111 acell&Jleoua 
tone CJil'ouit, aelector group Register circuit. 

. DBSQBIP'l'BJI Ql · 9JIRRA'.£101' 

5. SBIJtmB OJ' P'l!ile §!I·EC'l<lJ 

With \he aW1 toh in poa1 tlon 1 this ciroui t iii aeised 'b7 the 1ncm.1Jlg 
selector w'h.1ch oonneota ground to the sleeve, making 1 t teat 'buBJ' to other .. 
aelecto::..·a, aDd opera tea the (L )' rel&7 thru 1 ts 900 ohm wiJJding <>Yer the hn-
4aman•1 tip to the sender, battel'J' on L 08.Jll l>ruahee l and "'•- 900 o'hm win4-
ing, a eam Brush l, &nd F cam bruah .ft to tip. the (L) relay operate4 loob 
tbru .1'• -.n, 'b:rusbee 2 am 3 cam O and bruah 4 oaa E &.DO. -OJ19ratea the 
(ll) relaJ' \:hroagh 1ta 1500 obm wt.D.41ng 'bruah&!I 1 aD4 4 caa S and 'brush••. 
1 am 2 oam D. The (!IC) relq op8l"ated look• thru brushes 1 and 3 caaa s. 
break o<>ntaot (Paf re~;v. l;>ruahee l and 3 C&1' .a, ma.lee contact (!JC) relq 
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to grOUD4 on the aleeve of the incoming. The. aequenoe nitoh 1a ad­
Tanaed to poai ti on 2 thru brushes 2 and 3 cam C to grOUDi on the arma­
tv• o£"the (TIC) rela7 operated.. 

· 6 •. BRUSH SILEOTIOB 

.in poa1 tion 2 the hi*'n speed up magnet i• eiiergised thru bruahea 1 
an.cl 4 oam I, make contact of (L) re~ to ground on bruab 2 oam D. .6.• 
the Hleotor adTanoes ground on coamutator .A. is connected and disoozmect-
84 1nterini ttatl7 to the fundamental tip, shun.ting dawn the atepp1ng re-
161' 1,a the aender oircuit but holding the (LJ relay operated •. When the 
proptr ._'ber of aegn1&nt1 i.te been paaaed. O't'er ·the aeJMler opeu, the fuli-
4anaenta.1 ti» releaa1ng the {L) relay a.ud there'bJ" atoppiJ:Jg the advance 
ot th8 selector. !'he (L) relay released ad'V'a.ncea the n1toh to position 
a b7 groum OD the D cam. With the switch in position 3 the trip magnet 
ope.rates thru bruah 4 cam Q. to groand on brush 1 oam p. When the sender 
reaches the potit1on for group selection it plaoea groum on the :tunda­
mential tip, reoperu.t1DB and look1ng the (L) rela)r over the 11U1e o1rou1t 
aa before. !he aw1 tch now a4vances to position 4 tbl"u bruah 1 cam J, 
'bl'ullh 1 cam 1 ma.ice contact ot (L) relay to groUJJ,j on D cam. 

'I·. gROtlP 'W.!OUOH - MS DlGlf _ _ 

In poai t1on 4 grOUD4 ia ap1n oonneo~'-1:'.·t~ th• b,1Sh 8peed9lp driTe 
ewer th• -.. oir~ t &• before am the aai•o.tar ad'rances to. group se­
lection. ·!he B COD11Utator is now connected to the f'and••tal tip thn 
-bmh•• :s and 4 aui JC alnmt111g the atepp1D8 relq iD the aeDller o1rou1t 
1n the · aaae mmier aa ~,._ l>:ruah Hle,otion. The HJUler opeu the tumla-
iaatal tip ~leasing the (£l n~ a4 1topping the up d.liive wbn the 
eteppiDg r~ ·.bu 'been shun•ecl. lawn the pa'oper ••ber ()f Umes. · fte 
(L) relay relaaed a4Y&11oea tM nltch to poal ti on 5 · tbn bra:all 2 cam J 

·to pounl. oa oaa D. "19R the aemer ·· agaiu .c;ozmeota gr01m4 to the tun-
4am8nW.1 tip the (LI rela1 operate• and lock• aa 'betore.a4Tano1q the 
•1*oh to. pos1 uoa 6 ner bruh l eam J • brush l cam I, Jllllte ot (L J re­
la7 to grcnmd OD ~ D •. 

a. uu11 ••·'P''lOB -
Th• operation of the o~Cu1~ 11 the aame aa for t.ena ••leottcm·. ex­

cept. t!a&t \he ..S.tch 1D.P,>a1tiOD .6 comaaots the low. speecl up 41"1•e .to 
graand thn bruh 4 cam J and the ~ cir0.u1 t 1• .a~e4 br· 
aammtator U th.ru· bru8h·. 2 aam ·F •. Wh~n· ~e· tunaamen~ tip. 1ii· opened: 
lJ7 the •n4w ta· tbe usual lmmaer the (L) Pelar rel•••• ••oppa.ng tbill 
1tlP clrl'V'e aD4 &4Tall01Dg the ·nU:oh to poa1,1o!1 ,, thru bruA 3 ,c&DI B, 

·.i!f.-~ 

.•. 

"' 

i 

·1 I 

' 
' I 
i 
I 
' 

TCI Library  www.telephonecollectors.info 



I 

,J 

.. 

___ ..,....,. _____ ._.,._,. ,,,,, .. _..,,.,...~-------------------.. llill,,v 

L7_Jages. Page al. 
lasue_LB' 602167 
JlaY 3. 1923. 

break contact of (L) rel.&7 to ground OD D cam. Ground on the A OaDl oarr1ee 
the aWitch to position 8. At position 7 3/4 the (L) rela7 operates thru 
1 ta 400 obm winding, brushes l and 3 cam 11 to ground. on the a.rmature of the 
(TX) rela7. 'lhe switch advanoea to position 9 thru bruah l oam J, brush l 
cam I, make of (L) rel~ to ground cm cam»• 

9, PJST 0~' QU.I.Jm ltlll. 

A• the switch enters position a the sleeve ot the called line ia teated 
for one ot three· condi t1ona (a) not busy ( groUZJ4 on sleeve), (b) individual 
line or last line of a P.B.X. gr011p bua7 (batteey OD aleev• thru low reais­
tanoe,. {a) line s.n P.B.x. grouj) other than laat line buq (batte17 on aleeve 
t'hr1l high res1atanee). Ho rel&.1'• operate when the sleeve taata •not buq", 
When the sleeve teats "bU87" (either P.B.x. line or otherwiH) the (TB) 
rel&J operatea from gro'QJld. cm 1 oam P, bruahea 1 and 2, winding of (P.B.X.) 
rela7, wimlillg of (TB) r•l8.11 bruahea 2 and. 3 cam K, l'll&lte contact ot (L) 
relay, cams 1 am. 4 cam O to batte~ on sleeve ot oalled UJie, lf the bua7 
line being teated ia an indiY.1411&1 line or the laat line of' a P.B.x, group, 
the (00) rela7 is oomaoted to 1 te high reaistanoe w1Dd.inga permitting 
en012gh batt9r7 on the sleeve to opera.to the (PBX) rela1 as well as the (TB) 
rela7. It, however, the line ia an intermediate line o.f a P.B.x. ~oup the 
(00) relay on the called line is cmmeoted to ita low re11atance winding, 
acting as a partial shu;n.t to ground &J:Jd_ red.uoi»g batt~---o.n tho ale•a. ao 
the (PBX).rel&y, whiob is marginal. will not operat•• 

10, LllQi IC1l Bost 

A.a the llwitch lea.Yea position. a the (I.) relaJ' relea.aee thru the open­
ing of its holding circuit; thru the 400 ohm wln41ng, at the B oam. B&t­
te17 from the L own. brnahea l and a, two l8Q reeistancea, \truahea 1 &114 
2 cam JC, break COZLtaot of (L} relay, bnshea l and 4 cam O ls placed cm 
the sleeve of the oalle4 line, operating tbe (CO) relay 1u that circuit 
and cauail:lg it to teat busy to hunting aelecto:ra. The (L) rel&7 reluaed, 
also &dv~eea the awlt~h.to position 12. !he (TX) rel,Eq" ad.va.uoea it to 
position 13 and the (Ll relay to positian 14 which la the talking position. 
AB the n1 toh enters po81 ti on 12 the trip magnet operates, releasing aa 
it leaTea position 13. 

11. llPlVID!t\L LDI BUSY 

The (!Bl aid (PB:X.i relq• are operi...,ecl aa descr1'bed 1n paragraph 9. 
The (PBX) rela7 oparat.i releaaea the (TX) rela7, 1500 ohruat 5.1he (!B) 
relay operated, hold.a (L) rel¥, 900 ohms. A• llWi tch leaTe8 8, (L) relaJ' 
400 .ohms,· opens. The (TXt rel.ay released, advances the switch to position 
10, the .£ CUI oarry1ng 1t to 12. .A.a switch enters 9•3/4, (L) relay, 400 
ohms, holds, All awitch leavea 9-1/2 the (fB) e.n4 (PBX) relays release. !rbe 
(PBX) rela7 released, reoperates (TX) relay. 1500 ohm, which 1n turn acl­
vancea awi tab. to pos1 ti cm 13, 
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12. PL'MTIOI OF IDLB i.12-11 P.1.x. GROU: 

AaS1Ding tiP•t line ot group fa bus7 when anrltoh eaters s, _C") 
relay operates, hol41-ng- (L) relq,' 900 ohms. A• nitch l•T•• 8, (L) 
relay, 400 olna,, opens. A• Stritoh en:ters 9, low apeecl (LS) agnet 
operates, moving elevator ~· A.a Hleotor bruab leaTea otnterecl 
poa1 tion, "0" CClllllUtator lllEllmtJ, holding (TIC) rel&,7, 500 ohm &!'1 (L J 
relay, 400 oma. When iclle line 1• found (TB) relq rel•••a, open• 
ing (L) rela1, 900 ohms. .A.a ae1eotor brush centers on 1418 line, "0" 
cc.mt'-tor breaks, opening ('.l!X) relay, 500 obma, and- relee.alDg ·(L) 
relq. 400- ohJll1, Which in turn 0])8r&t•• called. U.ae au,-off relq 
118lt1DB aalled U.m ba.a7, an4. releaaea L8 11&811•t atopp1ng·to~ 
moY9Jileat ot aeleotor. !he (J,) relay rel•ae4 alao &dTancea mtoh to 
pc>1Jitioli 10, the A oam O&lT)'ing 1' to 12. !be -llWltoh ia advancaed 
flt• 12 to 13 bJ' the (TJC) r•J.ar and. w 14 (talking) 'bJ (L) r•l&7• 

1a. &J,L wns 111.1;.x. QIOUP Btl8J 

.la the ••leator tra•el1 upward, 1n poaition 99 aa 4•1C1'1'be4 ~r 
JJ&r&graph 12, the ( !B ) relay opera t•• w'h:en the f1rat bu.q l :1u ta _ -
\e•ted am hold.• tbl'Uont the ~·•t_ ot. all othw buv lines in -th4t ~oap. 
·fiie-•e- -owwwtatmr llliketrb-e•ween oenter1ng pos1t101l o'l each t&l'mliial 
with group. When brush leaves centered position. on. nez:t to laat lln• 
1n group, "0" comn\a.tor maltea, holding (TX) rela7, 500 obma_, u4 (~) _ 
rela7, 400 oma. 'Iha alene of laat line ia teated, (P.!.X.) rei.7 · 
operate&, opening u~x:) rel-eq, ,1500 ollla. \\1:911. bru1b la oemared. on 
lan line, •c• oonnutator brealta9 (L) rel.,-, 400 ohaa, opena,--~ (~X) 
;rela.71 500 obme, releaaea, releaaiJ:lg the LS mapet, otopping t~e 'for• 
ard movetn1t- ot the aeleetor. !ha -(~XJ relq rel•"4 also ~T.ncea 
the nttch to 10, the A cam O&?TJ1ng lt to 12. A• l\Wi~Gh en.~era · , 
9-Z/4, (L) :rela7, 400• ohms,, hold•• A• .awitoh" le&T'S, 9-1./2 -~ -(D) 
&Dd (P.8.X.) rel&.78 release. !he (P.B.X.J rela7 re1aaaed, -re.,.~•• 
(TX) rel&¥1 1500 obJI, which la turn adTanoes sw1 tah •o po-.f.tlGil l3. 

14, muu or Btl§Y 

Aa the s41tquenoe n1 toh reac}lee poai tlon J.a after b&TiDg tNt,cl 
either an 1Jid1v1dual or ·all 11nea of a. P.B.X. group bUJ', tb&.DOil 

-macrurt crperat•a. returns.- the eeleo~or to- nOl'lnal. fhe a ..... , 
~rat.'•• :tram graancl 68.-rt o~V.tor a...&noiJag_-m..w:ta \o 17. 4a· 
nitOb lea•e• 13, the tr1plPaPet. releaaea. 
·, . . ' . \ . 

'-: 
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15, BUSI BACK SIGJW. 

L':..__Pages, Page 5} 
Issue_!_BT502167 
- 3, 1923, 

With the 8Witch in position 17, the (L) relay (400 ohms) operates 
and releaaea under control of interrupted graand, trWlamitting a busy 
signal over tuDd.amental to calling station. At t~e same time a busy 
tone is also tranam1tted to calling station. -.'hen receiver is replaced 
on switcbhook at calling station, the connection• holding the oirouit 
are opened., thereby oauaing all apparatus in the oouneotion to func­
tion to return to normal. As incoming returns to normal, ground is re­
moved tram final sleeve, releasing the (TK) rela~ (1500 ohms) which in 
t'Ul"D a.dvQncea the switch to normal. 

16, DlSOONEEQ'!ION 

Whwtl the a~sooiated inooming selector returns to norm.1, ground is 
disoo:mleoted trom the sleeve, releasing the (TK) relay 500 ohm. The 
(TK) relay released, reconnects grolJDd from catn P to the sleeve ot: the 
incoming aeleator as a busy condition and advta.noes the &witch to posi­
tion 15. 

16.l When awitoh enters position 14-1/2 the (L) relay (400 om), 
operates. If the receiver is replaced on the awitohhook the (L) 
rela7 releases, advancing the switch to position 17, the (TX)· re­
lay advancing it to 18. In position 18 the DOWN magnet operates, 
to normal. When the selector reaches normal the switch ia ad­
vanced to position l from ground on the T comaa.tator. If the re­
ceiver is not replaced on the switchhoolt, the (L) relay (900 ohm) 
renaina operated in position 15 over the aubsoriber's loop, and 
the awitoh stops in position 15 awaiting the time measure circuit 
or replacing of receiver on hook. If 1~he receiver is not replaced, 
the (TX) relay (.500 ohm) operates fran graand thru 1'' contact of 
152-r interrupter, advancing switch to 16. The (TK) relay re­
leases as the switch leaves 16. With the switch in 16, after 28 
aeooms, the (TX) rela7 (1600 obml, reopera.te• tbru the B con­
tact ot the interrupter, a.dvanoing the switch to 17. 'l'he (TK} re­
lay rel•••• aa the awitoh leaves 16 and advances the awi.tch from 
17 to 18, where it is ad.val1Ced to 1 aa Jut described. 

- . 
l?. W,L '1'4!,I, WO TIS~. AJJD DOOTOliE RELE4SE FEATJJBES 

17.l Tell Tale 

Should the selector travel to the top of the 1'1"1i1J118 during se­
lection, ground on the "X" comnmtator advances the switch to 10, 

/ 
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the A oam oarr1ing it to 12. T~e (TX) relay operated, advances 
the awitoh to 13. -The (L) relat normal. advances the nitoh to 
14. T.b.e nitch rema.ins in poeition 14 until the associated in­
coming selector advancea from the talking position when the hold 
ing circuit thru the (~XJ rela7 1500 ohm 1a opened, releasing 
the ret&t ~lob advances switch to 15, The (L) relay, normal, 
advances the ••itch to 1'1, the (TX) rela7, normal adTallcing it 
to la. In 19, the DOWB inagnet opel"ates, reatoring the aeleotor 
to· normal, Where gro'QDd on the Y commutator brush and segment 
8.dvances .the riitch to position 1. 

1?.2 no feat 

on aalla :from cordless senders when the "Ko te•t" feature 
ia deaired, the ·circuit :tanctions as d.esoribed under paragraphs 
5, 6, ? and 8 1Ultll the awitch enters poe1t10J1 6-~/4, When the 
(P•B.X.) relq'·'.·operates in pt.rallel w1 th 40 ohm re•iatance trom 
batter7 thru a low resistance over the ring of the line. The 
{P.B.X.) rel?-7 operated, releases the (TK) relay, 1500 obma, 
Which advance• the switch to position 10 the A oam 0&1'rying it 
to 121 Whether or not the called line is bua7. !he (P.B.X.) 
rela7 releases when the aw1 tch leaves 7. The (TX:) ·rele.7 1600 
ohm, opera tea in 12 advancing the awi tab to 13. From ihia 
point on.. the circuit tunotiona as described for normal opera­
tion• 

Should. the receiver at the calling station be replaced on 
the ·awi tohhoOk at ~ time before the n1 tch baa advanced from 
13t the aasooiated. incoming aeleotor returns to normal, re­
leasing the (!JC) rel~. The (TX) relay released, holds the 
sleeve ot this circuit bus7 ant ad•ancea the switah to io. the 
A oam oar171ng it to 12. The (ft) re1&7, 1600 ohm, opera.tea 
1n 12, a4vam1ng the .wt toh. to 13. The (!XJ rela1, 1500 ohm, 
releaaea when the 9"1tcb leaYea 12. The (TK) rel&J' relea•e4, 
operate• the·(L) rel~, 400 ohm, Which in turn operate• the 
DOWll magnet, reatoring the selector to normal. When the ••­
leotor reaches nor11a1. gr01JD4.cm the Y OOlllllUtator advances the 
switch to l'I, th• (!l!K) r•1&7• nol'ftlil.1 1 advancing it to 18 and 
the ? Ocnntat-or to 1. 

----· ··-M-·M -~--•-r••·--· --~___,___~.-·---------.:~.._.,.-...-_-.... ---- .-.:.---- --- -~·- --~------' ···-
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18. l·•·L PHJ·lNG ("A" WIRIIQJ 

Where. P.A.X. dialing is r&Q.Ulred .the oirau1t has been ao arra,nged. 
t~t. gro\Uld through cam Q nuq· be oO'mle-oted to the ring 114• ot the eir­
oui t :to complete a ~&mental. circuit through the· ate:pptng rel&¥ in 
ti~ •enO.at". oirou1t f'or aeleot1on into a :p.,1..~ · 

A poittable teat •et is.connected to Jacks T-l and f-2 and. TJm 
at the final :tral'll.e, by mee;AB of patching cords. ilrO'Clld ia oonnectect 
to the •leeve ot t.he fll'.S. Jack, making this final aoleotor teat lNa7 to 

· a11 · h'\mUDS" 1noond~ 'leleotora• !(the test ••:t supplant a the · tuno_tiona 
of.the 1-.oon:iing ael6otor N,lC1 send.er circuit• used in completing.a re­
gUl* oall. ~e :t,.-lamental cir"111t ia closed -through oam !' a.nd.· tl'i.e 
tip ot Jack '?-1, 1~••ed .~.t cam· i' aDd the.tip of the lin•, &a l•tlle 
case 'llihen used oa a re~iar ~al~.· Witll the abOYe except10n.a the circuit 
f'unotions the aaae, d .. o0ntrol ot the test set, aa deeari'becl tor a 
rceuJ.e.:r- eoanecuon, until ~· llW1 tch r ... ohea poa1 Uon 6, •h&r• the path 
~ly us9A. to a.dvauoe the switch ou:t of· i.. bebJg opeu -at the .f-l . 
Jaq!t apr1zaga, prevents tbl •1:\oh t.rm ·adv&Dc1ng out of the "un.1 ta ae­
leo~:lon• · :ros1 t1on. · In ,oe.lti,:oD. .. 6 •. tlW. t~p; 'ting, a.ml sleeve b.~ehea 
rest on the · t8rmi?Jal• of: -the •llM to be te•t~• !he 93.•eY• bnah .. · 
~ei:ug Oo:e.neoto4 to ba~~Z'J';rrcD the •eat aet \hru the BlGffe Of .)&QI[ 

:·t .. a hold• '1.le ... 1eM:W. line. ~11• fhe,lS.u ia te•tect ~ ....._. ot .. the 
- teeting ajppatu• be11* o~~ted tQ \be .11Jie thr9ugh. ~he· tip and ring 

t>t ja<;Jc ir-2~ Other ulta 1n tbe p-oup . ...J be ••ted: i>i ·the ~•tiOll . 
. of a "etopplnc- key izl. t~ \ .. t.•e~, :•h141- olo••a the fund•._,. 01~· 
cult, Operating the (L) relay•·· '11• (:£1 r".l.a;l: Oj)er&tecl ·ope~'i•a $J2e LS 
-.cnet, 111l1oh oarr1ea·. the a~tor 'o lh• :_.~ llM• ~ ~ .. tuna:.;.; · 

- . • . - . .. "" ·.•· .· . - . • - . .·'l\,'• 

· ··•~l o.1rou1t la opoe4·1•.1ih•.-t•~t- •*•"•4M•111µ.g·ti..(Lf.r~1•.· 
.~• the, llnea ·in ~h P'"9-J> ·o-r ~ .. ·88 Ml:eo•e4 ··~.bf atep.;: !o,, re­

. ~::1e1; im •1•0.tor 'o teat: 121. aaQ•r>sro'9;;of' ;ti•••· or t~ .re1t\e>:a"e;' t)1e 
-OlrO\tit •o Donal, a Jce7 ·ia the: tea• "' :18 opera~ed. Whloh r..,.•• · 
,$rolm4 tra the aleav-e of th&' !Q•Jao;k, C~' reledlJ18 •···(flt}·· rela71 

ia turil &d.YU.Cing the ••i toh •o · J>C)Si tlOJJ. 11.'". .Jroa ·'1t1a l>O~~ ,p~' ·.• 
Pi \oh _1,. l"e~tored. a• 4eacr1'b84 un4•r ~-·16,~ . .. · · · : . ·. '._· . · · .. ·. 

Ell.G:· ·. E.Q-.s. ,. · .. · .. c~ BJi J .1. .a.:PPBOVEJ>s H.-.L.lfOJIB$ 
Jtt..'l~,.e, i92'• · · · ·' 1.:a.q •. 
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