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. VETHOD OF OPERATION

' ' FIRAL SELECTOR CIRCUIT
With Zime Measure Release on Permanent Signals, and Arrangea With or Without
Routine Testing on Subsoriber's Line - Power Driven Machine gwitch:lne System,

DEVELOPMENT
1. OF T

) The purpose of this circult is to complete a call coming from an Inoom-
ing Selestor, thru to a Subsoriber's Line, selecting an idle trunk where
called line is one of a P.B.X. group, and giving busy back signal where
called party is busy.

‘2¢ WORKING 8

This circuit is used in offices where thé signal battery is from 45 to %
50 volts, i

- OFERATION

3. PRIRCIPAL FUNCTIONS

. "i’f'&'«’;‘).

To complete a call from Incoming Selector to Subscriber®s line.
4, CT C

~ Incoming Selector Circuit, Subsoriber's Line circuit, Miscellaneous
tone oircuit, selector group Register circuit.

ESCRL 0 108
Be RE _OF F ECTOR

With the switch in position 1 this eircuit is seised by the incoming
selector which comnects ground to the slesve, making it teat busy to other
selectors, and operates the (L) relay thru its 900 ohm winding over the fun-
damental tip to the sender, battery on L cam brushes 1 and 4, 900 ohm wind-
ing, B cam Brush 1, and F cam brush 4 to tip. The (L} relay operated locks
. thru 1ts maks, drushes 2 and 3 cam O and brush 4 cam E and operates the

{TK) rola.y through its 1500 ohm winding brushes 1 and 4 cam 8 snd brushes
1 and 2 cam D. The (TK) relay operated locks thru brushes 1 and 3 cams S,

. break contact (PBX} relay, brushee 1 and 3 cam R, mauke contact (TK) relay
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to ground on the sleeve of the incoming. The segquence switch is ad-
vanoced to position 2 thru brushes 2 and 3 cam C to ground on the arma-
ture of the (TK) relay operated.

B ,ECTION

_ In position 2 the hign apeed up magnet is emergized thru brushes 1
and 4 cam ]I, make ocontact of (L) relay to ground on brush 2 cam D. 48
the selector advances ground on commutator A 18 connected and discomnect-
ed intermittently to the fundamental tip, shunting down the stepping re-
lay in the sender oircuit but helding the (L] relay operated. When the
proper number of segments have been passed over the sender opens the fun-
damental tip releasing the (L) relay and thereby stopping the advance

of the selector. The (L) relay released advunces the switch to position
3 by ground on the D cam. With the switch in position 3 the trip magnet
operates thru brush 4 cam Q to ground on brush 1 cam P. W%hen the sender
reaches the position for group selection it places ground on the funda-
mental tip, reoperating and looking the (L) relay over the same circuit
as before. The switch now advances to position 4 thru brush 1 cam J,
brush 1 cam I make contact of (L) relay to ground on D cam.

CTION ~ Tms D o I

In position 4 ground is agein connected - tc the high speedfilitp drive
over the same oircult as before and the uzeotor advances to group 80~
lection. The B conmmtator is now connected to the fundamental tip thru
‘brushes 3 and 4 oam B shunting the stepping relay in the sender cirocuit
in the same manner as foxr brush seleation. The sender opens the funda-
mental tip releasing the (L} relay and stopping the up drive when the
‘stepping relay has been shunted.down the proper nwmber of times. The
{L) relay released advancws the switch to position 5 thru brush 2 cam B
to ground on cam D, When the sender again .gonnects ground to the fun-
damental tip the (L] relay operates and locks as before advancing the

. switch to position 8 over brush 1 cam J, brush 1 cam I, make of (L) re-

lay to ground on cam D,

The operation of the cirouit is the same as for tens seleotion ex-
cept that the switch in position 6 connects the low speed up drive to
ground thru brush 4 cam J and the fundamental cirouit is smhunted by
aommtator U thru brush 2 cam P. When the fundamental tip. is opemed
by the sender in the usual mammer the (L) relay releasss stopping the
up drive and advanoing the switch to position 7 thru brush 3 cam B,
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break contact of (L) relay to ground on D cam. Ground on the A cam carries
the switch to position 8. At position 7 3/4 the (L) relay operates thru

its 400 ohm winding, brushes 1 and 3 cam H to ground on the armature of the .

(TX) relay. The switch advances to position 9 thru brush 1 cam J, brush 1
cam 1, make of (L) relay to ground on cam D.

ST oY L1

As the switch enters position 8 the sleeve of the called line ls tested
for one of three.conditions {(a) not busy ( ground on sleeve), (b} individual
line or last line of & P.B.X. group busy (battery on sleeve thru low resias-
tance, (o) line in P.B.X. group other than last line busy (battery on sleeve
thrn high resistance}. Xo relays operate when the sleeve tests “not busy".
When the sleeve tests "busy" (either P.B.X. line or otherwime) the (TB)
relay operates from ground on cam P, brushes 1 and 2, winding of (P.B.X.)
relay, winding of (TB) relay, brushes 2 and 3 cam M, make contact of (L)
relay, cams 1 and 4 cam O to battery on sleeve of oalled line. ]If the busy
line being tested is an individual line or the last line of a P.B.X. group,
the (CO) relay is conmected to its high resistance windings permitting
enough bvattery on the sleeve to operato the (PBX) relay as well as the (TB)
relaye. If, however, the line is an intermediate line of a P.B.X. group the
(CO) relay on the called line is connested to its low resistance winding,
acting as a partial shunt to ground and reducing battery.on the slee¥s so
the (PBX).relay, which is marginsl will not operate.

LIRE NOT BUSY

As the switck leaves position 8 the (L) relay releases thru the open-
ing of its holding circuit, thru the 400 ohm winding, at the H cam. Bat-
tery from the L cum, brushes 1 and 3, two 18Q resistances, brushes 1 and
2 cam X, break contaot of (L} relay, brushes 1 and 4 cam 0 is placed on
the sleeve of the called line, operating the (CO) relay in that circuit
and causing it to test busy to hunting selectors. The (L} relay released,
alsc advances the switch to position 12, fThe (TK) relay advances it to
position 13 and the (L) relay to position 14 which is the talking position.

As the switch enters position 12 the trip magnet operates, releasing as
it leaves position 13,

IEDIVIDUAL LINE BUSY

The (TB) and (PBX) relays are operaved as described in paragraph 9.
The (PBX} relay operated releases the (TK) relay, 1500 ohms, The (TB)
relay operated, holds (L) relay, 900 ohms. As switch leaves 8, (L) relay
400 ohms, opens. The (TK)} relay released, advances the switch to position
10, the A cam earrying it to 12, 4is switch enters 9-3/4, (L) relay, 400
ohms, holds. As switch leaves 9-1/2 the (TB) and (PBX) relays release. The
(PBX) relay released, reoperates (TK) relay, 1500 ohm, which in turn ad-
vances switch to position 13,
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OF IDLE LINE IN P 0 L
Assuming first line of group is dbusy when switch enters 8, (TB)
relsy operates, holding (L) relay, 900 olms. As switch leaves 8, (L)
relay, 400 ohms, opens. AS switch enters 9, low speed (LS) magnet
operates, moving elevator upward. As selector brush leaves centered
position, "C" commutator mekes, holding (TK] relay, 500 ohm and (L)
relay, 400 olms. When idle line is found (TB) relay releases, open-

ing (L) relay, 900 ohms. As selector brush centers on idle line, "C"

commtator breaks, opening (TK) relay, 500 ohms, and releasing (L)
relay, 400 ohms, which in twrn cperates called line Sut—off relay
making oalled lire busy, and releases L3S magnet stopping forward
movement of selestor. The (1) relay released alsc advances switoch to
position 10, the 4 ocam carrying it to 12, The switch is advanced
from 12 t0 13 by the (TK) relay and to 14 (talking} dy (L) relay.

IRES . BaX. GROUP B

As the selector travels upwurd, in position 9, as described under
peragraph 12, the (7B) relay operates when the first busy line i3

tested and helds thruout the test of all other dbugy lines im the group.

‘The =0" commtator mikes bdetween centering position of each terminal
with group. When brush leaves centered position on next to last 1line
in group, "C" commmtator makes, holding {TK) relay, 6500 ohms, and (L)
relay, 400 olms., V¥hen sleeve of last line is tested, (P.B.X.} relay
operates, opening (TK) relay, .1500 olms. When brush is centered on
last line, "C" commutator breaks, (L) relay, 400 ohms, opens, &hd (TK)
relsys 500 ohms, releases, releasing the LS magnet, stopping the for-
ward movement of the selector. The (TK} relay released also advinces
the switch to 104 the A cam carrying it to 12, Ais switch enters .
9-3/a, (L) relay, 400, ohms, holds. 4is switoh leaves 9-1/2 the (TB)
and (P.B.X.) relays folease. The (PsB.X.} relay released, recperates
(TK) relay, 1500 ohm, whioch in turn advances switsh to poaitiom 13.

EETURN ON BUSY

A8 the sequence switch reaches position 13 after having tested
either an individuel or ‘all lines of a PuBeX. group busy, ths m

magnet operates, returning the selegtor to nérmal. The R magnet

operates from ground on.*Y" ocaimmtator advanoing ant.oh to 17. '-Ah"

- switch leavee 13, the trip mgnat releases, .
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BUSY BACK_SIGRAL

With the switch in position 17, the (L) relay (400 ohms) operates
and releases under sontrol of interrupted ground, traunsmitting a busy
signal over fundamental to calling station. At the same time & busy
tone is also transmitted to calling station. When receiver is replaced
on switchhook at calling station, the connections holding the circuit
are opened, thereby causing all apparatus in the connection to func-
tion to return to normal. 48 incoming returns to normal, ground is re-

moved from final sleeve, releasing the (TK) relay (1500 ohms)} which in
turn advances the switch to normal.

DISGONRECTION

. Wepa the associated incoming selector returns to normal, ground ia
disconnected from the sleeve, releusing the (TK) relay 500 okm. The
(TK) relay released, reconnects ground from cam P to the sleeve of the

incoming selector as a busy condition and advunces the switch to posi-
tion 15. .

16.1 When switch enters position 14—1/2 the (L) relay (400 oMm],
operates. I1f the receiver is replaced on the switchhook the (L)
relay releases, advancing the switch to position 17, the (TK)} re-
lay advancing it to 18. In position 18 the DOWN magnet operutes,
to normal, When the selsstor reaches normal the switch is ad-
vanced to position 1 from ground on the Y commtator. If the re-
ceiver is not replaced on the switchhook, the (L) relay (900 ohm)
remains operated in position 15 over the subsoriber's loop, and
the switch stops in position 15 awaiting the time measure circuit
or replacing of receiver on hook. 1f the receiver is not replaced,
the (TK) relay {500 ohm) operates from ground thru F contact of
152-F interrupfer, advancing switch to 16. The (TK) relay re-
leases as the switch leaves 16, With the switch in 16, &fter 28
seconds, the (TK) relay (1500 ohm], reoperates thru the B con-
tact of the interrupter, cdvancing the awitch to 17. The (7K} re-
lay releases as the switch leaves 16 and advances the switch from
17 to 18, where it is advanced to 1 as just described,

) NO TEST, : REM,TURE RELE.SE FEATURES
17.1 Tell Tale

Should the selector travel to the top of the trame during se-
lection, ground on the "X" commmtator advunces the switch to 10,
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17.2

the A cam carrying it to 12, The (TK) relay operated, advances
the switch to 13. The (L) relay normal, advances the switoh to
14, The switch remains in position 14 until the associated in-
coming selector advances from the talking position when ths hold
ing circuit thru the (TK) relay 1500 ohm is opened, releasing
the relay which advances switch to 15, The (L) relay, normal,
advances the switch to 17, the (TK) relay, normal advancing it
to 18. 1In 18, the DOWN magnet operates, restoring the selector
to-normal, where ground on the Y commutator brush and segment
advances the switoh to position 1.

¥o Test

On calls from cordless senders when the "No test" feature
is desired, the circuit functions as described under parsgraphs
5, 6, 7 and 8 until the switch enters position 6~3/4, when the
(PiB.X.) relay operates in purallel with 40 ohm resistance from
battery thru & low resistance over the ring of the line. The
(PeBeXs) relay operated, releases the (TK) relasy, 1500 ohms,

"~ whioh advances the awitch to position 10 the A cam carrying it

17.3

to 12, whether or not the called line is busy. The (P.B.X.)
relay releases when the switch leaves 7, The (TK) relay 1500
ohm, operates in 12 advancing the switch to 13. From this
point on, the circuit funotions as described for normal opera-
tion.

omature Releas

Should the reoceiver at the czlling station be replaced on
the switohhook at any time before the switch has advanced fram
13, the associated incoming selector returns to normal, re—
leasing the (TK) relay. The (TK} relay released, holds the
sleeve of this circuit busy amd advances the awitch to 10, the
A osm oarrying it to 12, The (TK) relay, 1500 ohm, operates
in 12, advanoing the switch to 13. The (TK) relay, 1500 ohm,
releases when the switch leaves 12. The (TK) relay released,
operates the (L} relasy, 400 ohm, which in turn operates ths
DOWN magnet, restoring the selector to normal., When the se-
lestor reaches normal, ground on the Y commtator advances the
switch to 17, the (TK) relay, normal, advancing it to 18 and
the Y Gommutator to 1,
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PsdoXo DIALING ("X" WIRING]

Where P.i.X. dialing is required the circuit has been a¢ arranged
that ground through cam Q may be comnectsd to the ring side of the eir-
cuit to complete a fundamental oircuit through the stepping rolay in
thre ame- girouit for seleotion 1nto & Pudode

ROUPINE TESTING OF SUBSCRIBER'S LINE (*E" WIRING]

A portable test set is connested to jacks T-1 and T-2 and TMB
ai the final frams, by mesans of patching coxds, U(round is connected
t¢ the aleeve of the TMS jJack, making this final sclector test busy ic

all huating incoming ‘sclectors. The test set supplants the functions

ef the incoming selector and sender circuits msed in completing & re-
gulay oall. The :tundamental ciroult is oslosed through cam T and the
tip of Jack 71, instead of cam F and the tip cf the line, sds ls& the
czse when used on & regular call, With the above exceptions the cirocult
fuzctious the same, under ocontrol of the test set, as described for &
reguley connectiosn, tmtil the switch reaches position 6, where the path
normally ussd to advance the switch out of 6, being ofen at the T=1 _
Jack springs, prevents the switch from advencing out of the "unlts se-
lection® position. In position 6, the tip, ring, and sleeve trushes
rasi on the terminsls of the line to be tested. The sleeve brush

being coxnected to battary from the test set thru the sleeve of Jack i

/%=2 holds the selectad line busy. The.lime is tested by megns of the
~ teating apperatus being conneoted to the 1line through the tip and ring

of jack T-2. Other units in the group may be teated by the opergtion
of a "stopping®™ key im the test seét, whish oloses the fundament cir-
cuit, operating the (L) relay.  The (L] relay operated operates the LS

| magnet, which oarries the aohotor to the next nno. vhon the ﬁm‘a- T

‘mental ciroult is opened in the test det, relsseing the (L} r.la.y.

Thus the lines in each group of ten are selocted step by step. To re-

.;aot the selector to test in anothsr ‘group - of ‘lines, or to reut\pro tho
-olrouit to normal, a key in the test set is operajed which removes

“-ground from the slesve of the TMB jaock, thus relessing the (zx} relay.

ENG: -

in tura sédvancing the switch to- ;pasition 13. From this polnt on. m s 1
~gwitoh 1; restorod as doacribod nnd.r pamcraph 15._ o

EuGuSe. . . COEGKED BY: J.I. " APPROVED: 'n.h.nom;s
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