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WETFOD OF OPERATION
: : . PEST CIRCUIT
Fipal smitiple Test Lives, for tosting sncoming selector cireuits having Four
Party Semi Selectoy ieC. Ringing =~ 93~120 vol%s - automatic Routine Sslechor

Test Frame « Power Division Mechanicsl Switching.

EVELOPMENT .

1. PUBPOSE OF CITSUIT

-~ This circuit is used for testing machine switching incoming selector
circuits These incoming circuits are eaquipped with four party semi=selec=
tive ringing featuré and have 24 volts talking batterys
2« WORKING LINITS i
; ‘,_,Tms- circuit is’ 'us.ed only when the ,v‘q;_l.tage 0f the exchange battery is
. 24 to 25 volts for 24 volt battery and 485 to 50 volts for 48 volt bauterye

OPERA TTON

' 3. PRINGIRAL FUNCTIONS -~ '

The principal functions of this circuit are as follows:

3el . Po ‘test the risging relays in the incoming selector cireuit fom
(a) premture tripping, (b) proper tripping and (¢} nor=trippinge

3.2 To give the supervisory relay in the circuit wnder test a soaking
evrrent, and then a’ releasing current, after which the relay continues
to be operated and released alternately until discommection takes place.

4» CONNECTING CIRCUINS
These test lineés are assigned 'sPe_cjial nunbers and are cross connected
to-the final multiple dbut are noi. connected to either line finders. Test '
calls ave made by either a routine ¢esting circuit or the menual testing
circuit at the erigina ting eud, which selects a trunk for test and stop
only when troubls is found or a 't'\us-y 'ts'unlr, is eacountsreds

LETA ITFD DESCRIPTION

5e Wh.en the test number desigmated by the Telephone Company, is sent

either by an automatic test circuit, or by a machine switching B operator,
who sets up the number on the keytoard as a regular call, an incoming

ke 1 | L - -

e ST — . p—. -

..!'



(6 Pages) Page #2.
Issve 2. = BT=-5014554
June 21, 13923. (*)

selector seizes 2 final selector, which in tura hunts for the first igle
test linee When this circuii is seized by the final selector, battery
over the S lead uperotes ihe (G} velay which logkr to battery on the &
-lead when tha- test switch (Rel) adwsacos %o Position 2« The (CO) relay
operated, at this time performs .0 userul function. Wrken the incoming
Selector cirenit under test has advanced to its ringing position, the (R}
relay operztes on the first period of ringing currensg supplied by a two .
ring interrupter. The operation of the (R) relay closes a zirsuvit from
ground through to battery through the winding of the [Rel) relay, which ,
operated. The operation of the (R=1) relsy closes civeuit A} from groond -
through the PU interrupter brush 1 (not showm) (PU~1) lamp, cam (), the
{(B=1) relay Sremted, can E, the (PU«)) ang FU-2) relays, to battery
throvga the winding of the (PU=2) relay, and (3) frem growng through the
P -interrupter brush 2 (not shown), PU=2 Jamp, cam H, the (P=1) relay, op=
erates the (PU-2) aiig (PU~1) relays nomml to battery through the winding
of the (PU~l) relay. When the ringing current operating the (R) relay is - -
being receiveg through ringing brush set 1 from the ircoming eirzuit,
(PUSPY) r- w2y operates, and lcecks through its Mmake coatact to. ground on cam
D»- When the ringing current is being supplied to.the test circuit. through

on cam D« The operation of either the (PU-1) o (Pl=2) relays, opens the
operating circuviti to the othei relay, preventing its operaiions The op=. .
eration of either the (PU-1) or (PU~2) relays closes s circuit from ground
cam B, to battery through the R~1 mgnet, advancing the switch to POSi=
tion 2. Should cither ses o< interrupter brushes connect ground through -
the mzke or brealk contact of the (PU=1) réelay before ringing enrrent is
disconnected and with the Bl switch in position 2, the (PU} relay operates
on its inner winding and locks on its outer winding to ground on cam C,
‘Preventing further epsration of the test circuit until discommection takes
Places With thé switeh in position 2, ringing current ‘is-disconnected from
the test circuit ‘in the interval botween tho first and second rings, re=
leasing the (R} reloy, which in tumn releases the (E=1) relays - The release
of the (B-1) .relay closes s circuit from ground on cam D, through the (CO)
Telay operated the (R-1) relay noxmel, cem ¥, the.(PU} relay norml %o
Tattery through the R-1 Tegnety advancing the switeh to p.3ition 3. When
the next interval of two ring ringing current is applicd to the test Cire
ouit, the (R) relay reopsrates, in turn Operating the (R=1) relay: The ope
eration of the (R-1) relay cormects ground throvgh cam D, the (CO) and

(R=1) relays operateg cam E, the (PU) relay normral, to-rattery through the
Re2 magnet, advancing the switch to pesition 4. In position 4, either the
PU intsrrupter “rush set 1y or brush set 2 suprlies gr. .nd through cams I
and H respectively, ang coniacts of the {PU..1) relay, to tattery through
the (PU) relay, ope;-at:!ng"the'relaya ' The operation of -the (FU) relay, ..
closes a eircuit from ground on cam D, thirovgh the (CO) relay operated the B
(B=1) relay normal, which released during the interval between rings, cam F,. .
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; he BR-1 magnet, advancing the
ii*ch to r‘ossnuun ’5-" As ths s’v:i‘.-?”i‘i':'lﬁ' V"‘ vosition 4, the (PU) relay rew
,.L"abf\s.. : ‘ L %) 2

DREM TURE_TRIPPING TRST

6p- . ~With the R=l swifch in posz,lm B, @ circuit 1s clcqou from either 'Z"T'E"
Ang-lnterrapter brush set L, or brusu set 2 +hmu:rrx either the meke 0r break
contact: depending vpon.the position of the (PU-2) rolay, contacts of .cam 0:3
MeFa comcencer, {l‘.! velay: vo generator grovnd o dani N, qpomtinrr the (R}
xrelay-on the. firsyiringing perlol ¢f the two ring current. Jinging current
~ig-also being subpllied From the inconﬁm' wdsy teft’ bu.. th’s cnr::mo ver{orms
-no ugefnl furictions in the test circuit. The (‘1) relay opera\yed. 1n tum
pperates tie, (B~1)' relay, which closes a circuit.from ground on am Dy
farough-the (GO} ang” {R-1) relays operated, cem E (Re1), cam B.on R-2, %9
~battery through:the B-2"magnel, advancing the timing syitzh frim nosi tion 1
:.the. A eam carrylng it to position 9. AS the Reg switch is. advanclmg through
posihon 2-to: 7-3,4, the T and R sides of the tes‘i; line are clcse@ through
»cdr E-on Be2, cam L. on Re1, D, €, and'B resistam'es for 1/;3 second, testing
. for prematurs Sripping of the ringing relay in. the ir. co{mrg selector. cir-

» cultiudder tests At ‘the end of the first: ringing pbri"d, the (R) ang ,(R-1)
relays velease; closihg a4 circuii from ground on’ cam Dy t’arough the . (CO)

- .. velay, operated the (E~1) relay normal, cams’ F ..—.na, G, cém B on B2, to ..

tattery through the R-2 maenes, ¢ rw*«ncing the swi oh %0 positi:m 10= .With the

v Rel Switeh in pesition 5, snd the R~2 switch-in posztlon 10, tha (R} and. (B~}
relays. reoperate on o saeo:d eriod of rin wging currentf sl03ing a ¢lrcult from
- ground througa $he operc.ied rel-w cul B oa Be?, cam’CG end” B»,.,.fo.vhe R=2 mag=
net, adveneing: the sw:nch uu+ ‘of posihcn r')n tna -’\ cc,r‘ e Tvying, ‘l“ 0 poc"w
tion 4.80' FEPTK :

Te As the Ruz .av-iwn is mv*na tn'*ou: pe [\ B Sk ‘,r- Mmsf-:, the, r*nmng
rehys in the Irzcoming selectur aireely aider tsit, ade again vestcd Loy
premature tripring, Ly cominecting the By U aud D, reszistances serass the tiv
and ring sides of the test line thr¥ough cam3a L and Eo When {he (R, relay pee
leases at the onl ¢f the ¥scond ringlog peridd the (B-1 1} relay releases,. ard
‘eloses.a cirenit from ground threugh esma ¥ =-u1 G o R-1, cam C on Ra?, which
is in positilon 18:. t¢ watiecwy thy o‘w"" the Rl tigmnt, adwineing the .smitch

. to position 18. . The BeZ Nir(h 19 advansed 0 pmu;o; "1 fecm grov.mdg ‘P-’)
relay normal, cam F and G in 'r.;o-“:,i(.‘w n, 60 vatvery through cami Bo Wien the
(R). relay operates om “¥e (i3 nn"jca 0 §ué aexs ringieg jntsrwl, the (B-1)
relay operates, chd ‘cicses a ci::em, Ehzough car & on Del, cam B on Re2, to
battery through ihe B«2 ragnet, advancing the timirg switch out of pssition 1,
the A cam carrying it to positviom 9¢ 45 the B2 switch is pessing throuch

« position 2 to 7 1/4 on ite secomd revolution, the premature tripging of the
ringing. relays is ¢zsted a thixd:time~ Ju the silent pP"‘iOd vetveen ‘the two
rings, the (R} relay relezssc, inm Surn raleasing vhe 'R-1) relay, vinich con=
nects ground thrcugh cems I asd G, cam G, to halbery thrcugh the Dwd magnete
advancing the timing switch o pesition J.o. With the R=g switch in position 10,
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the same ground tkrouvgh cam ¢ on Res advances the R=1 switch to positicn
7 In position 7 of B=l, the (R} relay is comnected across the T and R
sides of the test circuit awalting the second interval of ring cureute

'IRIPPING TEST

8.

If the ringing relays in the incoming selector circuit under test have
not tripped prematurely, and the (R) relay operates on the sscond ringing
interval, in tumn operating the (R-1) relay, which closes a circuit frem
ground through cam E, the (PU) relay rormsl to battery through the R=l mage
net, advancing the switch %o pesition 8. However, should the ringing re=
lays in the incoming selector. circuit trip premturely, the (R) relay does

not operate, and the test circuit is held up until cleared from the originat-

ing ends ‘In position 8 of B=1ly the silent interval between %we rings occurs,
releasing the R relay, which in turn releases the (R-1) relaye The releass

- of the (R=1) relay closes ground through cam F, to battery through the Re-l
- magnet, advancing the Sequence switch to position 9« In position 9 of Rel,

‘the (R) relay is connected in.a circuit from generator ground on ecam N, winge

-~ ing of the (R) relay, cam O, contact of the (PU=2). relay to either brush set

~advances the testing switch to position 10»

9%

1, or brush set 2, .0f the ringing interrupter, operating the '(R) relays  The
(R) relay rocperates the (R=1) relay, which comnects ground through cam E to
cam G ‘on Re2, advancing the R=2 switch ovt of position 10 of its second-

revolutions The R-2 switch is carried to position 18, by means of the A cam,

and as it passes through position 11 to 16=3/4 the ringing relays in the

test selector circuit are tested for timing tripping, by commecting the (B)
resistance and the 530 ohm portion of the C resistance across theé T and R

side of the test line. During the silent period, after the second t7o ring
interval, the (R) and (B~1) relays release which advences the (E=2) switch
to position 1, in a circuit through cams F and G, and. cam'B on E-2. With :
the R=2 switch in position 1, the same ground through the (Fel) relay nore
ml cams F and G on Rel, cam C on R=2, to battery through the Rel magnet,

With the switch in position 10, the R relay is again comnected across
the tip and ring sides of the test line, awaiting the next internal of ring=
ing currente If the ringing relays in the selecior ¢ircuit under test have
not tripped, tre R and Bl relays operate on the first pericd of ringing

‘current, dnd the Hel relay locks through cam J, and the CC relay operated

to ground on cam D, preventing further operation of the testing cirouit
until disconnection takes pPlaces If the ringing relays in the incoming
circuits are tripped, ringing current is mnot supplied to the test circuit,
and the R and B~1 relays consequently 4o not operate. During the ringing
interval, with the testing switch in position 10, ground is’ supplied either

~through pick up interrupter brush set 1, or brush set 2, cam I or cam H,

mke or break contact of the PUs1 relay, depending upon whether the PU“'z
or FU=1 relay is operated, to battery through the immer winding of the“PU
relay, which operates. iith tre PU relay operatel, and the R-1 relay non=
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operated, a circuit is closed from ground on cam D, through the CO relay,
operated, the R=1' relay mormal, cam F, the PU relay operated to hattery
through the R-1 magnet, advancing the switch to position 1lle is the test
switch leaves position 10, the holding circuits for the PU~1l, or PU-2 re-
lays, and the PU relay are onen, reieasing the relaye In position 11 of
the R~l switch, the R-1 relay is placsd under control of the 149 (interrup-
tere. When the contacts of the interruptér make, a circuit is closed from
. ground ‘on gam K, through the interrupter, cam J, to tattery through the. -
8l wmdmg of tre R-l relay, which operatede Tteé operation of the E-1 relay
", ¢loses'a circuit from ‘ground on cam D, through the CO and R~l relays:oper-
a.ted, ‘the PU relay norml-to tattery through the R=«l magnet advancing the
switch’ to poSmtion 12 \»Iith the switch to position 12, the B+l relay re=
leases when ‘the interrupter:contacts break, and advances the testing switch
. %0 position 1.5, in a circuit from ground on cam Dy through the CC relay
‘operates the R-l'relay normal cam F to battery through the R-1 magnet, the
. testing switch rermins in position 13, approximately 1/2 second until the
_brushes on the 149 mterrupter makee During the tip and ring siges of the
. test line, through cam M, to give a soaking current to the- supe*visory raee
lay under teSt 1n the incoming selector circmt- : ,

SUPERVTSORY RELAY TEST

10, . When the contacts of the 149 intern.pter mke the E-1 relay reoperates,

and ¢ioses a circmit from ground ‘cam E, the PU relay normal, to battery .
_ through the R~1 rm.guet advancing the testing suitch to position 14 \!hen
it ‘leaves position 13, the short around the winding of the 10 relay is
open at cam il, allowing the 10 relay to operate over -the tip and ring side
of the test line, in series with the testing resistances, and the CS relay
in the incoming, tc battery and ground in the incoming selector circuit
under teste The operation of the 1O relay commects ground through cam O,
to battery through the outer winding of the PU relay, which locks through
its make contact to the same grounde In position 14 of the R=l svitch,
the contacts of the 149 = interrupter mke, operating the E=l relay, which
prevents the moving of the R=l1 switch out of position 14, through the
break contact of the E-l relaye During the interval that the brush of the
149 interrupter makes the B, C, D, F G, and H resistances and the winding
of the I0 relay, are connected across the tip and ring side of the test
line to release the supervisory relay in the incoming selector circuite
Upon the break of the interrupter brushes, the R-1 relay releases, conmecte
ing ground through its break contact and cam ¥, to tattery through the R-1
ragnet, advancing the testing switch to position 15« In position 15 of
the switch, the B and C, or the B, C and 120 ohm portion of the D resis=
tance, depending upon the length of subscriter®'s loop over which the

. Supervisory relay is adjusted to operate are connected across the tip and

" ring sides of the test circuit tr.rough the contacts of the 144G interrypter
cam J, and tre winding of the IO relaye As tre contacts of the 149....
interrupter alternately make and 'reak the supervisory relay in the inw=.
coming selector circuit under test, is altermately operated and released

-'»m:,ﬁ
/', MR = e : e ——
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until the required number of pulses is sent tack to Sa.tISfy the routine

test circuit. (not shov'q).

!QISCO CT ON

1l. -

: u’ran the . rou'rine tegt circuit is satisfied . (iscomiection takes place,
opening the tip and ring sides o< the test circult in the incoming selec-
tor cirouit, releasing the. I0 rsiay. When the final selector circuit re-
leases *he S ferminnl of the test circmit, the 'CO relay releases, closing

-a cirenit from battsry through the "A" resistance, the CO reloy normal,

cam P, to the S teminal, holding this circuit busy to other hunting finals
until restored to normal. The release of ‘the CO relay al&o closes a cir-
cuit from ground on cam D to batéery through the winding cof the MR register,

. -which operates and records the number of zest made with this circuit, The
.operation of the MR regisier closea a circult from ground: cam D on R=3.

to battery through the Re2 magnet, advencing the switch to normle” With

e the R=2 switch in position 1, the same ground is dormected through cam D

12.

ENG.

- ..or BE=2, cam B on R=l to baitery throuvzh the R=l ragnei advancing the test

switch to position le In position 1 of B=l, the V& register relwmases,
restoring the circui¢ to nc.male

In case of prerature discomnection due to fau,t in eifher tbe mco*ning
circuit itself, the test line circuit awaits in the position in which the
4rouble occurred until the rolease of the © temmiral by the fimale From

. this point the c¢ircuit is restored .40 rormal as described abovée

TeMaWe  CHK'D BY JiIe -  APPEOVED HeLe.NOYNESa

ToeZm 23 : ‘ 2 GATAEN Y : A FRe SR e
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(L0}

EL726
(2U)
Inner
\’Jdg.
(1500
ohms)
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{1500
ohma)

E1730
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series
aiding

Inner
Vidg,
(100 ohms)

E1734
(ET -2
and FU=2)
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JHE READTIST REQUIREMENTS SHOWN BELOW ARE FOR MAINTENANGE USE ONLY.

OPFRATE NON-OPFRA

e

Special requirements to insure fast releases
Readje 0023 amn,
Teot L0045 zup,
WOC.CQ 00‘355 a'ﬂap.

Test regquirement of outer winding is proportional to

of inner wingd ing,
Reedje «019 amp,
Te st <020 amp,
WeCoCo 4021 avPe

Read j.» o012 amp..
Test <011 amp,

Test +»023 ame
.'l.J.C.c. ‘028 amp.
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P

2 #60

Issuc 1 « BT=50)455.
, December 139, Li%21,

L}

174

'

BELZASD

Read j. 0008 ampe
Test 40007 aupe

test requir:zment

Test requ remant of inner wind ing is proportional to test reéqxrement

of windlings in series,

Reod j. o018 arrDe Read,j. 012 anpe
Test UGS amp,. Test L011 amp,
We COCQ «048 ampe

Test ,088 anmp,
1eCeCo 0134 a!r.-p.

Read jo «020 anmpe
Test ,022 anmp,
WeColCo #4024 anup ¢

Read j« .003 amp,
Test 0028 amp,

NOTE: To prevent chattering, the "make-before~break" spring combination
of ihis relay chall be so ad justed that the spricg, which normally makes

on the back contact, will give the greatest pos
against the back contact.

sibie contact pressure

NN —
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CIRCUIT REQUIREMENTS .
THE READJUST REQUIREMENTS SHOWN BELQY ARE FOR MAINTENANCE USE ONLY.
OPERATE _NON-OPERATE - BELEASE
E1765 special requirements to insure 4.C, control.
(R=1) Read jo .012 amp. Readj. <0075 amp.
Test <013 amp. Test 0071 ampe
WeCeCe 021 amp.
J6 Special requirements to insure A.C. operation
(R2)
MECH/NICAL RECUIRFEMENTS
{a) Air gap shall be ,023" minimum. .
(b) Contact follow shall be ,003" minioum. -
(¢) Armature tension shall be 5 grams miniaum
ELECTRICAL BEQUIREENTS
Test by connecting a Open circuit - v
series non-inductive
resistance of 7300 ohms
between the ringing bus
bar and the I1.)i4Fe cOne-
denser and J6 relay in
series.
5C Test 20 volts Test 18.5.volts
Measage &
Register
ENGo == TV L=BH, : CHK 'DowmeCHYj=Cl/P, APPROVED = Co Le SLUYTER, Go Mo Le -
12/29/21,
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