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* MEZHOD OF-QPERATION..
o ' EST CIRCUIT . '
Final- Mu1t1ple Test Llnes, for Test1ng Incoming: Selector CerultS Havmb Four
Party: Semi—Selector A.C. Ringing - 95-110 Volts = Automat1c Rout1ne Selector
Test Prame - Pcwer Div1510n Mechanlcal SW1tch1ng

DﬂVELOPMLVT

1, PURPQSE Or CI’%CUI’J!

“ phis circiit is used for test1ng machlne switehing | 1ncom1n5 selecto;
¢ircuit. These 1ncom1ng circuits are equipped with four party semi-
;seiect1ve r1n01nr fe¢ture and have 24 volts talk1na hattery.

2 UHFQQQL LIMI“
“This’ c1rcu1t ‘is used only when the voltage of the exonance battery
is ZA to 25 volts for 2‘1 volt battery and 48.5 to S0 volts for 48 volt
_battery." o S
OPERAE;QEI A _ _
3. _gz{ INCIPAL FUNCTIONS
The pr1nc1pal funct1ons of this circu;t are as follcws-

a:i'f'f:_Lo test the ringing relays in theé incoming selector cireuit for
- (a) premature tripping, (b) proper trzppiao and (e )»non-tr1poin

3.2 ;'>7 To. ~1ve the superv1sory ‘relay in the c1rcu1t under test & so&klng
;. current, and then 2 releasing current, after which the relgy ‘contin.
. ues to be operated and released alternately until d1sconneotion takes
; place. ‘ . .

4. -__mmcmm GIRCUITS .

“These test lines are asslgned sp801al numbers and are cross connected
‘%o the final multiple but are.not comnected to .either line f1nders. Test
'calls.are made by either a routine testing clrcult or the manual tes ting
‘eircuit at the, originating end, which selects a.trunk for test and stop
only when trouble 'is found or a busy trunk is eneountered

ETAILED DE§GRIPEIQN

5. When the test number designated by the Telephone Company, .is sent.

either by an automatic test circuit, or by & machine ‘switching B OperatOr

~who ‘sets up the nupiber on the k,eyboa.rd as a regular call, an incoming
"seléctor seizes a final 'selector, ‘which in tu*n hunts for the first idle

"~ tést line. When t&:s circult is seized by the final selector, battery
over the'S lead operates the (CO0) relay which locks to battery on the §
lead when the test! switeh (R-1) sdvances to posjtion 2. The (CO} relay
operated,- at this time performs no useful function. . When the incoming
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..selector circuit under test has advanced 1o its ringing position, the

(R) relay operates on the first period of ringing current supplled by a
two ring interrupter. The operation of the [R) relay closes = circuit

- from ground through to battery through the winding of the (R<1) relay,

which operates. The operation of the (R-1) relay closes circuit (A)
from ground through the IU interrupter brush 1 (not shewn) (FU-1) lamp,
cam (I), the (R-1l) relay operated, cam E, the (PU-1) and (FU-2) relavs,
to battery throuzh the winding of the (PU-2) relay, and (B) from ground
through the PU interrapter brush 2 (not showm), FU-Z2 lamp, cain H, the
(R-1) relay, operates the {FU~2) and (PU-1 ),;elays normal to battery
through 'the winding of the {PU-1) relay, ¥hen the ringing current oper-
ating the (R) relay is being received through rinzing brush set 1 from
the incoming circuit, (FU-1) relay operates, ané locks through its make

.contact to ground on cam D, When the rinzing current is being supplied
.to the tést circuit through:rinzing brush set 2, the (FU-1) relay oper-

ates and locks through to ground on cam D, The operation of either the
(FU-1) or (PU-2) relays, opens the operating circuit to the .other relay,
preventing its operation. The operation of either the (FU-1) or (FJ-2)
relays closes & circuit from ground cam B, to battery through the R-1
magnet, advancing the switch to position 2. Should either set of inter-
rupter brushes cormect ground through the make or break contact of the
(PG-1} relay before ringing current is disconnected and with the R~1
switch in position 2,the (PU). relay operates om its irmer winding and
locks on its outer winding to ground on cam C, nreventing further oper-
ation of the test circuit until disconnection tazkes place, With the
switeh in position 2, ringing current is discommected from the test
cireuit in the interval between the first and second rings, releasing

‘the (R) relay, which in turn releases the (R-1) relay. The release of

the (E~1) relay closes & circuit from ground on cam D, through the (CO)

‘rolay operated the (R~1) relay normal, cam F, the .(FU)} relay normal to

battery through the B-1 magnet, advancing the switch to position 3.
When the next interval of two ring ringing current is apnlied to the
test circuit, the (R) relay reoperates, in turn operating the (R-1) re-
lay. The operation of the (R-1) relay comnects ground through cam D,
the (CO}) and (R-1} relays operated cam E, the (PU) relay normal, to
battery through the R-2 magnet, &dvancing the switch to POSltlon 4. In
position 4, either the U interrupter brush set 1, or brush set 2
supplies ground through cams I and H respectlvely, and contacts of

the (PU-1) relay, to bdattery through the (FU) relay, operating the relay.
The operation of the (FU) relay, closes a circuit from ground on cam D,
through the {CO) relay operated the (R-1) relay normal, vh1ch released
during the interval between rings, cam F, the (FPU) relay operated to
battery through the E-1 magnet, advanc1ng the switch to position 5. As

‘the switch leaves position A, the [FU) relay releases,

PRE._M TURE TRIPPING TEST

. Be

With the R-1 switch in p051t10n 5, a circuit is closed from either
ringing interrupter brush set 1, or brush set 2, through either the make

..or break contact depending upon the position of the (M-2) relay, con-

tacts of cam 0.3 M.F. condenser, {R) relay to generator ground on cam N,
operating the (B} relay on the first ringing peériod of the two ring cur-
rent. Ringing current is also being supplied from the incoming under
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test but this current performs no useful functionms in the test circuit.
The (R) relay operated, in turn operates the (R-1) relay, which closes a
circuit from ground on cam D, through the (CO) and (R-1)} reléys operated,
" cam B (R=1)J, cam B on R=2, to battery through the R-2 magnet, advanc ing
7the timing switch from p051t1on 1 the A can carrymb it to p031txon 9.
'As the 'R-2 switch is advan01n9 through position 2 to 7-3/4, the T and R
sides of the test line are closed througn cam E on B-2, cam L on R-1
' D, €, and B resistances for 1/2 second, testing for premature trxpplng
‘4?of the rznsinﬁ relay in the ingcming selector circuit under test. At the
' ‘end of ‘the first ringing period, the (R) and (R-1) relays .release, closing
"a eircait fron ground on ‘cam D, throuﬁh the {CO) relay, operated the
" {B-1) relay normel, cams F and G, cam B.on R-2, to battery through the
" R-2 magnéet, advancing the switeéh to position 10., With the R-1 switch
ih position 5, and the R-2 switch in pos ition’ lO the (R) and (3-1} re-
lays reoperaté on a second perlod of ringing’ current closing a circuit
‘from mround tnroush “the operated rela" cam L' on 3-1, cam G and R~2 to
the R—Z magnet advanclng tne s‘;tch out of poo1t10n 10, the A cam carry-
g it to p031t10n 18. "

Te = As the R-2 switch is mo"1ng throu % n051t10n 11 to’ 16~3/4 the ring-
“ ing releys in the incomang selector c1rcn1t under teﬂt are azain tested
for premature tripping, by connectzn@ the B, C and . D, resxstancea aCcross
the tip and »ing sides of the test line throusn cams L and E. When the
(R} relay releasos =t the end of the sécond ringing period the (R-1) re-
lay releases, and closes a circuit from ground through cams F and G on .
R-1, cam C on R-2, which is in poszt1on 18, to battery through the R-1
‘magnet, advancmb the switch to p051t10n 18. Thé R-2 switch is advanced
to position 1 from ground \R-l) ‘relay normwl cam F 'and G in position 6,
to battery through cam B. Vhen the (R) relay operates on the first ner1od
-of the next rlnging 1nterval the’ (R-1) ‘relsy operates, and closes a cir-
" cuit through tam E on er,’cam B on R-2, to battery through the R-2 mag-
met, advancing the timing switeh out of posit1on 1, ‘the A cam carrying
it to position 9, As the R-2 SW1tch is passing throu gh position 2 to
-7 1/4 on- its second revolut1on, the premature tripping of the ringing re-
“lays is ‘tested d third time. In the silent period betWween the two rings,
the ' (RY veldy releases {n turn releasing the (R— ) relay, which connects
: gfound: through cams P and u, cam .z, to bdttery through the R-2 magnet
’advahcino the timing SWJtcn to position 10. With the R-2 switch in posi-
tion 10, the same’ round throuSh cain G on RB-2 advences the R-1l switch
‘to position7. In p051t10n 7 of -1, the, (R) relﬂy is connected across
“4hé T and R sides’ of the test circu1t awa1tinp the second 1nterval of
ring current. o

RV

a

A e T e e e R,

8o If the rznsing relays in the 1ncom1ng selector C1rca1t under test have
i not tripped prematurely, and the (R} relay’ operates on the ‘second ring1ng
interval, in turn’ operatinb the’ (R—l) reéldy, whick closes & ‘circuit from
‘ground through cam E, the (PU)’relay normal’ to battery through the R-1
‘magnet, ‘advancing the switch to ‘position 8.° However should the ringing
relays in the incoming selector’ circuit’ trip p"ematur ly, the (R) relay
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does not operate, and‘the test circuit is held up until cleared from the

Toriginatin end, In position 8 of R-1, the silent interval betwgen two
. rings ‘occur, releasing the R relay, which in turn releases the (B~1) relay.

The release of the (R-1) relay cleses ground through cam F, to battery
through the R-1 magnet, advancing the seguence switch to pOQ1t10n 9+ In
position 9 of R-1, the (R) relay is.comnected in a circuit from generator
zround on cam N, ‘winding of the (R} relay, cam O, contact of.the (PU-2)

- ‘rekay to elther brush set 1, or brush set .2, of the-ringing interrupter,

pe;atl the (R) relay. ”he {R) relay reoperates the (R-1) relay, which
gonnects bround through cam E to. cam G on R-2, advancing the R-2 switch
out of pos1t1on 10 of its second revolution.. The B-2 switch is carried
to position 18, by means of ‘the & cam, and as it passes tirough position

11 to 16-3/4 the ringing relays in the test selector circuit are tested
for timing tripping, by connecting the (B) resistance and the 530 ohm
" portion of the C resistance across the 7 and R side of the test line, Dur-

ing the silent period, after the second two ring interval, the (R) and
(R~1) relays release which advances the (R-2) switch to position 1, in a
circuit through cams F and G and cam B -on R-2. - With the R-2 switch in
position 1, the same ground throufh the (R-1)} relay normal cams F and G
on R-1, cam C on R-2, to battery throuah the R-1 magnet, advances the

“testing SW1tch to 9051t10n 10,

With the switch in p051t10n 10 ‘the R relay is 2gain connected across

_the tip and ring sides of the test line, awaiting the next interval of

ringing current. If the ringing relays in the selector circuit under
test have not tripped, the R and R-1 relays operate on the first period
of ringing current, and the R-1 relay locks through cam J, and the CO
relay operated to ground on cam D, preventing further operation of the

- testing circuit until disconnection takes place. If the ringing relays

in the incoming circuits are tripped, ringing current is not' supplied
to the test circuit, and the R and R-1 relays_consequently do not oper-

- ate. During the ringing 1nterval, with the testing switch in position

10, ground is supplied either througn piek-up, interrupter brush set 1,

.or brush set 2, cam I or cam H, make or break contact: of. the FU-1- relay,

depending upon whether the PU-Z or FU-1 relay. is: operated, to battery
through the immer winding of the. FU relay, which operates. With the

PU relay operated, and the R-1 relay non-operated, a circuit is closed
from ground on cam D, through the €O ‘relay, operated, the R-1 relay mor-
mal, cam ¥, the ¥ relay operated to battery through the R-1 magnet, ad-
vanc1ng the switch to position 1l. 4s the test switch leaves position
10, the holding circuits for the PU-1l, or FPU-2 relays, and the. FU relay
are open, releasing the relay., In position 11 of the R-1 switch, the
R-1 relay is placed under control of the 149 interrupter. When the con-
tacts of the interrupter make, & circuit is closed from ground on cam X,
through the interrupter, cam J to battery through the winding of the
R-1 relay, which operates.. The operation of: the R-1 relay closes a cir-
cuit from ground on cam D, through the CO and R-1 relays: operated, the

© FJ relay normal to battery through the R-1l magnet advancing the switch

to position 12, With the switch in position 12, the B-1 relay releases
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when the interrupter contascts break, and advances the testing switch

to position 13, in a circuit from ground on cam D, through the CO relay.
operates the R-1 relay normal cum “ to battory throuoh.uhe "R-1 magmet,
the testing switch remains in position 13, approximately 1/2 séecond un-
til the brushes on the 149 interrupter make.' Durirg the tip ahd ring
sides of the test line, throuzh cam M, to give 2 scaking current to .
the. superv1sory relay under test 1n the 1ncom1n5 selector circuit.

SUUERVISOFY RDLAY TEST

1007

“Whenv ve‘contacts of tne 129 1nt°rrupter malze the R—l T'ela,‘,r re— .
0perat°s, and closes a circuit. Yrom ground cam E, the FU rclay normal -
to hattery tiarough the R-1 maznet, advancing the testing switch to 00«1-

_tion 14.. When it leaves p051t10n 13, the short around the winding of

the LO relay is open at cam M, aIIOWIHb the L0 relay to operate over the’

' tlp and ring side ~of the tést line, in series with the testing resist-

ances,.and the CS relay in the 1ncom1ng, to battery ard ground in the
incoming selector circuit under ‘test, The operation of the 10 relay
connects ground through cam 0, to battery through the outer winding of
the FU relay, which locks tnrou sh its make contact to the same ground,

In position 14 of the R-1 switch, the contacts of the 149 - interrupter
make, operating the R-1 relay, which prevents the moving of the R-1
switch out of position 14, through the break contact of the R-1 relay.
During the interval that the brush of the 149 interrupter mekes the B,

Cc, D, F, G, and B resistances and the winding of the LO relay, are con-
nected across the tip and ring side of the test line to release the
supervisory relay in the incoming selector circuit. Upon the break of
the interrupter brushes, the R-1 relay rsleases, connecting ground
through its brezak contact and cam F, to battery through the R-1 magnet,
advan01nb the testing switch to p031t10n 15. In position 15 of the
switch, the B and C, or the B, € and 120 ohm portion of the D resistance,
depending upon the length of subscriber's loop over which the supervisory
relay is adjusted to operate are connected across the tip and ring sides
of the test circuit through the contacts of the 149 interrupter.cam J,
and the winding of the LO relay. As the contacts of the 149 interrupter
alternately make and break the supervisory relay in the incoming selector
circuit under test, is alternately operated and released until the re-
quired number of pulses is sent back to satisfy the routine test circuit
(not shown)

DISCQNNECTION

11,

When the routine test circuit is satisfied disconnection takes place,
opening the tip and ring sides of the test circuit in the incoming se-
lector circuit, releasing the LO relay. When the final selector circuit
releases the 5 terminal of the test circuit, tire CO relay releases,
closing a eircuit from battery through the "A" resistance, the CO relay
normal, cam P, to the £ terminal, holding this circuit busy to other
hunting finals until restored to normal. The release of the CO relay
2180 closes a circuit from ground on cam D to battery through the wind-
ing of the MR register, which operates and records the number of test
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made with this circuit. The operation of the MR rezister closes a cir-
cuit from ground cam D on R-3.to battery through the R-2- magnet, advanc-
ing the switch to normal. With the R-2 switch.in position 1, the. same

 ground is comnected through cam D or R-2, cam B on.R-1.to battery $harough
. the B-1 magnet advancing the. test switch to position 1, In pos1t10n 1
of ?—1 the MR register releases, restorlng ‘the circuit to normal

12, In case of premature d1sconnect10n due to fault in either the inoom-
ing circuit itself, the test line circuit awaits in the position in which
the trouble oceurred until the release of the S terminal by the final.
From this point the circuit is restored to nommal as described above.

ENG. I.M.W. CHX'D. J.I. *© . . . -APP'D H.L,mmowms
6-8-24, S S B.R.C.
MH
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