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ETHOD QF OPERATION
TEST CIRCUIT
Final Multiple Test Line, for Testing Incoming dSelector Circults - Having Four
Party sSemi-Selective 4.C. Ringing ~ 95 to 110 Volts = Automatic Routine Selector
Test TFrame =~ Power Driven Machine pwitching System.

GENZRAL DESCRIPTICN

1. This circuit is used for making tests on machine switching incoming selector
circuitse These incoming circuits are equipped with four party semi-selective ring-
ing feature and use 24 volt talking batterys This circuit is used to test the ring-
ing relays of the incoming selector circuit under test for premature tripping, false
tripping, and timely tripping, The supervisory relay in the circuit under test is
first given a soaking current, and then a releasing current, after which the reliay
is operated and released altfernately until disconnection takes places

Z. These test 1ines are assinged special numbers and are cross connected to the-
final multiplie, but not connected to either line switches, or line finderse. Test
calls are made by either a routine testing circuit, or a manual testing circuit at
the originating end, which selects automatically a trunk for test.
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3o hen the test number designated by the telephone company is sent either by
an automatic test circuit from the originating office, an incoaing selector seizes
a final selector, wnich in turn hunts for the first idle test linee VWhen this cir~
cuit is seized by the final selector, battery over the 5 lead operates the CO relay
which 1ocks through its make contact, to battery on the 5 lead, when the test switch
R~1, advances t9 position 2. The CO rclay operated performs no uscful function at
this times When thc inconing selector circuit under test has advanced to its rcing~
irg position, the R relay operates on the first period of ringing current supplied

by 2 two ring interrupters The operation of the R relay closes a circuit from
geound tarsugh its make contact, to battery through the winding of the RB-1 relay,
rn‘cz opsratesy ~The osperation of the B-1 relay cioses circuits (2) from ground
rovgh tne PU interrupter brush # (not snown) PU-1 lamp, contacts of cam I, make
¢ontacts of the R-1 relay, contacts of cam E, break contacts of the PU~1 and PU-2

relays, to battery through the winding of the PU-2 relay, and (b) from ground

torsuch the PU interrupter brush #2, (not shown), PU-2 lamp, contacts of cam H, make

contacts of the R-1 relay, break contacts of the PU~2 and PU~1 relays, to battery

through the winding of tne PU~1 relay. If the ringing current operating the R rsiay

is being received from the incoming circuit through ringing brush set #, PU-2 relay

operates, and locks through its make contact 40 ground on cam D, lhen the ringing

current is connected to the test circuit throuch ringing brush set #, the PU-1

reiay operates and locks tnrough its make contact to ground on cam D. The operation

of either the PU-1 or PU-~2 relays, ovens the operating circuit to the other relay,

P“CVSﬂ?iﬁg its subsequent operation. The operation of either the PU-1 or PU~Z2 re~

icses a eircuit from ground through its make contact, cam B, to battsry througn

1 ragaet, advancing the switch to position 2. oShould either set of interrupter
s cornect ground through the make or break coatact of the PU~1 relay before

1 switch is moved out of position 3, the PU relay Operd$es nn its inner wind-
d
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the

irs iocks on its osuter winding and make contact to ground on can C, preventing
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further operation of the test circuit until disconnection takes place. With the
szitch is position 2, ringing current is disconnected from the test line circuit
during the interval between the first and second rings, releasing the R relay, which
in turn releases the B-1 relaye The release of the B~1 relay closes a circuit from
ground on cam D, through the make contact of the CO relay, break contact of the B-1
relay, lower contacts of cam P, break contact of the PU relay to battery through the
B-1 magnet, advancing the switch t9 position 3. dhen the next interval of two ring
ringing current is connected t9 the test circuit, the R relay re-operates, in turn
operating the B-1 relay. The operation of the B-1 relay connects ground through
can D, make contacts of the CO and B-1 relays, contacts of cam E, break contact of
the PU relay, to battery through the R-2 magnet, advancing the switch to position 4.
In position 4, either the PU interrupter brush set #l, or brush set #2 connects
ground through cams I and H respectively, and contacts of the PU-1 relay, to battery
through the PU relay, operating the relays The operation of the PU relay, closes a
circuit from ground on cam D, through the make contact of the CO relay, break con-
tact of the R-1 relay, which released, during the interval between rings, contacts
of cam F, make contacts of PU relay to battery throuch the R-1 magnet, advancing the
switch to position 5. As the switch leaves position 4, the PU relay releasess

PREYA TURE_TRIPPING TEsT

4, With the R~1 switch in position 5, a circuit is closed from either ringing
interru tir vrusn set #, or brush set #, depenuing upon the position of the PU-2
relay, contacts of cam Q, 1 M.Fe. condenser, R relay to generator ground on cam N,
sperating the B relay on the first ringing period of the two ring currente Ringing
current is also being supplied from the incouing under test, but this current per-
forms no useful function in the test eircuite The R relay operated, in turn operates
the B-1 relay, which closes a circuit fron ground on cam D, through the make contacts
of the CO and B-1 relays, inner contacts of caa = (B~1), cam B on B=2, t9 battery
through the R-2 magnet, advancing the timing switch from position 1 the 4 can carry=~
ing it %o position 9. As the R-2 switch is advancing through position 2 t90 7-5/4,
the T and B sides of the test circuit are cilosed through caa E on B-2, can L, on
R-1, 2, D, G, B and & resistances for 1/2 seoond, testing for prerature tripping
of the ringing relays in the inconing selector circuit under test. At the end of
the first ringing period, the R and 8-1 relays release, closing a circuit from
ground osn cam D, through the make contact of the CO relay, break contact of the 5
relay, cams F and G in position 5, upper inner contact of camm B on 3=-2, t9 battery
tnrough the B-2 magnet, advancing the switeh to positisn 10. wWith the R—l svitch
in position 5, and the B~2 switeh in position 10, the B and 3~1 relays re-operate
on a second perisd of ringing current closing a circuit fron ground on caxn D and
make contact of the CO relay, make contact of R-1 relay cam E, cam B on B~2, t9 bat~ °
tery through the B~2 magnet, advancing the switch out of position 10, the A cam
carrying it to position 18. J

5e¢ As the B~2 switch is moving through position 11 to 16~3/4. the ringing
relays in the incoming selector circuit under test, are again tested for premature
tripping, by connecting the A,B,C, D and E resistances across the tip and ring side
of the test and through cams L and E, Wnen the R relay releases at the end of the
second ringing period the R-1 relay releases, and cioses a circuit from ground
throvet -its break contact, caas F and upper suter contact of G on B-1, can C on B~2,
which is in position 18, to battery thrsugh the R-1 magnet, advancing the switch to

"position be lhen the R relay releases a circuit is 21so closed through its break
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contact, cems F and G on Rel, can B on B-2, t9 battery through the B-2 magnet, ad-
vancing the timing switech to position i, On the next ringing interval the R and Rl
' relays again operate and move the B~2 switeh out of pogition 1 tarsugh cam B advance
ing the switch to position 9, As the B-2 switch is passing through positions 2 to
7-1/4 on its second revolution, the premature tripping oif the ringing relays is
tasted a third time. In the silent period between the two rings, the R relay re-
_leases, in turn releasing the R-1 relay, which connects ground througn its brezk con~
tact, cans F and G, cam B, to battery through the B-2 magnet, advancing the timing
svitei to position 10. With the R~2 switch in position 10, the same ground tarsugh
cann C on 3-2, advances the B~1 switch to position 7¢ In position 7 of R-1, the B
. relav is connected across the T and R sides of the tesi circuit ewgiting the second
interval of ringing current. h

TRIPC ING TEST

6« If the ringing relays in the incoming selector circuit under test have not
trirped prematurely, and the R relay operates on the seeond ringing interval, in
turn operating the R-1 relay, which closes a circuit from ground through its make
contact, vrper “uter contact of cam I, break contact of the PU relay to battery
tnrouzh the B-1 magnet, advancing the switch to position 8, However, shculd the
ringing relays in the incoming selector circuit trip prematurely, the R reiay ases
mot overate, and the test circuit is held u' until cleared fran .the originating end.
In position 8 of R-1, the silent interval between the two rings and 9r€ ring periods
oceurs, releasing the R relay, which in turn releases the R-1 relay. The release
of the R-1 relay clsoses ground tnrough its break contact, and inner aontacts of can
. to battery througn the R-1 magnet, advancing the sequence switci to position 9.
In position 9 of B~1, the R relay is connected in a circuit from generator ground oa
can N, winding of the R relay, can 0, contact of the PU~2 relay to either brush set
#1 or brush set #, of the ringing interrupter, operating the R relaye. The R relay
re~operates the B=-1 relay, which connects ground through its ake contact, and cam E
to cam B on B-2, advancing the R-2 switch sut of position 10 of its second revolu=
tions The R=-2 switch is carried to position 18, by means of the A camn, apd as it
rasses through positions 11 to 16—5/4, the ringing relays in the selector circuit
are tested for tinely tripping, by connecting the 4 and B resistances across the T
and R side of the test line. During the silent period, after the second two ring

. interval, the R and B-1 relays release which advances the B~2 switch to position 1
in a ¢ircuit thrwugn the lower inner contacts of cams F and G, and cama B on B~2.
With the R-Z switch in position 1, the sane ground through the break contact of the
&~1 relay, cans F and G on R-1, can C on R-2, to battery thrcugn the B~1 maznet,
advances the testing switch to position 10.

7. With the switch in position 10, the R relay is again connected across the
tio and ring sides of the test linees If the ringing relays in the selector circuit
under test have not tripped, the R and B~1 relays operate onh the first period of
’ ringing curreut, and the -1 relay locks tnrsugh cam J, and its own make contacts,
make contact of the CO reiay to sround on can D, preventing furtner operation of the
testing circuit until disconnection takes places If the ringing relays in the in~ ‘
i coning circuit are tripred, ringing curreant is not suppiied to the test circuit, and

the R and R~1 relays consequently d9 not gperate, During the ringing ioterval, with

the testing switch in position 10, ground is supplied wither through pick vp interw

ruopter brush set 8, or brush set & cam I or caa H, make or break contact of the

PU-1 relay, depending ucon whether tne PU-Z or PU-1 relay is operated, to battery
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‘ through the inner winding of the PU relay, wnich operates. With the PU relay op=-
erated, and the R~l relay non-operated, a circuit is closed froa ground on cam D,
through the make contact of the CO relay, break contact of the B-1 relay, cam ¥, make
contacts of the PU relay to battery through the B~1 magnet, advancing the switch to
position 11. As the test switch leaves position 10, the holding circuits for the
PU~1, or PU~2 relays, and tne PU relay are oven, releasing the relays. In position
11 of the B-1 switch, the 3-1 relay is placed under control of the 149 interrupter.
When the contacts of the interrupter make, 2 circuit is closed from ground on can X,

. throvgh the contacts of the interrupter, upper contacts of can J, to battery through
the winding of the R-1 relay, which operatess The operation of the Rl relay cioses
a circuit froa ground on caa D, through the make contacts of the CO and R-1 reliay,
break contact of the PU relay to battery through the R-1 :lagnet, advancing the switch
to position 12, With the switch in position 12, the R-1 relay releases, when the
interrupter contacts break, and advances the testing switch to wuosition 13, ina
circuit froa ground on can D, through :mke contact of the CO relay, break contact of
the B-1 relay, contacts of cam F to battery through the R~l magnets The testing
switeh renains in position 13, approxiately 1/2 second until the brushes on the

.7149 interrupter make. During this interval of time, the A resistance (20 ommas) is
~onnected across the tip and ring sides of the test line, through canm M, to give a
soaking current to the supervisory relay under test, in the inconing selector cirecuit.

SUPTRVISORY RELAY TEST

8. Upon the make of the contacts on the 149 interrupter, the R~1 relay re-
-operates and clg9ses a2 circuit from ground through its make contact, contacts 9a can
‘5, break contacts of the PU relay to battery through the R-1 magnet, advarncing the
‘testing switch to position 14. When it leaves position 13, the short around the LO
relay is apen at cam M, allowing the LO relay to operate over the tip and ring sides
of the test line, in series with the testing resistances to battery and ground in
the incoming selector circuit under tests The operation of the LO relay connects
ground through its make contact, and cam C, to battery through the wter winding
of the PU relay, wnich locks through its make contact, to the sane grounde In posi-
. tion 14, of the B~1 switch, the contacts of the 149 interrupter make, operating the
. 8-1 relay, which prevents the moving of the R-1 switen out of position 14, through
the break contact of the B-1 relays During the interval the brusnes on the 149 in-
terrupter make, the 4, B, C, D, E, and F resistances and the 10 relay, are connected
across the tip and ring sides of the test 1ine, to release the supervisory relay in
tne inconing selector eircuit. Upon the break of the interrupter brushes, the B-1
relay releases, connecting ground through its break contact and can F, to vattery
througn the B~1 magnet, advancing the testing switch to position 15¢ In position 15,
of the switceh, the A, B, and C, or the 4, B, C and D resistances, depending upon the
lengtl: of subscriber’s 100p the supervisory relay is adjusted to operate over, are
; . counected across the tip and ring sides of the test circuit through the contacts of
the 149 inturrupter and the LO relay, cam Je Whes the contacts of the 149 inter-
rupter alternately mane and break, the supervisory relay in the inconming selector
, circuit under test, is alternately overated and released until the required nunber
of pulses are sent back to satisfy the routine test circuit (not shown).

DISCONNEGTION

e ﬂhen.the routine test circuit is satisfied, disconnection takes place,
gpening the tip and ring sides of the test cireuit in the inconing selector circvit,

v d fron i : i Seattle, WA




(7 Tages) DPage D
Issue 1 ~ B-502262.
October 29, 1921.

asing the LO relay, The release of the 1O relay opens the circuit of the PU

TeLe 2 :
relay, which releasess The release of the PU relay closes 2 circuit of the PU re~
3 T 3

lay, which releasess The release of the PU relay closes a circuit from ground i
on cam D, through the make contact of the CO relay, break contact of the R-1 re%aYo
cam ¥, break contact of the PU relay, to battery through the R-1 magnef-_adYaﬂ01“€
the switch to position 16, the A cam carrying it to position 18. Tne switch re-
mains in position 18 until the release of the final selector circuite #hen tne-
final selector circuit releases, the 5 terminal of the test circuit opens and the
CO relay releases, closing a circuit from battery through a resistance, break con=
act of the CO relay, cam P, to the S terminal, holding tnis circuit busy to other
hunting finals until restored to normal. The release of the CO relay also closes
a circuit from ground on cam D to the break contact of the relay, to battery
through the winding of the MR register, which operates and records the number of
tests made with this circuite The operation of the MR register closes a circuit
from ground through its make contact, cam D or R-2 to battery tarough the B-2 mag=
net, advencing the switch to position 1 provided it has not already advanced t0
position 1. With the B=2 switch in position 1, the same ground is connected
through the lower contacts of cam D on B-2, cam B or B-1 to battery through the
i magnet advancing the test switch to position 1 In position 1 of H-1, the

VR register releases, restoring the circuit to norma2l.

iCe In case of premature disconnection due to fault either in the incoming g
circuit under test or the test circuit itself, the test line circuit awaifs in the
pesition in which the trouble occurred until the release of the finale From this
jole

int the eircuit is restored to normal as described 2bovee.
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CIRCUIT HEQUIRENENTS

THE READJUST 3EGUIREMENTS JHOWN BELOY ASE FOR MAINTENANCE USZ QNLY

B282
(1.0)

E572
{5-1)

B72C
(ou}
Inner
g
(1500
ohms)

Cater
.idé .

(1500
chms)

Be6e
(PU-1 &
PU-2)

E1328
(co)
Wdgss in
series

Inner
.’7&}. -:: -

160

ohms

OPZRLTE NON=~OPERATE BRELEASE
Special requirements to insure fast speratione ~
Readje «0033 amp,. Rezdje «0CCS8 cmpe
Test +0035 amp. Test «0007 ampe

:\'1' C.c. s .0655 amp.

Speciazl requirements to insure AeCe control

Readjo «012 Spe Reddao .GO? amp.
Test 013 ampe. Test «0066 ampe

'.:J.C.C‘ "021 amp.

Test requirement of outer winding is proportional to ¥est requirement
of inner windinge

Readje 018 ampe Readjs «Cll 2mpe
Test «C19 amp. Test «010 ampe

'.:'].C.C. .020 amp‘

Test 0321 'dmpv
'!V‘-C.C' .028 amp.

aeaaj. 0021 L;mp. : & Readj. .004 amp-
Test «023 zmpe » Test «0038 zmpe

‘JeCeCa «025 &lpe

NOTS:~ hen necessary to readjust this relay adjust straight outside
sprinz of meke break combiaation to give a least 20 grams contact
pressure against the beat spring.

Pest requirement of inner winding is proportional to test requirement
of windings in seriess

Raadjo <018 alipe Rea&j. 0012 aMpe
Test o033 amp, Test o011 ampe

WeCoCa o048 cmpse

Pest «068 ampe
W CeCq. o134 E’-mp.
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STRCUIT RELU IREMENTS

THE READJUST REQUIREMENTS SHOWN BELOY ABZ FOR YAINTENANCE USE ONLY

et et

OPZERATE NON~OPERATS RELZASE

special requirenents to insure A Cy operation,

Arszture air gap = ainimun 023 inche

Contact follow - ninimun +003 inche

Test in series with 1 M«Fe condenser and 7300 oha resistance at exchange
ringing voltages

NI

SHE'De~~CHI=CWPe. AFPROVED ~ CoJooLUYTER, GeiieLs
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