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With Tim• Jfea.sure Release on Permanent Signals, and Arranged With or Without 
Routine Testing on SUbacriber'm Line - Power Drivt!n Ma.chine SWitohing System. 

DE~LOEJlENT 

1. . ~OSE OF .Q~CU.,ll 

The purpose of this o1rou1t is to complete a a.all coming from a.n Inoom­
ing Selector, tbru to a Subsoriber' s Line, aoleating an idle trunk wh::-re 
cal.led line is ol\8 of a p.:e.x. group, and giving busy back aigna.l where 
oal.led. pa.rty . is busy. 

«J!h.is o1rcuit ia u.sed in offices where the signal battery i"s from 45 to 
·50 volte. 

QJ?~TlON 

3. .fil_~0.18 FUNCTt.Qll 

To oomplete a call :trom-· ·Inccming Selector to SUbsoriber1 a Line. 

Incomi:cg Selector Oire:u1t, Subscriber's Line oirouit. Miaoell~maous 
tone • airo\ii t, oeleeto:r- group Register ciroui t. _, · 

~SCBIPTl'ml Qr QPE&Tl9.J: 

5. §1.IElftE QF .. . '!,_W! ~EC .. ~91, 

With the awi tch 1n posi tiott 1 this circuit is seized by the incoming 
eeleotor which connects ground to the aleevet m&king it test busy to other 
selectors, am. opera.tea the (L )' relay thru its 900 ohm winding over the tun­
daments.1 tip to the sender, battery on L cam brushes l and 4, 900 ohm w1nd.-
1ng, E cam B:ru&h 1, i"°~-nd F cam brush 4 to tip. The (L) relay operated locks 
tbru Jts ma.k•~ brushes 2 a:cd 3 cwn O and brush 4 oa.m E and operates the _· 
(~i;) · relay through 1 ts 1500 ohm winding brushes 1 and 4 oa:ra S and -'brushes 
J. and 2 oa.m D. The . fTK} relay operated looks thru brushes 1 a.nd -3 cams S, 
break: contact ( P.BJ} re +aY, 'bruslre s l and 3 cam R • make eon tact { TX l re lay 
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to ground on the sleeve of the · incoming. The sequence awi toh is ad­
vanced to position 2 thru brushes 2 and 3 oom C to gr~nd ·on the arma­
ture ,of the (TK) relay operated. 

6., BRUSH SELECTION 

In position~ the high .speed up ma~et la energized thru br•hea l 
a.nd 4 oam 1, make oontaei of (L) relay to ground on brush 2 o,µn D. A■ 
tbe selector advances ground on conmutator A 1a oonn~oted and disconnect­
ed intern..lttently to the fundamental i1p9 shunting down th.,e stepping re­
lay in the sender ·oirauit but holding the (L) relay operated. Vlhen the 
proper number ot segments )Jave been• passed over the sender opens _ the fun­
damental tip releasing the (L) relay and thereby atopping the advance 

·of the selector. fhe (L) relay rel.eased advances the s1'1toh to position 
3 by ground on the D os.m. With the. switch in position 3 the tr.1p magnet 
operates thru brush 4 cam Q. to ground on brush l oa.m p. "hen the sender 
reaches the position tor group selection it places ground on the funda­
mental tip, reoperating a.nd looking the (L) relay over the aame oircuit 
a.a before.· ~he aWi tch now advances to position 4 thru brush 1- cam J, 
brush l cam I make contact ·. of (L) , relq to ground on D cam • 

.,.. GROUP fJELEOT lON - TEE'S DlG lT 

In position 4 ground ia again oonneote4 to the ~igh epeed \AP drive 
over the same oircuit as betoreand the seleetor advances to group se­
lection. The B conmutator 1 s now connected to th.e : fundamental tip thru · 
·brushea 3 and 4 cam E shunting the stepping rel~ in the sender ciroui t 
in the same mamler as f<.1,r brush aeleotion. The sender opena the funda­
mexita.l tip releasing the (L.) relay and stopping the up drive· when the 
stepping re~r .bas been shwted down the proper number ot times. The 
(L) relay re~eased advances the awitoh to position 5 thru bruah ·2 . oam B 
to ground o~ oam D. When the sender a~n .connects · gro'Ulld to the fun­
damental Up the (L} relay operates and locks as before advancing the 
switch to. pos.1t1on 6 over brush 1 eam J 9 brush l oam I, ·make of {L) re-
lay to ground on cam D. · · 

8 • UNITS Slp,ECTION 

The operation ot the oirouit ia the aame a, for tens selection• ex­
cept that the switch in ~sition 6 connects the low speed up drive to 
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breatc co• atbot of (L) ·relay to grountl on D cam. Growd on the A cam carries 
t-. i,,,,1- toh to position a •. At position 7 3/4 the (L) relay operates thrn 
it o ,() ohm winding, bruahes l 8nd 3 cam -R to ground on the armature of the ' 
(TXJ relay. The nitoh advanoes to position 9 thru brush l cam J, brush l 

I. mak of (L) relay to ground on oam D. 

· Aa the swi'tch enters position 8 the sleeve of the oalled line is tested 
tor one of conditioua (a) not busy ( g·round. on sleeve), (bl individual 
lino or la -~.B.x. ·group busy {battery on sleeve thru low reaia-
tance,. ( o) x. g,:oup other than last l .ine busy {battery , on sleeve 

. t'hn high No relays operate when the sleeve teats Aot _busy". 
Wheu the ~-lh~l"•~.flf.t "buay" (either P.B.x. line or otherwise) the (TB) 
relay ope ound on1 aam P, brushes land 2, winding of (P.B.x.} 
relay, w1 B) relay, bru•hes 2and 3 oam JI, make contact of (L) 
relay, c am Oto battery on sleeve ot aalled line. lf the busy 
line be1 1 an individual line or the last line of a P.B.X. group 
the {OOJ ormected to 1t• high res1stanoe windinga perfdtti~ 
enough ta sleeve to operato the (PBX) relay as nll ae t · (TB) 
relay. the line ia an intermediate line Qf a P.».x. group .th., 
(00) re lled line is connected to its low resistance winding, 
aoting shunt to ground and reducing battary on the sleeve 10 
the {P ioh is marginal will not operate .· 

leaves position 8 the {L) relay releases tlu-u~the open­
oirouit. th1111 the 400 ohm winding, at the H came Bat­
• brushea l and 3, two 18Q resistances, brusLes 1 and 

ntaot .ot (L) relay, brushes land 4 cam O is placed on 
e called line, operating the (CO) relay in that circuit 
o teat busy to hunting selectors. The (L) relay rele&sed. 
e awitoh to position l2e The (TK) relay advanaee it to 

,.........-.i.,.. the (L) relay to position 14 whiah is the talking position. 
tera pod tion 12 the trip magnet operates, releasing aa 

-···•1011 13. 

l2d (PBX) rel&.1'8 are operated as described in paragraph 9 • · 
y operated relea1ea the (TX) relay, 1500 ohms. The (TB) 

d• holds {L) relay, 900 ohms. A• swi toh leaves a, (L) relay 
na. The ( TX) relay released, advances the swi toh to position 
carrying it to 12. As ..,,itch enters 9~3/4, (L) relay, 400 

, olds. .u awi toh leave a 9-1/2 the ( TB J and (PBX) relays release. T:t. 
l) relay released, reoperates {TX) relay, 1500 ohm, whioh 1n turn ad-

lncea switch to posit101113. 
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12 • . §&EC~IO!' CF I~;r..E l,lNE. IN P,B,X. GBOY,f 

·. Aas'UDling first line of .group is busy when switch enters a, 'lS) 
relay operates, holding (L) relq, 900 ohm-a. As switch leaves 8 (L) 
rela,, 400 ohms, opens. ~• aw1 toh enters 9, low speed {LS). magnet 
operates, moviDg elevator upward. As s~lector brush leaves centered 
poa1·uon, "0" comuutator makes, holding (TK) relay, 500 ohm and (L) 
relay, 400 ohms. When idle line is :f'ound (TB) relq r lea.,,; open-

. ing (L) relay, 9()0 ohms. :A.1 aeleotor brush centers pn 11 , •tC" 
oomutator breaks, opening (TK)relay, 500 ohms, an re s L} 
relq, 400 ohms, which in turn operates called line 6 - .f el 
making oa.1194 lim busy, and rele~sea LS magnet. sto 1 
movell\8nt of aeleotor. The (L) relay released also a.nw,~-nn·•• toh to 
position 10, the A cam carrying it to 12. The awitoh is -4Tan 
from 12 to 13 by the (TK) relay and to 14 (talking) bl (L ... _ ........ -.. · 

13. ALL LINES IN P.B .x. GROUP BUSY 

As the ·selector travel a upward, in poal tion 9• as des 
pLragr~ph 12, the (TB) relay operates w~en the first buq .n~ 
tested and. hold.a thruout the test of all other busy line• l 
'.The "0~ commutator makes between centering position ot eacH'~~t~l'ftl1~nai 
with group . .. lhen brush leaves centered position on nex to.: a line 
in group, "C" commutator makes, holding (TK) relay, 500 ohms\, - ) 

. -relay, 400 ol'qa. When sleeve of last line is tested, (P •• x. ) 
operates, opening (TK) rel~, 1500 ohms. iimu brush is n 
·last line, "C" commutator breaks, (L) rela_v, 400 ohms, o na, · 
relay, 500 ohms, releasea 9 releasing the LS magnet, stoppi 
ward mmrament ot the selector. The (TK) relay released a::, 
the _ ni tch to 10, -the A oam carrying it to 12. Al s~i tch ent a 
9-3/4, • (L) relay, 400• ohms,_ holda. Aa awitoh leaves 9-1/2 the ffffl,lil;w.~ 

and -(P.B,.X.) relays releese. The (P.B.X.J relay released, reope'ra 
.(TX) r -elay, 1500 obm, whioh in tm-n a.dva.noes switch to poa 1 • 

I 

14 •. ·11,ETttRll ON BUSY 

~s the sequence switch reaches position 13 after having W11'N4'. 
either an i:r,td1v1dual or all lines of a J>.».x. group busy, the D 
ffl.'1.m"lAt n-nf=l,.E..'tAA- ,..Atn,-ninP t:hA •Al .:.ntn• tn nn?ma.1. 'I'hA ·R . mn A 
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With the awitoh in position 17, the (L) relay (400 ohms) operates 
and rel.ea.sea under oontrol ·ot interrU:pted ground, t:rb.nsmitting a busy 
signal over fundamental to calling station. At tr.e same time a busy 
tone ia also tranm1tted to calling station. ~11en receiver is replaced 
on switehhook at oa.lling station, the oonneotions holding the oirouit 
are opened, thereby oaua!ng. all apparatus in the connection to tuno­
t1on to return to no1"m8.l. As incoming return! to normal, ground 18 re­
moved. f'rom final sleeve, releas.ing the (TX) relay (1500 ohmal which in 
turn adv~noes the switoh to normal. 

~~~ the associa.ted incomit:tg selector returne to norma.1 9 gr011nd is 
disconnaoted f:rom the aletnre, rela~Bit:tg the· (TK) relay 500 o~. rrhe 
(Tl{) relay rel~sed, rEJconnects ground from cam P to tl e aleffe cf the 
in.oomiug selecrto1~ as a l:naiy ooi'ld.ition and a.dv~noes the switoh to :pod­
tion 15. 

16.l Whan awitoh enter,s position 14-1/2 the {L) relay (400 olwl, 
operates. If the receiver is ·repla,eed on the awitchhook the (L) 
relay releasesti advancing the switch to posi Uon 17, the {TK} · re--: 
lay advancing it to 18. I n position ;1.8 tl1e DOWN magnet opera.tea, 
to nox-mal. Whan the selector reache·s· nor'!tJZ:>.l the ni tah is ad­
var1oed to position l from ground on tho Y aamra.tator. If the _ re­
ceiver is not replaa&d on the switehhook~ the (L) relay (900 ohm) 
rema.inB operated in position 15 over th.e subsoriber1 a loop , ar1d 
the swi.teh stops ih po&ition 15 awaiting -the time measure oirouit 
or replacing of reaeiver on. hook. lf the receiver ie not :replaoed, 
the (TK) relay (.500 ohm) op<~ra.tes from ground thru. F aonta.ot of 
152 ... F interr~pter 9 advancing swi·tch to 16. ··1•he {T.K) relay re- _ 
leases as the swi toh leaves 16. With the swi teh in 16, after 28 
seaonda~ the (TK) relay (1500 ohm), reoperatea thru the B· con-
taot of the interrupter, ndvanoing the switch to 17. fhe (TX} re­
lay releases as the switoh leaves 16 and ad.vanoes the swi teh from 
17 to 18, where it is advanced to l a.a just ~~~,~~,.bad. 
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the A cam carrying it to 12. The (TX} relay operated, sdvanoee 
the switch to 13. The (L) relay normal, advances the switch to 
14. The switch remains in position 14 until the assooiated in­
ooming seleotor adva~oee from the talking position when the hold­
ing circuit thru the (TX) relay 1500 ohm is opened, releasing 
the re~y which advanoes. switch to 15. The (L) relay, normal, 
advances the switch to 17, the (TK) relay, normal advancing it 
to 18. In 18 1 the DOWN magnet operates, restoring the selector 
to normal, Where ground on the Y commute.tor brush and segment 
advances the ·awj.toh- to position 1. 

17.2 No Test 

On calls from cordleas senders when the "No test .. feature 
is desired, the ·circuit t,motions as described under paragraphs 
5, 6, 7 a.?Jd 8 until the switch enters position 6-3/4, when the 

· . (P.B.X. l rel¥ operates in pa.rallel w1 th 40 ohm resistance from 
battery thrµ a low resistance over the ring of the line • . The · · 
(P.B.X.) relay operated, releases the (TK) relay, 1500 ohms, 
which advances the awi toh to position 10 the A oam car,ry1ng 1 t 
to 12, whether or not the called line is busy. The (P.B.X.) 
Pelay releases when the · sw1 tch leaves 7. The (TX) relay 150.0 
ohm, operate• in 12 advancing the switch to 13. From this 
point on, the oircuit functions as described for normal opera-
tion. · · · 

17.3 Premature Release 

Should the reoeiver at the oalling station be replao,d.on 
the switchhook at any time betore the switch has advanced from 
13, the associated inoomiJJg selector returns to normal, re­
leasing the (TK) relay. The (TX) relay released, holds the 
sleeve of this oirouit buy and advances the switch to 10. the 
A cam oarrying 1t to 12. The (TX) relay, 1600 ohm, operates 
1n 12, advanoing the switch to 13. The (TX) relay, 1500 o',hm, 
releases when the switch leaves 12. The (TK) relay released., 
operates the (L) relay 9 400 ohm, whioh in turn operates ~he 
DOWN magnet, resto i ng the selector to normal. When th~ 1e- . 
leotor reaches no~l, ground on the Y c01nnn1tator advances the 
sw!toh to 17, the (TX) relay, normal, advancing it to 18 and 
the Y Oomnutator to 1. 
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Where P.A.X. dialing is required tho circuit has been ao arranged 
that ground through cam Q may be connected to the ring ·oicie of · the cir­
cuit• to _complete. a tundwnental circuit th.rough the· s·tepping relq in 
·the aender oirouit fQr aeleotion into a P..&..x. 

·A portable teat set is-oonneoted to jacks T-1 and T-2 am tlm 
at the final tra.me, by mee.na of patoh.i.ng cords. Ground ia oom.,,ected 
to the sleeve of the TJIB Jaek, making th~.s final selector teat busy to 

· all hunting incoming aalectora. · The test set supplants the funotiona 
of the incoming selector and sender eireuita used in completing a re­
gular call. The :f'tm.dsmenta.l eircu.1 t 1a closed thro-ae;h cam T and the 
tip of Jack T-1, i:rustea4 of cam F and the tip ct the line, as ia the 
-oaae when u·aea on .a ~egula.r call. With the above exceptions the o1rou1 t 
functions the same, under control of the test set, aa deaoribed tor a 
regular conneotion, until the switoh reaohes position 6, where the pa.th 
-n~rmally used to ~dvance the switch out of 6, being open at the ~-1 
jack springs, prevents the awi tch trom adva.no1ng out of the ttun1 ts se­
lection" position. In position&, the tip, ring, a.nd sleeve brushes 
rest on the te:rmina.la of the line to be teated. ~"he aleeve brush 
being oonneoted to battery trom the test set th:ru the aloeve of jaok 

. 'f-2 holda the aelee-ted line busy. The line. is tested by means of the 
· testing apparatus being oonneoted to the line through tl1e tip and ring 
ot jack T-2- Other uni ta in the group may be teated by ··the oper~tion 
of a ''atoppingn key in the test set, which oloaea the fundament cir• 
cuit, opera.ting the (L J x·el.-..,y. The (L) relay operated operates the LS 
mgn.et, llh!cll oarrie:s the selector to the next line, when the f'unda-
m&ntal oireui t is opened in the teat set, releasing the {L l relay. 
Thus the lines in each group of ten are aelaoted step by step. Tor•­
set the aeleotor to test in another group of 1 ines, or to restore the 
,circuit to normal, a key in the test set is operated which re•ovea 
ground tr<D. the · sleeve ot the TJ4B Jack, thus releasing the (TX) relay, 
in turn advancing tl'l& awl tch to pos1 tlon 13. From this point on, the 
swi ~oh ia restored as d.eacribed under paragraph 16. · 

ENG: E-.G. S. · 
· Jul~ 8, 1924. 

CHECXED BY: ,J. l. APPROVED: H.L.MOY!fES 
E.n .. c • . 
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