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EETHOD OF OPERATION - h\(x.ﬁ N
PEST CIRCUIT :

Fina? Multiple Test Iines For - Tesing Incoming Selector Citcuits (Mechanical)
Having Four Party Semi-Selective AC Ringing - 95 - 110 Volts - Automatic
Routine Selector Test Frame - Power Driven Machine Switching Svstem.

GANERAL DESCRIPTION

l. This circuit is used with either an gutomatic routine test circuit 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 ralays in the incoming se-
lector circuit and also test the supervisorv relays on the ring side of all
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-cf£fige key indicator trumk circuits are
. made,

2. The test lin3 circuits are cross connected to the final multiple but
not cross connected to either line switchas or 1line findere, The incoming
selector under test seizes za firal salector. The final selector circuit is
directed to one of these test lime c¢ircuits either automatiecally by the rout'ne
test circuit or mamually by a machine switching B operator who writes up the
necassary test number on the keyboard. When the supervisory relays are tested
disconnection takes plagce restoring the test line circuit to nommal, '

DETAIIED DESCRIPTION

3, When the terminals of this circuit are seized by a final selector cir-
cuit, battery is comnactad to lsal S operating the CO relay which locks through '
cam Q when the B-1 switch advances to position 1-1/2, ¥hen 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 the first interval of ring-
ing current supplisd by the 2 ring interrupter brush in turn cpsrating the R-1
relay. The oOperation of the R-i relay (z) closes a circult through interrupter
brush 21, PU-1 lamp, cam I, R-1 relay, cam D, break contacts of PU-1 and PU-2
relays to battery through the windingz of the PU-2 relay and (b). from ground
through interrupter brush #2, PU-2 lamp, cam H, T-1 relay, break contacts of
the PU-2 and PU-1 relays to battery through the winding oZ the PU-1 relay. If
the ringing current being supplied to the testing circuit. is through intere
rupter brush #1, the PU-1 relay overates through the interrunter brash set
%5, 1¢ the ringing current being supplied to the test circuit is through
ringing interrupter braush set #2, the PU-2 relay operates to ground through
interrupter brush #l.

4., BRither the PU-1 relsy or the PU-2 relay cperated locks to ground on
cam K and advances the switch to vosition 2, Should ground be conmected threazl
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either one of the P,U.interrupter brushes, a circuit is closed through the
associated I or E cam, contacts of the PU~1 relay to battery through the wind-
ing of the PU relay which cperates and lccks to ground on cam K preventing
further functioning of the testing circuit until disconnection takes place,If
ground is not connacted through either one 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 releas2s 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 B-1 relay, cam F, brask contact
of the PU relay to battery through the R-1 magnet, advancirg the switch to posi-
tion 3. 1In 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, makes contacts 0¢ the CO and R-1 relays, cam D,
break contact of the PU relay, R-1 magnat o batiery advancing the switch to
position 4. During the ringing interval the R and R-1 relays re-operate but
perform no useful function. When the #1 brush set of the PU interrupter mskes
contact with grounded segment a circuit is closed through contacts of cam I
and make contacts of the PU-1 relay (assuming this relay operated 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 tane PU relay
to battery through the R-1 magnet advencing the switch to position 5,
PREWATURE TRIPPING TEST
5, In position 5, the R relay is disconnected from the ring sids of the
testing circuit and commected through cam P, break contact of the PU-2 ralay
to 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 a2lso 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 onerated operates the R-1 relay which closes
a circuit from ground through its make contact, cams D and B (R-1) cam B, (BR-2)
to battery through the R-2 magnet advaneirng the timing switch out of position 1.
Grcund through cam K to cam B carries the switch to position 9. 4s the R-2
switeh is passing through positions 2 to 7-3/4, the 4, B, C and D resictances
are comected across the tip znd ring sides of the test ciremit through car 1 ‘
(B-1) and cam H (R-2} to make premature tripping test on the ringing relays in
the incomiag selector circult under test. During the silent interval between <
the 2 rings, the R and R-1 relays release. The relsase of the latter relay
cornects ground through its break contact and cems F and G (R-1), cam C (B-2)
to battery through the R-2 magnet advancing the Limiag switch to position 10.
Tith tha operation of the B-1 relay on the secord ringing interval, the R-2
switch advances out of position 10, Circuit: ground, make contact of the R-1
relay, cams D and E (R-1) cem B (R-2). Ground through cam K sud cam B carries .
the switeh to position 18. :

6. As the timing switeh, (R-2) is passing tarough pozitions 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 cir;
cuit through cams L and H. Upon the release of the R—-l.relay after the segon
prematura tripping test, the B-1 switch advances to pesition 6, from groun
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through the break contact of tbe R=1 relay cams F and O (R-1) cem D (B-2) R-1
magnet to battery. The same ground closed through cam G, cam G (R-2} advancas
the timing switch to position 1, The operation of tha R and R-l relays on the
first pariod of the next two ringz interval, advances the R-2 switch out of
position 1. C{ircuit: 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.

7. As the R-2 switch is passing through positions 2 to 7-5/4 on the second
revolution, the A, 3, C and D rasistances are connected across the tip and ring
of the line through cams L aad ¥ to test the premature tripping of the ringing
rolays in the incoming circuit a third time. The release of the R snd R-1 re-
lays during the silent periol hetween 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 break
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 thas R relay is again connected across
the tip and ring side of the tast circuit and operates on the sacond period
of ringing curreat if ths ringing relays in the incoming circuits have not
tripped prematurely. If the ralays have tripped, the R relay doss not oper-
ate and the test circuit is held in position 7 until disconnection takes place.
With the R relay operating cn the second ringing period, thd R-1 relay oper-
ates and advances the R-1 to position 8 throuzh contact of the R-1 relay, cam
D, bresk contacts of PU relay R-1 magnet to battery.

8. During ths silent intorval between each two 2 ring meriods the R-1
relay releases and advences the R-1 switeh to position 9 through cam F and
break contact of the PU rolay. Upon the next ' intarval of 2 ring current,
the R and R-1 relays re-operste, the latier closirg a circuit through its
maske 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 tha line through cams L
and E to trip the ringiang relays in the incoming circuite. During the silent
interval betwean rings, the R and R-1 relavs release advancing the R-2 switch
from position 18 to position 1. 'hen the R-2 switch enters position 1, the
sams ground through the bresk contact of the R-1 relay, cams F and G ¢n R-1
and cam D on R-2 advances the Ni~1 switeh to positvion 10. In position 10 the
R relay is again connected to ths ring side of the test circuit and incoming
circuits to verify the trivping of the ringing relays in the incomiag ss-
lector circuit, If the ringing relays have not tripped the R relay operates
on the nert interval of riasins current in turn 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 nesition until released by dis-
connection. z

9, If the ringing relsvs im the incominz selector circuit are tripped,
the R and R-1 relays dc not overzte but the TP relay operates in a circuit
from battery through the cams N, I, H and G resistances, tip side of the test
1ine and incoming circuits to cround, The operation of the TP relay closes
a circuit from battery through the immer winding of the PU relay make con-
tact of the TP relay make contact of tha PU-1 relay, cam I to ground on the
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P.U.interrupter brush #1, opsrating the PU relay when the ringing interrupter
sends its next interval of current. (NOTE: This is the same interval of cur-
rent that would operate the R ralay in case thse ringing relays in the incoming
circuit are not tripped}. With the PU relay operated a circuit is closed in
position 10 of R-1 from ground on cam J, through the make contact 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 11. As the switch lsaves position 10 the PU~1 relay releases. In posi-
tion 11, the Rel relay is put under control of tha 149 interrupter.

10, Waen the brushes on the 149 interrupter make, ground through the in-
terrupter and cam C operates the R-1 relay advancing the R-1 switch to posi-
ticn 12 through cam D and the break contact of PU relay. Wuen the brushes on
the interrupter break, the R~1 relay releases advancing the R-1 switch to posi-
tion 13. 1In position 13, ground is connected through cam J and the A resistances
to the ring of the circuit for a soaking test of the supervisory relay in the
incoming selector circuit.

TES? OF SUPERVISORY REILAY

11, Upon the make of the interrupter bruskes, the R-1 relay operates and
advances the R-1 switch to position 14, When the interrunter contacts break
the R-1 relay roleases 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 oporates 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 1% and the R-2 switch in pcsition 3, a circuit
is closed from ground thrcugh cem E (P-2), cam M, (R-1), B, D, C, B and A re-
sistznces or the C, B and A resistancss depending unon the type of suvervisory
relay being tested, ring sides of the test line as an operating test of the
supervisory relay in the incoming selector circuit, ;

12. TUpon 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 supervisory relay is tested through the A, B, C, D, E and F resistances
in series which ars comnocted to cround throush cam K (R-1). With the make
of the coatacts on tha 149 interrupter, the R-1 relay operates advancing tho
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 B-2 switch in
position 7, ground through cams 2 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 R-1 switch to pesition 15.

13, 1In 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 through
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 relay. On leaving position 15 a releasing test is apnlied through
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cam I and 6405 ohms resistance. With the release of the R-1 relay, the R-2
switch advances to position 8 and closes a circuit from ground through the
contacts of cams E and F (R-2) cam B on (B-1} to battary through the R-1m
magnet advancing the switch to position 16, As tha R-1 relay alternately
operates and releases under control of the 149 interrupter, the B-2 switch
is advanced throusgh 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 ovar the tip side of the line, final and incoming so-
lector circuits to ground. In positions 11, 13 and 15 the oparating cir-
cuit for the supervisory ralay is open at cam G (B-Z) and the releasing 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 P (R-2) cam B (R-1) to batiery through the R-1 magnet advancing the
testing switch to position 17, tne A cam advancing it to position 18. Both
the R-1 and RB-2 switches remain in position 18 until disconneciion takes
place in the incoming selactor circuit. :

DISCONKECTION

14, The operation and release of the supervisory reluy in the in-
coming selector circuit serves as a discomnect signal. Yhen the final
selector circuit relecases ths terminals of this testing line circuit, the
CO relay releases and conmects battery through its break contact and cam
Q to the § teminal holaing this circuit busy to other hunting final se-
lectors until it is restored to nommal. Ths release of the CO relay also
closes a circuit from batiery through the winding of the KR 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. Tho operation
of the register also closes a circuit from ground on its armature advaacing
the timing swiich to noimal, With the R-2 switch nomal a circvit is closed
from ground on the make contact of the MR register, cam F, R-2, cam B, BR-1
advancing the testing switeh 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 *rouble until prematura discomnection by the routine test circuit,
Whien this occurs, the final circuit releases the temminals of this line Jin
turn releasing the CO relsy. From thic noint the circuit is restored to nor-
mal as described in the paragrava above,
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CIRCUIT RENUIRSMINTS

‘ READJUST REQUIRTAMENTS SHO'IN BELOW ARE FOR MAINTINANCS USZ OWIY.
OPERATE TON-QPERLTS REIEASE
d B31 Readj. 0018 =mp. Readje 0006 amm.
{TP) Test 0024 omp. Test .0003 amp.
; 8672 Special recuirements to insure A.C.Control,
(R-1) Readj. .012 amp, Readj. o007 amp.
Test +013 amp. Test L0066 amp.
‘ . E720 Test requirement of outer winding provortional to test
‘ (PU) requirement of iuner windinz.
Inner Wdg., Readj. 018 amo, Rsadj. .Cil amp,.
(1500 ohms] Test «01°2 amn, Tast «010 amp,
Outer de' Past 0021 “MDe
(1500 ohms)
E88 Readje 4021 zmp, Readj. 004 armp.
{PU-1) Test «023 amm. Test <0038 amp,
(PU-2)

NOTE:=- To prevent chattering, the "make-before-brsak" spring
combination of this relay shall bo so adjusted thnat the
spring which noimally makes on the back contact will
glve tLe greatast possible contact pressure against
ths bzck contact.

E1328 Readjs <018 amn. Readj, .012 amp,
(co) Test 033 amn, Tast «011 amp.
deo in

| mrias aidingo

IGCYANICAL RENUIREERTS

l J-4 Minimum air gap. 023",
. (R) Minimum Follow .003",

BISCTRICAL RBOUIRZNSETS

Test in seriec witn
IVF condenser and
7300 ohms resistance
at exchange rinzing
voltaze,

Go—-TN".-HTI, CHK'D+~=-RAP-CH'7, APPROVED - C.L.SLUYTER, GaM,.I.
5-25~22.




