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METHCOD QF OPERATION
TEST CIRCUIT \
Final Multiple Test Line, for Testing Incoming dSelector Circuits - Having Four
Party sSemi=sSelective A.C. Ringing =~ 95 to 110 Volts = Automatic Routine Selector
Test Frame =~ Power Driven Machine dSwitching Systems.

GZNZRAL _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 battery. This circuit is used to test tne 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 wnich the reiay
is gperated and released alternately until disconnection takes places

Z. These test lines are assinged special numbers and are cross connected to the
final multiple, but not connected t5 either line switches, or line finders. Test
czlls are made by either a routine testing circuit, or a manual testing circuit at
the originating end, which selects automatically a trunk for test.

DZTAILED DESCRIPTION

3. when tne test number designated by the telephone company is sent either by
an automatic test circuit fron the originating office, an incoaing selector seizes
a final selector, wnich in turn hunts for the first idle test lines When this cire
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 S lead, when the test switch
R~1, advances t9o position 2. The CO rclay operatved performs m uscful function at
tnis timee \When thc inconing selector circuit under test has advanced t0 its riug~
irg position, the R relay operates on tne first period of ringing current supplied
by 2z two ring interrupters The operatisn of the R relay closes a circuit from
ground tarsugh its make contact, to battery through the winding of the R-1 relay,
Jaleh opurates, The cperation of the R-1 relay closes circuits (a) from ground
through toe PU interrupter brush # (not shown) PU-1 lamp, contacts of cam I, make
¢unvacts of the BR-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
tarouch the PU interrupter brush #, (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 1ocks through its make contact 40 ground on cam D, When the ringing
current is connected to the test circuit thrsugh ringing brush set #, the PU-1
reiay operates and locks through its make contact to ground on cam Ds The operation
of either the PU-1 or PU~2 relays, ovens the operating circuit to the other relay,

preventing its subsequent operation. The operation of either the PU-1 or PU-Z re~
izys cicses a2 eircuit froa ground through its make contact, cam B, to battsry througn
$as -1 ragaet, advancing the switch to position 2. sShould either set of interrupter
prusie s cornect ground through the make or break coantact of tpe PU~1 relay before

the 2~1 swibeh is moved out of position 3, the PU relay operates on its inner wind-
irg and 1ocks 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 places With the
szitch in 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 R-1 relaye The release of the B~1 relay closes a circuit from
ground on can D, through the make contact of the CO relay, break contact of the Bel
relay, lower contacts of cam ¥, break contzct of the PU relay to battery through the
R-1 magnet, advancing the switch to position 3. dhen the next interval of two ring
ringing current is connected to the test circuit, the B relay re-operates, in turn
operating the B-1 relay. The operation 9f the R-1 relay connects ground tnrough
cam D, make contacts of the CO and R-1 relays, contacts of cam Z, break contact of
the PU relay, to battery through the R-2 magnet, advancing the switch to pLosition 4.
In position 4, either the PU interrupter brush set #1, or brush set # connects
ground through cams I and H respectively, and contacts of the PU-1 relay, to battery
through the PU relay, operating the relay. 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 through the R-1 magnet, advancing the
switch to position 5. As the switch leaves position 4, the PU relay releasess

PREMA TURE_TRIPPING TEST

4, Witn the R-1 switch in position 5, a circuit is closed from either ringing
interru_tor vrusn set f, or brush set #2, depenaing upon the position of the PU-2
relay, contacts of cam Q, 1 M.F. condenser, R relay to generator ground on cam N,
osperating the R relay on the first ringing period of the two ring currente Ringinz
current is also being supplied from the incouing under test, but this current per-
forms no useful function in the test circuity The R relay operated, in turn operates
the B-1 relay, which closes a2 circuit fron ground on cam D, through the make contacts
of the CO and B-1 relays, inner contacts of caa = (B-1), caa B on B=2, t5 battery
through the A-2 magnet, advancing the timing switch from position 1 tne 4 caa carry~
ing it to position 9. A4s the R-2 switch is advancing through position 2 to 7=3/4,
the T and R sides of the test circuit are closed through ca: B on B-2, can L, on
R-1, 2, D, C, B and & resistances for 1/2 seoond, testing for premature tripping
of the ringing relays in the incouing selector circuit under test. At the end of
the first ringing period, tne R and 8-1 relays release, closing a circuit froa
ground on cam D, through the make contact of the CO relay, break contact 5f the BR-1
relay, cams F and G in position 5, upper inner contact of cam B on 3=Z, 10 battery
tnrough the B-2 magnet, advancing the switch to position 10. With the R~1 ssitch
in position 5, and the B~2 switeh in position 10, the B and R~1 relays re-operate
on a second perisd of ringing current closing a circuit fron ground on can D and
make contact of the CO relay, make contzct of R-1 relay cam E, cam B on B~2, to bat- °
tery through the R-2 magnet, advancing the switch out of position 10, the A can
carrying it to position 18.

5¢ As the R~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 3-1 relay releases, and closes 2 circuit from ground .
throvet -its break contact, caas F and upper outer contact of G on B-1, cam C on B~2,
which is in position 18, to battery through the R-1 magnet, advancing the switch to
position be hen the R relay releases a2 circuit is also closed through its break
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contact, caas ¥ and G on Re1l, can B on R-2, to battery through the B-2 ~agnet, ad-
‘ vancing the timing switch to position is On the next ringing interval the R and Rel
reizys again operate and move the R=2 switch sut of pogition 1 tarsugh cam B advance
ing the switcn to position 9, As the R-2 switch is passing through positions 2 to
7-1/4 on its second revolution, the premature tripping 9i the ringing relays is
tasted a third time. In the silent perind between the two rings, the R relay re-
_leases, in turn releasing the R-1 relay, which connects ground througn its brezk cone
act, cans F and G, can B, to battery through the R-2 megnet, advancing the timing
switcir to position 10, With the R=2 switch in position 10, the same ground tnrsugh
can C on B-2, advances the R-1 switch to position 7, 1In position 7 of R-1, the B
. relav is connected acrsss the T and R sides of the test circuit aweiting the second
interval of ringing current. :

TRIP:- ING TEST

6« If the ringing relays in tne inconing selector circuit under test nave not
trirped prematurely, and the B relay operates on the second ringing interval, in
turn operating the R-1 relay, which closes a circuit from ground tarcugn its make
contact, viper cuter contact of cam I, break contact of the PU relay to battery
torougn tne B-1 magnet, advancing tne switen to position 8, Eowever, snsuld the
ringing relays in tne incoming selector circuit trip prematurely, the R reiay ases
not overate, and the test circuit is hela u until cleared fron the originating end.
In position 8 of R-1, the silent interval between the two rings ana or€ ring periods
occurs, releasing the R relay, whicn in tuen releases the R-1 relay. The release
of tne 8~1 relay closes ground tnrough its break contact, and inner aontacts of can
F. to battery throvugn the R-1 zagnet, advancing the sequence switcn to position 9.
In position 2 of B-1, the & relay is connected in a circuit from generator ground %91
ca N, wincing of the ] reiay, can 0, contact of the PU-2 relay to either brusn set
# or orush set #2, 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 can B
to caia B on R-2, advaacing the R-2 switch out of position 10 of its second revolu=
tione The R=2 switcn is carried to position 18, by means of the A cau, apd as it
rasses through positions 11 to 16-5/4, the ringing relays in the selector circuit
sre tested for tiaely tripping, by connecting the 4 and B resistances across the T
and R side of the test 1line. During the silent period, after the second two ring

. interval, the R and R-1 relays release which advances the E~2 switch to position 1
in a circuit througa the lower inner contacts of cams F and G, and ca:n B on B=2.
Wit the R-2 svitch in position 1, the same ground through the break contact of the
G~1 relay, cans F and G on R=1, can C on R-2, to battery tarcusgn the R-1 magnet,
advances the testing switch to . position 10.

7. vitn the switch in position 10, the R relay is again connected across thne
tio and ring sides of the test lines If the ringing relays in the selector circuit
' under test nave not tripped, the R and B~1 relays operate on the Iirst period of
’ rinziag curreut, and the 3-1 relay locks tnrough can J, and its own make coatacts,
meke contzct of the CO reiay to sround on can D, preveating furtner operation of the
testing circuit until disconnection takes places If the ringing reiays in the in-
coning circuit are tripped, ringing curreant is not supplied to the test circuit, and
the B and R-1 relays consequently d9 not gperate. During the ringing ianterval, with
the testing switch in position 10, ground is supplied wither tnrough pick vy intere
ropter brush set i, or brush set & cam I or cam H, make or break contact of the
PU~1 relay, depending ugon whether tne PU~-I or PU-1 relay is operated, to battery
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‘ tnrough the inner winding of the PU relay, wnich aperates. With the PU relay op=
erzted, and the R~1 relay non-operated, a circuit 1s closed from ground on can D,
through the make contact of the CO relay, break contact of the B-1 relay, can ¥, 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, tne holding circuits for the
PU~1, or PU~2 relays, and tne PU relay are ouven, releasing the relays. In position
11 of the B-1 switch, the 3-1 relay is placed under control of the 149 interrupter.
iinen tne contacts of the interrupter make, a circuit is closed fron ground on can X,

‘ through tne contacts of the interrupter, upper contacts of can J, to battery through
the winding of the -1 relay, which operates. The operation of the B~1 relay closes
a circuit froa ground on can D, through the make contacts of the CO and R-1 relay,
break contact of the PU relay to battery through the R-1 nagnet, advancing the switch
to position 12, ith the switch in position 12, the R-1 relay releases, when the
interrupter coatacts break, and advances the testing switch to wuosition 13, ina
circuit froa ground on can D, tarougnh :ake contact of the CO relay, break countact of
the B-1 relay, contacts of cam F to battery through the R-1 magnete The testing
switen remains in position 13, approximately 1/2 second until the brushes on the

1149 interrupter make. During this interval of time, the A resistance (20 omas) is
~onnected across the tip and ring sides of the test line, through can M, to give a
soaking current to the supervisory relay under test, in the inconing selector circuit.

SUPZRVISORY RELAY TEST

8. Upon the make of the contacts on the 149 interrupter, the R-1 relay re-
operates and clgses a circuit from ground through its make contact, contacts 2a can
‘5, break contacts of the PU relay to battery through the R-1 magnet, advarciug the
testing switch to position 14. ihnen it leaves position 13, the snort around the 1O
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
tne incoming selector circuit under tests The operation of the LO relay connects
ground through its make contact, and cam C, to battery tnrough the wter winding
of thne PU relay, wnich locks through its make contact, to the sane ground. In posi~
. tion 14, of the B~1 switch, the contacts of the 149 interrupter make, operating the
' 8-1 relay, which prevents tne moving of the R-1 switch out of position 14, torough
the break contact of the B-1 relay. During the interval the brusnes on the 149 ine
terrvpter ake, the 4, B, C, D, E, and F resistances and the 10 relay, are connected
across the tip and ring sides of the test line, to release the supervisory relay in
tne incouing selector eircuit. Upon the break of the interrupter brushes, the B~1
relay releases, connectiag ground through its break contact and cam ¥, to vattery
througn the B-1 magnet, advancing the testing switch tQ position 15 In position 15,
of the wswitch, the A, B, and C, or the 4, B, C and D resistances, depending upon the
lengt.: of subscriver®s 1osp the supervisory relay is adjusted to operate over, are
. coanected acruss the tip and ring sides of the test circuit through the contacts of
the 149 inturrupter and the LO relay, cam Je Whea the contacts of the 149 inter-
rupter alternately mane and break, the supervisory relay in the incoming selector

- circuit under test, is alternately ouerated and released until the required nunber
of pulses are sent back to satisfy the routine test cirouvit (not shown).
DISCONNECTICON

e ,\lhen.the routine test circuit is satisfied, disconnection takes place,
speaing the tip and ring sides of the test cirguit in the incoaing selector circuit,

_—‘ ) N , —




(7 Tages) Page b
Issue 1 ~ B"-502262.
October 29, 1921.

releasing the LO relay, The release of the JO relay opens the circuit of the Pp
relay, which releasess The release of the PU relay closes 8 circuit of the PU re=~
lay, which releasess The release of the PU relay closes a clrcuit from ground

on cam D, tarougn the make contact of the CO relay, break contact of the R-1 relay,
cam ¥, break contact of the PU relay, to battery through the R-l magnet,.advancing
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 when the
final selector circuit releases, the 5 terminal of the test circuit opers and the
CO relay releases, closing a circuit from battery through a resistance, break con-
tact of the CO relay, cam P, to the S terminal, holding this 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 Tne operation of the MR register closes a circuit
from ground tarough its make contact, cam D or R-2 to battery tnrough the B=2 nag=
net, advancing the switch to position 1 provided it has not already advanced to
position 1.« With the B-2 switch in position 1, the same ground is connected
througn the lower contacts of cam D on R=2, cam B or R-1 to battery through the
8~1 magnet advancing the test switch to position 1. In position 1 of R-1, the

IR register releases, restoring the circuit to normal.

10e In case of premature disconnection due to fault eitner in the incoming
circuit under test or the test circuit itself, the test line circuit awaits in the
pesition in wanich the trouble occurred until the release 9f the finale From this
point the circuit is restored to normal as described aboves




(7 Pages)
Issue 1 ~ BT-502262,
October 23, 1921.

Page .

T S
THE 3EADJUST 3ECUIREMENTS SHOUN BELOY ASE FOR MAINTENANCE USE QNLX
B263 Special requirements to insure fast operation.
(r.0) Readje «0033 amp. Readje «0008 alpe
Test o0035 alliDe Test .0007 allNe
/eCeCq 60835 &MDe
E572 Special requirements to insure A.Ce control
(3-1) Readje <012 SMPe Read je «007 ampe
Test 013 amp. Test 0066 ampe
7eCeCe o021 ampe
720 Test requirement of outer winding is proportional to test requirement
(OU}) of inner windinge
Inner Readje o016 ampe Readje «Cll 2mpe
g Test «C19 amp. Test <010 amps
‘1500 TaCole <020 2MpDe "
ohns)
Cuter Test «021 amp,
JAZe WeCeCe o028 ampe
(1500
ohms)
Beee Read je «021 2mpe Read je «004 ampe
(PU—]. & Test +023 ZMPe Test <0038 2lpe
PU=-2) JaCeCa 025 ampe
NOTZ:= ‘hen neecssary to readjust tuis relay adjust strajght outside
spring of meke break eombinatiosn to give a least 20 grams contact
pressure against the beat _spring. :
E1328 Test requirement of inner winding is proportional to test requirement
(co) of windings in series, -
Wdsse in Read je «018 aMDe 33&&13, «C12 amp.
series Test o033 amp, Test 011 a2mpe
’:liding WeCosCs o048 SMpe
Inner Pest 066 ampe.
Wz deCeCyq o134 2mpe

100
ohms
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3IRCUIT RELU IREMENTS

THE READJUST RECQUIREMENTS SHOWN BELOW ARE FOR MAINTENANCE USE ONLY
OPZRATE NON~QPERAT= RENLZASE

special requirenents to insure AsC,y operations

Armature air gap = ninimun 4023 inche

Contact follow - =inimun +003 inche

Test in series with 1 M.F, condenser and 7300 oha resistance at exchange
ringing voltages

SHE'Dy~~ CHi=C WP AFPPROVED =~ ColeSLUYTER, GelieTie




