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HETHOD OF OPERATION

PIRAL SELECTOR CIRCUIT
With Pime Measure Release on Permanent Signals, and Arranged With or without
Routine Testing on JSubscriber’s Line - Power Driven Machine Switching System.

DEVELOPMERT

1. PURPOSE OF CIRCUIT
The purpose of this circuit is to complete a call coming from au Incom-

ing Selector, thru to & Subscriber's Line, selecting an idle trunk whsre

called line is one of a P.B.X. group, and giving busy back signal where
called party is dbusy.

2. WORKING S

This circuit is used in offices where the signol battery 1s from 45 to

50 wvolts, ’
OPERATLON ,
3. PRINOLPAL FUNCTIONS ' ; ‘

To complete a call from Incauing Selector to Subseriberts Line.
4. CONNBCTING CIRCUITS

Incoming Selector Cirguit, Subscriber's Line circuit, Miscellansous
tona cirecuit, selector group Register circuit.

DESCEIPTION OF CPERATION
6. SBIZURE OF “\NAL SELECTOR

; With the switch in position 1 this sircuit is seized by the incoming (

3.1 ssleotor which connects ground to the sleevs, meking it test busy to other

] sslectors, and operates the (L} relay thru its 900 ohm winding over the fun-

08 | damental tip to the sender, battery on L cam dbrushes 1 and 4, 900 ohm wind~
ing, E cam Brush 1, ond F cam brush 4 to tip. The (L) relay opsrated locks
thru its make, btrushes 2 and 3 cam O and brush 4 cam E and operates the. :
(7%} relay through its 1500 ohm winding brushes 1 and 4 cam S and brushes \\
i and & cam D. The (TK] relay operated locks thru brushes 1 and 3 cums S,
break contact (PBX} relay, dbrushes 1 and 3 cam R, make contact (TK) relay

/
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to ground on the sleeve of the incoming. The sequence switch is ad-
vanced to positiom 2 thru brushes 2 and 3 cam C to ground on the arma-
ture of the (TK) relay operated.

BLRUSH SELECTION

In position 2 the high speed up magnet is energized thru brushes 1
and 4 cam ], make contact of (L) relay to ground on brush 2 cam D. 48
the selector advances ground on commutator A 1s connected and discoanect-
ed internittently to the fundamental tip, shunting down the atepping re-
lay in the sender circuit but holding the (L) relay coperated. When the

- proper number of segments have been passed over the seamder opens the fun-

7'0

8o
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damental tip releasing the (L) relay and thereby stopping the advance

of the selector, The (L] relay released advances the switoh 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. When the sender
reaches the position for group selection it places ground on the funda-
mental tip, reoperating and locking the (L) relay cver the same circuit
as before. The switch now advances to position 4 thru brush 1 cim J,
brush 1 cam I make contact of (L) relay to ground on D cam.

GROUP SELECTION - TENS DIGIT

In position 4 ground is again connected to the high speed up drive
over the same circuit as before and the selector advances to group se~
lection., The B commutator is now comnected to the fundamental tip thru
‘brushes 3 and 4 cam E shunting the stepping relay in the sender circuit
in the same manner as for brush selection. 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 nmumber of times. The
(L) relay released advances the switch to position 5 thru brush 2 cam B
to ground on cam D, When the sender again connects ground to the fun-
damental tip the (L] relay operates and locks as before advancing the
switch to position 6 over brush 1 cam J, dbrush 1 cam I, make of (L) re-
lay to ground on cam D. e

 UNITS SELECTION
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of duct of (L) relay to gromd on D cam. Ground on the i cam carries

%8 swi) tch to position 8. At position 7 3/4 the (L) relay operates thru

. it#0 0 ohm winding, brushes 1 and 3 cam H to ground on the armature of the '

(TR} relay. The switch advanoces to position 9 thru brush 1 cam J, brush 1
cam'l, make of (L) relay to ground om cam D.

9. ZIEST OF CALLED LINE
As the awitch enters -pésitio’n 8 the sieeve of the called line is tested

for one of ghres conditions (a) not dbusy ( ground on sleeve), (b} individual
line or lagf 14r &' P.B.X, group busy (battery on sleeve thru low resis-
tance, (c); i8.Xe group other than last line busy (battery on sleeve
thru high s No relays operate whem the sleeve tests aot busy™.
When the ' 8 "busy" (either P.B.X. line or otherwise) the (TB)
relay opel @round on, cam P, brushes 1 and 2, winding of (F.B.X.)
relay, wing } relay, brushes 2 and 3 cam M, make contact of (L)
relay, cams am 0 to battery on sleeve of called line. If the busy

an Individusl line or the laet line of a P.B.X. group
nnected to 1ts high resistance windings perkitting
} the sleevs to operato the (PBX) relay as well as t - (TB) .
5,419 %, the line is an intermediate line of a P.B.X. group the
(Co) re:ay on | plled line is conneated to its low resistance winding,
=T K shunt to ground and reducing battary on the slesve 8o
iich is marginel will mot operate.

10,

g oilrcuit, thru the 400 ohm winding, at the H cam. BRat-

am, brushes 1 and 3, two 18Q resistances, brusies 1 and

mtaoct of (L) relay, brushes 1 and 4 cam O is placed on

5 called line, operating the (CO) relay in that circuit

jo test dbusy to hunting selectors. The (L) relay released,

e switch to position 12. The (TK] relay advances it to

the (L} relay to position 14 which is the talking position. ,

nters position 12 the trip magnet operates, relsasing as Ay, S
ion 13, '

' leaves pbsition & the (L) relay relsases thru the open~- \\

nd (PBX) relays are operated as described in paragraph 9.
Ay operated releages the (TK) relay, 1500 ohms. The (TB)
d, holds (L) relay, 900 ohms. As switch leaves 8, (L) relay
ns, The (TK) relay relsased, advances the switch to position
'the A"6Em carrying it to 12. 4is switch enters 9-3/4, (L] relay, 400

Vs holds. As switch leaves 9~1/2 the (TB) enmd (PBX) relays release. The
k) relay released, reoperates (TK) relay, 1500 ohm, which in turn ad-
\noces awitch to position 13.

/
}

s
1
e

e /
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12, CTICN ¢ XE IN P RO

“Assuming first line of group is busy when switch enters 8, &
relay operates, holding (L) relay, 900 ohms. As switch leaves 8% (
' relay, 400 ohms, opens. As switoh enters 9, low speed (LS) magnet
operates, moving elevator upward. As selector brush leaves centered
- position, "C" commutator makes, holding (TK] relay, 500 ohm a.nd (L)
relay, 400 obms. When idle line is found (TB) relay 2
- ing (L) relay, 900 okms. As selector brush centers
commitator breaks, opening (TK) relay, 500 omms, and' ¥
relay, 400 ohms, which in turn operates called line Sut=g
making called lime busy, and releases LS magnet stoppi
‘movement of selector. The (L) relay released alsc at
- position 10, the A cam carrying it to 12, The switch
from 12 to 13 by the (TK) relay and to 14 (talking)

13. IKES o B S’f

As the selector travels upwurd, in position 9, as &8¢
paragraph 12, the (T3} relay operates when the first busy
tested and holds thruout the test of all other busy 1li
‘The "G" commutator mankes between centering position of €
el with group. When brush leaves centered position oan next
in group, "C" commutator makes, holding (TK]} relay, 500

- relay, 400 chms. W%hen sleeve of last line is tested, (P
 operates, opening (TK) relay, 1500 ohms. When brush is

last line, "C" comemtator breaks, (L} relay, 400 chms, o

relay, 500 ohms, releases, releasing the LS magnet, stopp:

ward movement of the selector. The (TK) relay released s

the switeh to 10, the A cam carrying it to 12. 4s switch

9-3/4, (L) relay, 400, ohns, holds, Ais switch leaves 9-1/2 the

and (P.B.x.) relay‘ release. The (P.BOX‘) relay relea'ed. -

. {TK) relay, 1500 chm, which in turn advances awitoh to posi

14, 'W
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15, PBUSY BACK SIGNAL

With the switch in position 17, the (L) relay (400 ohms) operates -
and relessses under control of interrupted ground, transmitting a busy
signal over fundamental to oalling station. At the same time & dbusy
tone is also transmitted to calling statiom. W%hen receiver is replaced
on switchhook at calling station, the connections holding the oirouit
are copensd, thereby causing all apparsatus in the connection to func-
tion to return $¢ normal. A8 incoming returns to normal, ground iz re-
moved from final sleeve, releasing the (TK} relay (1500 ohms} which in
turn advances the switch to normale

16. DISCONEECTICH

‘iﬂ:&n the associated incoming sslector returns to normal, ground is
disconnected from the aleeve, rslessing the (TK) relay 50O okm. The
(TK} relay releassd, reconnects ground from cam P %c the slesvs ¢f the
incoming selector as & busy conditlon and advunces the switch %o powl-
Ll tion 15, '

1643 When switch enters position 14-1/2 the (L} relay (400 okm],
~ operates. If the receiver is replaced on the switchhook the (L)
relay releases, advancing the switch to position 17, the (TK} re-
lay advancing it tc 18. In position 18 the DOWN magnet operates,
to normal, When the selsctor reaches normal the switch is ad-
vanced to position 1 from ground on the Y commutator. If the re~
ceiver is not replaced on the switchhook, the (L) relay {900 ohm}
remaing operated in position 15 over the subscriber's loop, and
the switch stops ih position 15 swaiting the time measure circult
or replacing of receiver on hook. I1If the receiver is not replaced,
the (TK) relay (500 ohm) operates from ground thru F contact of
152-F interrupter, advancing switch to 16. The (TX) relay re~
: : leases as the switch leaves 16, With the switch in 16, &fter 26
o Vi saconds, the (TK) relay (1500 ohm}, reoperates thru the B con-
o taot of the interrupter, advancing the switch to 17. The (7K} re-
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the 4 cam carrying it to 12, The {TK) relay operated, advances
the switch to 13, The (L) relay normal, advances the switch to
14, The switch remains in position 14 until the associated in-
coming selector advances from the talking position when the 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 (TX) relay, normal advancing it

to 18. In 18, the DOWN magnet operates, restoring ths selector
to normal, where ground on the Y sommutator brush and segnent

~ advances the switch to position 1.

17.2

Ho Test

On calls from cordless senders when the "No test" feature
is desired, the circuit functions as described under paragraphs
5, 6, 7 and 8 unti} the switch enters position 6-3/4, when the

{PiBuX. ) relay operates in parallel with 40 ohm resistance from

. battery thru a low resistance over the ring of the line. The

17.3

(PeBuX. ) relay operated, releases the (TK) relay, 1500 ‘chms,
which advances the switch to position 10 the A cam carrying it
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 oircuit functiona as descrided for nonnal opera.-'
tion.

s

gemat\u}e Release

Should the receiver at the calling station be replaced on
the switchhook at any time before the switch has advanced from
13, the associated incoming selector returms to normal, re-
leasing the (TK) relay. The (TK)} relay released, holds the
sleeve of this circult busy snd advances the switch to 10, the
A cam ocarrying it to 12, The (TX) relay, 1500 ohm, operates
in 12, advanoing the switch to 13, The (7K} relay, 1500 ohm,
releases when the switch leaves 12, The (TK) relay released,
operates the (L} relay, 400 ohm, which in turn operates the
DOWHN magnet, restoring the selector tc normal. When the se-
lector reaches normal, ground en the Y commitator advances the
switeh to 17, the (TK} relsy, normal, advancing it to 18 and
the Y Commutator to 1le
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18+ Pod.X, DIALING ("X WIRING]

Where P.A.X., dialing is required the circult has been so arranged
that ground through cam Q may be somnected to the ring side of the cir-
cult to complete a fundamental circuit through the stepping relay in
the sender circult far selection into a P.d.X.

19. ROUTINE TESTING OF SUBSCRIBER'S L N WIRENG

A portable test set is connected to jacks T-1 and T-2 and TMB
at the final frame, by means of patching cords. Ground is connected
to the sleeve of the THB Jjack, making this final selsctor test busy to
all hunting incoming selectors. The test set supplants the functions
of the incoming selsotor and sender clrcuits used in completing a re- 3
gular call., 7The fundsmental circult is closed through cam T and the
tip of Jack T-}, instesd of cam F and the tip cf the line, as is the

L case when used on & regular call., With the above exceptions the circuit |
" functions the same, under control of the test set, as described for a s
regular connection, until the switch reaches position 6, where the path di

normally nsed to sdvance the switch out of 6, being open at the T=1
Jack springs, prevents the switch from advancing out of the “units se- e A
lection™ position. In position 6, the tip, ring, and sleeve brushes il
rest on the terminsls of the line to be tested. UThe sleeve brush
being connected to dbattery from the test set thru the sleeve of jack |
-2 holds the selected line busy. The line iz tested by means of the i
tosting apperatus being connected to the line through the tip and ring |
of jack T-2, Other units in the group may be tested by the operation
of a "stopplng” key in the test set, whioch closes the fundament cir-
cult, operating the (L) relay. The (L) relay operated operates the LS
magnet, which carries the selector to the next line, when the fumda- |
mental circuit is opened in the test sst, releasing the (L) relay. |
Thus the lines in each group of ten are selected step by step. To re- :
set the selector to test in another group of lines, or to restore the
cirouit tc normal, a key inm the test set is operated which removes
ground from the sleeve of the TMB Jjack, thus releasing the (TK] relay, g
in turn advancing the switch to position 13. From this ypoint on, the g
switch is restored as described under paragraph 16. , ‘

ENG:‘ BEeleBa CHECKED BY: J.l. APPROVED: H.L.MOYBES
July 8' 19240 o : o E.R.Ce .
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