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. KETHOD OF OPERATION - O ™
PEST CIRCUIT ,

Fing? Multiple Test Lines For - Testinz Incoming Selector Citcunits (Mechanical)
Having Four Party Semi-Selective AC Ringing - 95 - 110 Volts - Automatic
Routine Selectcr Test Frame - Powsr Driven Machine Switching Svstem.

GaNg BSCRIPTION

l. This circuit is used with either an automatic routine test cireuit or
manual testing circuit to make tests on inter-office machine switching B and
inter-office key indicator incoming selector trunk circuits which have super-
visory relays both on the tip and ring sides of the circuit and also to make
tests on inter-office and local incoming selector circuits whieh have super-
visory relays on the ring side only all of which are arranged for four party
semi~-selective ringing., This circuit is arranged to test for premature tr:pping
false tripping and timely tripping of the ringing rslays in the incoming se-
lector circuit and also test the supervisory relays on the ring side of 211
incoming selector circuits, After the supervisory relay on the ring has been

. tested an additional test of the supervisory relay on the tip side of inter-
- office machine switching B and inter-cffige key indicator trumk circuits ars
. made, :

2. The test lins circuits are cross connected to the final multiple btut
not cross connected to either line switchas or line finders. The incoming
selector under test seizes a firal selector. The final selector circuit is
directed to one of these test line ¢ircuits either automatically by the rout'ne
test circuit or mamually by 2 machine switching B operator who writes up the

‘ necessary test number on the keyboard. When the supervisory relays are te»sted

disconnection takes place restoring the test line circuit to nommal,
DE oN

3. mien the terminals of this circuit are seized by a final selector cir-

_cuit, battery is comnmectad o lsal S operating the CO relay which locks through

cam Q when the B-1 switch advances to position 1-1/2. When the incoming se-
lector circuit under test has advanced to trunk closure and its ringing posi-
tion, the R relay operates throuch cams P and O on tha first interval of ring-
ing current supplisd by the 2 ring interrupier brush in turn cperating the R-1

relay. The operation of the R-i relay {z2) closes a circuit through intarrupter

brush #1, PU-1 lamp, cam I, R-1 relay, cam D, Dreak contacts of PU-1 and PU-2
relays to battery through ths winding of the PU-2 relay and (b}. from ground
through interrupter brush #2, PU-2 lamp, cam H, T-1 relay, breax contacts of
the PU-2 and PU-1 relays to battery through ths winding o the PU-1 relay. if
the ringing current being supplied to the testing circuit. is through intere
Tupter brush #1, the PU-1 relay operates through tne interrupter brush set
%3, 1f the ringing current being supplied to the test cirecuit is through
ringing interrupter brush set #2, the PU-2 relay operates to ground through
interrupter brush #1.

4, Rither the PU~1 relzy or the PU-2 relay cperated locks to ground on' :
cam E and advances ths switeh to position 2, sShoeuld ground be connected thcagk
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either one of the P.U.interrupter brushes, a eircuit is closed through the

associated I or H cam, contacts of the PI~1 relay to battery through the wind-

ing of the PU relay which cperates and lccis to ground ¢n cam K prevehting

further functioning of the testing circuit until disconnection takes place,If ' .
ground is not connacted through either ons of the PU brushes, 'the PU relaydoes

not operate allowing the switch to advance to position 3. During the silent »
period between the two rings, the R relay releasss in turn releasing the R-1
relay, The R-1 relay released closes a circuit from ground on cam J, meke con- .

tact of the CC relay and bresk contact of the R-1 relay, cam F, brask contact
of the PU relay to battery through the R-1 magnet, advancing the switch to posi-
tion 3. In position 3, the R relay reoperatss on the second ringing pericd of
two ringing current, re-operating the R-1.relay. The R-1 relay operated closes .
circuit from ground on cam J, maks contacts o thie CO and R-1 relays, cam D,
break contact of the PU relay, R~-1 magnat {o battery advancing the switch to
position 4. During the ringing interval the R and R-1 relasys re-operate but
perform no useful function. When the #1 brush set of the PU interrupter makes
contact with grounded segment a circuit is closed through contacts of cam I

and make contacts of the PU~1 relay {(assuming this relay opsrated in ncsition
#1 of the test switch), contacts of cam R to battery through the inner winding
of the PU relay, which operates. Upon the nezxt ringing interval the R and R-1
relays operate closing a circuit from ground through cam J, maks contact of the
CO relay make contacts of the R-1 relay, cam F, make contacts of tne PU relay

to battery through the R-1 magnet zdvancing the switch to position 5,

 PREMATURE TRIPPING TEST

5. " In position 5, the R relay is disconnected from the ring side of the
testing circuit and connected through cam P, break contact of the PU-2 relay
40 the 2 ring interrupter brush set #l. During the rext ringing interval,
ringing current is supplied to the test line circuit from the incoming selector
circuit under test and is also connected through interrupter brush #1 and break
contact of the PU-2 relay to ground on cam O, through the winding of the R re-
lay which operates. The R relay operated operates the R-1 relay which closss
2 circuit from ground through its make contact, cams D and E (R-1) cam B, (BR-2)
to battery through the R-2 magnct advancing the timing switch out of position 1.
Grcund through cam K to cam B carries the switch to position @, A4s the B-2
svitch is passing through positicns 2 to 7-3/4. the 4, B, C and D resictances
are corm'e%ted across the tip znd ring sides cf the test cireuit through cam I. .
(38-1) and cam H (R-2} to make premature tripping test onm the ringing relays in
the incoming selector circuit under test. During the silent interval between ¥
the 2 rings, the R and R-1 relays release. The relsase of the latter relay
cormects grcund through its break contact and cams F and G (R=1), canm ¢ (R-2}
to battery through the R-2 magnet advancing the Liming switch to positiocn 10.
Fith the operation of the B-1 relay on the second ringing interval, the R-2
switch advances out of position 10, Circuit: ground, make contact of the R-:l
relay, cams D and E (R-1) cam B (R-2). Ground through cam K and cam B carries '
the switeh to position 18.

6. As the timing switeh, (B-2) is passing tarough positions 11 to 15-5/4
the premature tripping of the ringing relays is tested a second time by con-.-
necting the A, B, C and D resistances across the tip and ring of the test cu-;
cuit through cams L and H. Upon the release of the R—l.relay after the segon
prematurs tripping test, the B-1 switch advances to pesition 6, from groun
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magnet to battery. The same ground clcosed through cam G, cem G (R+2]} advances
the timing switch to position 1, The operation of the R and R-1 relays on the
first pariod of the next two rine interval, advances the R-2 switch out of
position 1. OCircuit: Ground make contact R-1 relay, cams D and B, cam B R-2
switch. The switch is carried to josition 9 by ground on cam K.

through the brcak contact of the R=1 relay cams 7 and G (R-1) cem D {BR-2}) R-1

7. As the R-2 switch is passing through positions 2 to 7-3/4 on the second
revolution, the A, B, C and D rssistances are connected across the tip and ring
of the line through cams I aud ¥ to test tho premature tripping of the ringing
relays in the incoming circuit a third time. The release of the R and R-1 re-
lays during the silent periol betwveen the two rings ddvances the R~2 switch
to position 10 from ground break contacts of the R-1 relay, cams F and G and
cam ¢ {R-2), With the R-2 switch in position 10, ground through the breax
contact of the R~1 relay, cams F and G {(R-1), cam D (R=2) advances tha R-1
switch to position 7. 1In position 7 ths R relay is again connected aeross
the tip and ring side of ths tast circuit and operates on the sacond period
of ringing curreat if the ringing relays in the incoming circuits have not
tripped prematurely. If ths rslays have tripped, the R relay does not opar-
ate and the test circuit is held in position 7 until disconnection takes place.
With the R relay operating cn the second ringing period, the R-1 relay oper-
ates and advances the R-1 to position 8 throuzh contact of the R-1 relay, cam
D, break contacts of PU relay R-1 magnet to battery.

8. During the silent intorval between each two 2 ring periods the R-1
relay releases and advences the R-1 gwitch to position 9 through cam F and ==
break contact of the PU relay., Upon the next ' interval of 2 ring current,
the R and R-1 relays re-operate, the latler closirg a circuit through its
mske contacts cams D and E, cam B (R-2) advencing the timing switch out of
position 10, ground on cam K advances it to nosition 18, As the timing switch
is passing positions 11 to 16-3/4 of its second revolution, the A and B re-
sistances are connected across the tip and rine of the line through cams L
and H to trip the ringinz relays in ths inconing circuit. During the silent
interval Dbetwean rings, the R and R-1 relars release advancing the R-2 switch
from position 18 to position 1. Vhen the B-2 switch enters position 1, the
same ground through the bresk contact of the R-1 relav, cams F and G on R-1
and cam D on R-2 advances the R~1 switch to positvion 10, In position 10 the
R relay is again connected to tha ring side of the test circuit and incoming
circuits to verify the trivping of fthe ringing relays in the incoming se-
lector circuit, If the ringing relays have not tripped the R relay operates
on the nerxt interval of riacinz current in tura opsrating the R-1 relay which
locks through cam D to ground thrcugh the make contact of the CO relay and
cam J. The test circuit remains in this nosition until released by dis-
connection. e

9, 1If the ringing relsys in the incominz sslector circuit are tripped,
the R and R-1 relays dc not onerzte but the TP relay operates in a eircuit
from battery through the cams ¥, I, H and G resistances, tip side of the test
line and incoming circuits to ground, The operation of the TP relay closes
a circuit from battery through the inner winding of the PU relay make con-
tact of the TP relay make contsct of the PU-1 relay, cam I to ground on the
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P.U.interrupter brush #1, operating the PU relay when the ringing interrupter

sends its next interval of currsnt. (NOTE: This is thzs same interval of cur-

rent that would operate the R ralay in cgse the ringing relays in the incoming .
circuit are not trippedj. With the PU relay operated a circuit is closed in

position 10 of R-1 from ground on cam J, through the make ccntact of the CO

relay, break contacts of the R-~1 relay, contacts of cam F, make contact of PU

relay to battery through the R-1 magnet advancing the testing switch to posi-

tion 1l As the switch lsaves position 10 the PU-1 relay releases. In posi- ‘
tion 11, the Rel relay is put under control of the 149 interrupter.

—

10. Waen the brushes on the 149 interrupter make, ground throusgh the in-
terrupter and cam C operates the R-1 relay advancing the R-1 switch to posi- '
tion 12 through cam D and the break coutact of PU relsy. When the brushes on
the interrupter break, the R-1 relay releases advancing the B-1 switch to posi--
tion 13. In position 13, ground is connected through cam J and the A resistance
to the ring of the circuit for s soaking test of the superviscry relay in the
incoming selector circuit.

TEST OF SUPERVISORY REIAY

11, Upon the make of the interrupter brustes, the R-1 relay operates and
advances the R-1 switch te position 14, Vhen the interrunter contacts bresk
the R-1 relay releases advancing the R-2 switch to position 2 through cams "
F and G, cam C (R-2) to battery through the R-2 magnet. When the interrupter
makes contact the R-1 relay opsrates advancing the R-2 switch to position 3.
Circuit: Break contacts of the R-1 relay, cams F and G (R-1) and cams C (R-2).
‘With the R-1 switch in position 11 and the R-2 switch in pesition 3, a circuit
is closed from ground thrcugk cem E (P-2), cam M, (R-1), B, D, C, B and A re-
sistences or the C, B =nd A resistancss depending unon the type of supervisory
relay being tested, ring sides of the test line as an operating test of the
supervisory relay in the incoming selsctor circuit. :

12. Upon the next opening of the interrupter cortacts, the R-1 relay re- .

operates advancing the R-2 switch to position 4, With the R-2 switch in posi-
. tion 4, the operating resistance is open at cam E and the releasing capability

of the sumervisory relay is tested through the A, B, C, D, £ and F resistances

in series which ars connocted to cround throush cam K (R-1). With the make

of the contacts on ths 149 interrupter, the R-1 relay operates advancing the ‘
R-2 switch to position 5. The R-2 switch is advanced through positions 5, 6,
7 and 8 under control of the 149 interrupter. In position 5 an operating test
is applied in position 6 a relsase test is made and in position 7 the oper-
ating test of the supervisory relay is again made. With the R-2 switch in
position 7, ground through cams B and F (R~2), cam B (R-1) advances the test-
ing switch to position 15. With the R-2 switch in position 8, ground through
.cams B, F and B advances the BR-1 switch to position 15,

13, In position 15 of the R-1 switch an operating test is of the super-
visory relay on the tip side of the line is applied from battery f.hrough
cam N, G, resistance (45 chms) over the tip side of the line. This low re-
sistance permits a soaking current to flow through the winding of the super-
visory reiay. On leaving position 15 a releasing test is applied through
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cam I and 6405 ohms rasistance. With the release of the R-1 relay, the R-2
‘ switch advances to position 8 and closes a circuit from ground througn the
contacts of cams E and F (R-2) cam B on (R-1} to battsry through the R-1Im
magnet advancing the switch to position 16, As the R-1 relay alternately
operates and releases under control of the 149 interrupter, the E-2 switch
is advanced through positions 9 to 14 inclusive. In positions 10, .12 and
. 14 of the R-2 switch, the suparvisory relay on the tip side of she selector
circuit under test is operated from battery through cam ¥ (R-1) cam G, (R-2)
H and G resistances over the tip side of the line, final and incoming se-
lector circuits to ground. In positioms 11, 13 and 15 the operating cir-
. cuit for the supervisory relay is open at cam G (R-2) and the relsasing re-
Sistance I is comnected in series with the G and H resistances., When the
R-2 switch enters position 15 a circuit is closed from ground through cams
E and F (R-2) cam B (R-1) to batiery through the R-1 magnet advancing the
testing switch to position 17, the A cam advancing it to position 18. Both
the R~1 and BR-2 switches remain in position 18 until disconneciion takes |
place in the incoming selactor circuit.

DISCONNECTION

14, The opneration and release of the sunervisory relay in the in-
coming selector circuit serves as a disconnect siznal. ¥hen the final
selector circuit reloasses the terminals of this testing line circuit, the
CO relay releases ana conmects battery through its break contact and cam
Q to the S teminal holaing this circuit busy tc other hunting final se-
lectors until it is restored toc nommal. The relsase of the CO relay also
closas a circuit from batlery tiarough the winding of the MR register and
break contact of the CO relay to ground on cam J, operating the register,
which records the number of tests performed by this circuit., Tha operation
of the register also closes a circuit from ground on its armaturs advaacing
the timing switch to noimal. With the R-2 switch nommsal a circuit is clesed
from ground on the make contact of the MR register, cam F, R-2, cam B, R-1
advancing the testiung switch to nomal. '

15, Should an incoming selector circuit under test show trouble, .the
test line circuit remains in the position which causes the incoming circuit
. to give trouble until prematurs disconmnection by the routine test circuit,
Wien this occurs, the final circuit releases the teminals of this line in
_ turn releasing the CO reley. Froem thie point the circuit is restored to nor-
: mal as described in the paragraon above, :
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CIRCUIT RECUIRTMINTS

‘ THE READJUST REQUIREVENTS SHOYN BELOW ARE FOR MAINTANANCSE USE ONLY.
OPERATE HON-QPERATS  RBIEASE

1 B31 Roadj. 0018 zmp. Readje »0006 amm.
{ TP} Test «0024 zmp. Test «0003 amp.

5 ue7r2 Special recuiremsnts to insurs A.C.Control,
{R-1) Readj. 012 amp. Readj. 007 amp,

‘ Test +013 amp. Test  +0066 amp.
‘ E720 Test requirement Of outer winding proportional to test

(PU) requirement of immer windinz.
Inner Wdg, Readj. 018 amo, Readje. .Cil amp,.
(1500 ohms] Test «019 amp, Tast «010 ammn,
Outer Wdg. Pest 021 =mp.
{1500 ohms)
E88 Readje 021 amp, Readj. +004 amp.
{PU-1) Test «023 amn. Test . 0038 amp,
{PU-2)

NOTE:- To prevent chattering, the "make-before-braakh spring
combination of tais relay shall be so adjusted that the
spring which nommally mskes on the back contact will

give the groatsst possible contact Pressure against
the beck contact.

£1328 Readj. .018 amp. Roadj. .012 amp,
(co) Test #0353 amm. Tsst «011 amp,
Widg, in ;

serics aiding,

JESCHANICAL RIANUIREMERTS
[ J-4 Minimam air gap. .023",
, . (R) Minimum Follow .003M,
BIECTRICAL REOUIRZMAETD
( -
Test in seriec with
‘ IVF condenser and

7300 ohms rasistance
&t exchange ringing
voltaze,

ENG.~-TM.-HT, CHE'De~-RAP-CI'7, APPROVED - C.L.SIUITAR, GoH,I.
5-25-22,
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