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METFOD OF OPERATION
= Dy : | QESY CIRCUIT .
Final winitiple Test Liwee, for testing *wCWni“g selector cirenits hoving
Party Semi Selector 4eC. Ringing - 9: -”O volis - automatic Pnu,J e Sslec
Test Frame = Pow—n’ DlV" ion lvxec} snical Swilching.

QE:E. ,OPMF«*\T'F

Comprsrs:

1- PUBPO%B OF uI*“U*

: Thls clrcult is used for testing macn‘ne svltchlng 1neom1nb selector
circuits These incoming circuits are egnipped with four party serm.—»selec-s
tive rmgmg feature and have 24 volts talking batterye

e

2e WOPKING LINHTS

This circu1t is  used only v'hen the voltage of the exchange battery is
. 24 to 25 volfs for 24 volt battery and_ 4865 to 50 volts for 48 volt bavterye

r

OPERA TTON

' B EBIMCTEA,T, RUNCTIONS R o &8 o cnatgn Beud SRy
The pr1nc1pa1 functlons of thls circuit ave as follows:

301 : Do test the risging relaJs in the incomirg selector cirecuit for
(a) prerm.ture trlrpl-,c,, (b} lproper_urlppmg and (2} nonwtripyinga

332 To- gi‘ve the suncrvi'sj-ry relay in the cn'cm‘c under vest’. a secaking
-eprrent, and then a’ releasing current, afier which the relay coniinues
to be opcrated a.‘.bd *eleaeed aJtequJ'y until discormection takes places

4 CON,TECTING CIRCULTS

These test linés are assigned SPCCJ_Q]. nuﬁbere a.l’vd are cross connected
to-the final multiple buv asre 1ot cormected to either line finderse Test-
calls ave made by either a routine Yesiing circuit or the menual testing
circuit at the criginating eud, whic h eelect a trunk for teat and stop
on.y when trouble 1s fomnd or a ‘bus 1::1' is en r*cw-tered.

.'t!

IETAILFD DESCRIPTION R e R

» .
b 5e Whe—n the test numbor Jesiecmated by the Telephone Company, is sent
o either by an autoratic %est circuit, or by a machine switching B operator,

who sets up the number on the keyboard as a regular call, an incoming
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selector seizes a final selector, which in turn hunts for the first idle
test linee When this circuit 1‘* 'seized oy the final selector, battery
over the § lead operotes the (GL} *olié whick logckr %o battery on the S

- lead when tha test switch (Relj advsncos %0 :an.ion 2« The (CO) rslay
operated, at this %ime perf'omo 7.0 1oc1u" funct¢ion. When the incoming
selector cironit uader test has advenced to i%s ringing position, uhe ,(_}3)
relay opersztes on the first period of ringing current suyplied dy-a two
ring interrupter. The operation of the (R) relay closes a cirsuit from
ground through to batiery through the winding of the {(E=l) relay, which
operated. The operation of the (B-1) relsy closes cireuit i3} from ground -
through the PU inta rruptar brush 1 (not shown) (PU-l) lamp, cam (I), the
{B-1) relay opemated, cam E, ths (PU=l) and FU-2]) releys, to batte‘y
throvga the winding of the (PU=2) relay, and (3) from ground through ~the'
PV -interrupter brush 2 (not shown), PU=2 Jamp, cam ¥, the (P=1) relay, op-
erates the (PU-2) aiid (PU~1) relays nomml to battery through the winding
of the (PU=-1) relay. When the ringing current operating the (R) rglay is *-
being received through ringing brush set 1 from the incoming eirscuit,
(PU~3) r-.ay operates, and lccks through its make coatact to. ground en cam
Ds - When- the -ringing currer\t is being supplied to.the test circuit through

.- ringing brush set 2, the {PU=1) ‘Yelay operates and locks through to ground
on cam Ds The operation of either the (PU-1) or (PU=2) relays, opens the
operating circvit to the other relay, preventing its operation. - The op=~. .~
eration of either the {PU-=1) or (PU-2) relays closes s circuit from ground
cam B, t0 battery through the R~1 msgnet, advancing the switch to posi=
tion 2, Should either sei 02 interrupter brushes connect ground through -
the make or break contact of the (*’Uwi) relay before ringing current is
disconnected and with the R-1 switch in. pesition 24 the (PU} relay operates
on its immer winding and locks on ite outer winding to ground on cam C,
‘preventing further cpﬁration of the test circult until disconnection takes
places  With thé switch in po.ﬂtmn 2, ringing cur*'e*zt is-disconnected from
the test circult in the interval between the first and second rings, re=
leasing the (R} relay, which in tuin releases the (-u'u.) relaye - The release
of the (H-1) .relay closes a circuit from ground on cam D, through the (CO)
relay operated the (R-1) relay normal, cem ¥, the. .(PU] relay normal %o

_ hattery through the R-1 megnet, advancing t’qe switch to wo3ition 3. Vhen
the next interval of two ring ringing current is applied to the test cire
cuit, the (R) relay reoperates, in turn operating the (R~1} relay: The op~
eration of the (R-1) relay cozmects gyound throvgh cam D, the (CO) and
{R«1) relays operated cam E, the (PU} relay normal, to-v?:at_tery through the
Re2 magnet, udvancmg the switch to position 4« In position 4, either: the
PU interrupter “rush set 1, or brush set 2 supplies gr. .nd through cams I
and H respectively, and ccncacts of the {PU-1] relay, to tattery through
the (PU) relay, operating the relays. The opéeration of the (FU) relay, .-
closes a eircuit from ground on cam D, throvgh the (CO) relay operated the :
(B=1) relay normal, which released during the interval be’tween rings, cam .Fy.

=
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DREMA TURE_TRIPPING TRST
s circuit 'is‘,r;ic’séd_ from either Tings=
;'i};’l'g."33‘:"‘(91‘1"'«1"{‘«?:6"‘ brush set L, o7 brusy set 2, thirough either the meke of 'break
gontact depending upmu«ﬁhe'poéist*dh of " the (FU=2) relay, contacis of .cam 0.3
- MeEa cameenzer, {B} velay vo geheralod grbvhd ow dant W, Op““&' ting the (R
xalay-on the. Tirsvezinging periol ¢f the i nng urr'sr{a a2 n?" r eu rrent
~iga ,Lso being supplled From the Juncondng mq ¥ teft bui thls fur'"cm .performs
~no ugseful furiztions in the test circuise Lhe (R: Tel2y on e*‘mede m tum
_pperates. the (B-1) relay, which' closes a circuit.from g omd on can Dy
 farongh-the (CO): ang’ (R1 ) re‘ays ‘operated, cem B (Rel}, zam B om B2, £9
battery throvgh:the B=2'magned, advancing the ‘ti mmg' switah ""*pm ‘positi cn 1
s.4he. A <Cam caiy y:mg 1t to position 9. AS the Rag W.Ltuh is. .advancing m:owgn
positmn 2. %0 7=374, the T and R sides of whe test line are clcue@ threugh
soncarm Boon Re2, cam L.on R«1, D, C, and'B resistam'es for 1/2 secon-i; *“stmf-’
for premature fripping of the ringing relay in uhe 1rcom1rg selector. cire
cuttruwdder tests At the end of the first rinpihg ‘period, the (R) ang (R-1}
relays release; closihg 4 circuit fro*n grovnd on’ cam Dr t’quugh the CQ)
relay, operated the (E~1) ¥elay normal, camd F &g G, cam B on Be2,. t0 ..
tattery throuzh +he R-2 wasnes, ._(W*znr'-na‘; the switch %0 -oosltion 10= ,With the
i Rel-Switeh in position ,‘.,nd the Re2 switch-in pos 1t;on 10, the (R} and. (R-1!
yelsys. reoperate on o snnmd period of rl‘z;:*i-xg vrrem; "’103121*" & circuxt _Eromn
- ground through the operc teu relay culm B fm Bl c3m "G and” Pwm "'o uhu B2 mags
net, advaneing: the Swmhh wu® ot p")ol ticn 13. tne A _czz:‘ c_.'r“w,mg "i., 0 posle
tion &85' i 1 BE

6o - With the Rl swifch im positicn 5, o

Vo Ao the i.u.? swigeh 18 roving +h'~o-"1gl~’ ; i .""}.6?@3;"4‘ “¥he, pidging
) relays in the Inccming selector aircols aider teit, ade again tested for
’ premature trivping, by comnecting the B f\; aud D, resicitances ggross the tip
and ring sides of the ftest 13 ine ’Lh‘(’mﬂh camd L zud Bo When the (R} relay pe=
leases ot the onl ¢f the I%co sricd the {R-1) relay 3 elea,ses, and
“closes.a eircult from erﬁl &nrcv, and G on ’L-l,, cam O on- R«?. which
is in position 18: ¢ m.? ey thyougs 1%e f-: ‘ ng the swiich
t0 posifion 18e . The Be-f swiueh i s eround, (B=1)
relay normal, cam F and .“Sr in wosit 10m "5 v5 vat ».E;.t'% e Be lmeu the

P E
(R). relay operatos om “¥e {izst nmzcd 67 §ué aexh 3ing g nu.\,zm!., he (Bel)
cough cam @ oon ‘“aer", @am B on R=2, to

relay operates, ahd ¢ L( §e8 a eirenil )
battery. through ihe B« ragnet, :ﬁvmzw! e "ci‘zm**rc switch out of pogition 1,
the 4 cam carrying it o position 9e¢ 45 the B-2 switch is pessing through
:position 2 to 7. l/ﬂ o ite secomd revoiution, ﬂm rremature qurpmg__of the
ringing relays 5“ tested o third: time~ Tu %he silent %*105 vetveeid the two
rings, the (R} relay relezsst, in Surh ralessiug the 'ﬁ % xelay, wmcn cone=
¢ nects ground thrcugh cems I and G, cam G, to hadbery thrcugh the P02 magnet.,
advancing the timing switch to position iCe With the R=g s*mtch in position 10,
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the same ground through cam C on R-2 advances the R=1 switch to positicn
7 In position 7 of R=l, the (R) relay is commected across the T and &
sides of the test circuit awaiting the second interval of ring curents

‘TRIPPING TEST -

8e - If the ringing relays in the incoming selector circuit under test have
not tripped prematurely, and the (R) relay operates on the second ringing
interval, in tuin operating the (B=1) relay, which closes a cirecuit frou
ground through cam E, the (PU) relay normal to battery through the R=l rmagw
net, advancing the switch to position 8. Hewever, should the ringing re=
lays in the incoming selector circuit trip prematurely, the (R) relay does
not operate, and the test cirecuit is held up until c¢leared from the origin,t-
ing end. ‘In position 8 of R=1, the silent interval between %wc rings occurs,
réeleasing 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 Rel
magnet, advancing the sequence switch to position 9. In position 9 of Bnl.
‘the (R) relay.is connected in-a circuit from generator ground on canaN, wind=
. ing of the (R) relay, cam O, contact of the (PU=2). relay to either brush set
1, or brush set 2, .0f the ringing 1ntervupter,'ope*ating ‘the - (E) relay- The
(P) relay reoperates- the (B=1) relay, which comnects ground through cam E @0
cam G on R«2, ajdvancing the R=2 switch ovt of p051t10n 10 of its second
revolutions The R-2 switch is carried to position 18, by means of the A cam,
‘and as it passés through position 11 to 16=53/4 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 thé T and R
side of the test line. During the sileéent 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 R-2. With
the R=2 switch in position 1, the same ground through the (E=l)} relay nors’
ml cams F and G on R~l, cam C on R=2, to battery. through the E=1 magnet,
.advances the testlng switch to position 10

9 With the switch in position 10, the R relay is again connected across
i the tip and ring sides of the test line, awaltlnp the next internal of- ring=
ing currente If the ringing relays in the seleclor gireuit under test have
- not tripped, tre R and Bl relays operate on the first peried of ringing
current, ind the E«1 relay locks through cam J, and the CU relay operated
to ground on cam D, preventing further operation of the testing circuit
until disconnection takes placees If the ringing relays in the 1ncom1ng
circuits are tripped, ringing current is not supplied to the test c1rcu1t,
and the R.and -1 relays conseguently do not operates Durlng ‘the ringing
interval, with the testing switch in position 10, ground is sypplied either
~through pick up interrupter bdrush set 1, or brush set 2, cam I or cam H,
mke or break contact of the PUs1l relay, depending upon whether the PU=2
or PU=1 relay is operated, to battery through the inner winding of the“PU
relay, which operates. iith tre PU relay operated, and the R-l 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 Wormal, cam F, the PU relay operated to battery
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 open, reieasing the relaye In position 11 of
the B~1 switch, the R-1 relay is placsd under control of the 149 interrup-

.. tere. xlhen the contacts of the interruptér mke, a circuit is closed from
", ground on gam K, through the interrupter, cam J, to tattery through the. -
~ winding of the R=l relay, which operateds ‘The. Operation of the B~1 relay
. ¢loses’'a circult from ‘ground -on cail D, through the CO and E~1 relays . oper=
- ‘ated; the PU _relay normsl- to rattery through the R-l magnet advancing the
" switch to ")OS"thn 126 Witln the svitch to position 12, the R+~l relay re-
. leases when the interrupter:contacts break, and advances the testing switch

' t0 position 13, in a circuit from ground on cam D, through the CC relay
‘operates the B-l relay normal cam F to tattery through the R-l magnet, the

. ‘tegting switch remains in position 13, approximately 1/2 second until the

. .brushes on the 149 intarrupter makee During the. tip and ring siges. of the
. test lme, through cam M, to give a soaking currént to the- supe*visory ros
‘ lay Lmder tefst in the incoming selector c1rcu1to , ?

SUPERVISORY REIAY TEQ"IL

10. . When the contacts of the 149 1ntermptor mke the E-1 relay reopemteg,
and cioses g ciremit from ground ‘cam E, the PU .relay normal, to battery .

. through the R~1 ma.gnet. admncing the testing svitch to position 14s \’hen
it ‘Yeaves position 13, the short around the winding of the I0 relay is
open at cam i, allowing the 1O relay to operate over -the tip'and ring side
of the test line, in series with the testing resistances, and the CS5 relay
in the incoming, to battery and ground in the incoming selector circuit
under teste The operation of the 1O relay comects 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 B=1l switch,
the contacts of the 149 - interrupter make, operating the E=1 relay, which
prevents the moving of the R=1 switch out of position 14, through the
break contact of the L-l relaye During the interval that the brush of the
149 interrupter makes the B, C, D, ¥ G, and H resistances and the winding
of the 10 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 B-1 relay releases, commecte
ing ground through its hreak contact and cam ¥, to tattery through the E=1
magnet, 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 resise
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 Sldes of the test circuit through the contacts of the 144G interrypter
cam ¥, and ‘the winding of the IO relays As the contacts of the 149 .
interrupter alternately make and lreak the supervisory relay in the inw
coming selector circuit under test, is alternately operated and released

,....-/ P @ oy NS
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until the required number of pulses 1s sent Tack to gatlofy the routine
i test circuit (not sno,m). :

T)IbCOI\mTC"‘I OTI

'11}3 voe s Whe a,he roufin tegt circuil is satisfied. chomm"twon tal'ea place,
; : opening the tip and ring sides o the test cirguit in the incoming selec-

tor giroult, releasing vhe I0 raiaye. VWhen the final selector circult re-
leases the S serminnl of the test circuit, the CO relay releases, closing
-a cirenit from battsyy through the "A" resistance, the CU relay ‘normal,
‘cam P, to the S terminal, holding this cincuit busy to other hunting finals
~until restored to normals The velease of the CO relay al&o closes a cir-
cuit from groumd on cam D to bateery through the winding cf the MR register,
. -which operates and records the number of test made with this circuits The
. operztion of the MR regis%er closes a .circult from ground: cam D on R=3.
to battery through the Re2 magnet, advencing the switch to normle” With
the R=2 switch in position 1, the ssme ground is dormected through cam D
. .01 R=Z, cam B on B=l to baitery through the R=l magnet advancing the test
switch to position.le In position 1 -of Bel, the VB register relwases,
restoring the circui¢ to nec.mle

i2. In case of premature disconnection due to :,UJu in either the incoming

.- eircult itself, the test line circuit aw uts in tne position in which: the
trouble occurred until the ralease of the © termlra; by the finale From
.'thls pomt the clrc uit is res«o;ed t.o rorm.‘ as’ aeocrw‘bed abova.

ENGe - TolMoV/e sid pidi CHK'D ‘BY Ji I-A-‘  APPFOVED HeLe.NOYNESa

T 23 R 20 ' 8 ez - LR ) el I

T o,
i P
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5= CIRCUIT REQUIREMENTS
IHE READJIST REQUIREMENTS SHOWN BELOW ARE FOR MAINTENANCE USE ONLY.

s

OPERATE NON-OPFRATE RELEASE
B263 Special reguirements to insure fast releases
{LO) Readje o023 amme Read j» «0008 ampe ‘;
. Teat s0GEY zipe ‘ Test 0007 aupe }
WeCoCe #0055 anp. |
i
EL726 Test reguirement of outer winding is proportional to test requir:ment *
(U} of inner wind ing. : l
Inner Resdjs 019 aup, Read jo +012 amps i
Wage Test <020 amp, Test <011 amp. |
(1500 WaCeCo o021 atiPe : |
ohms)
outer Test o023 amp. '
Wiz, WeleCs +028 amp,
{1500 : / l
ohma) ‘
,El’f’@() Test requ remont of inner winding is proportional to test reéuirement
{CO) of windings in series. 3
Wdge il je »0L8 ditDe Readjo «012 anmhoe
series Teast <033 amp. Test o011 amp, 4 i
aiding WoCaCe 4048 amp, |
) Inner Test .088 amp.
des eCoCo o134 anmp .
(100 ohms}
F1734 Read jo .020 amp. Read js +003 ampe
(FG=~1 Test 022 amp. Test 0028 amp,.

and FU=2} VeCoCe +024 aup,

-n"

; NOTE: To prevent chattering, the "make-before-break'" spring combination.
& of this relay shall be so0 adjusted that the spricg, vhich normally makes
R’ on the back contact, will give the greatest possibie contact pressure
; against the back contacts

R ¥
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GIRCULT REQUIREMENTS
ZHE READJUST REQUIREMENTS SHOWN BELOW ARE FOR MAINTENANCE USE ONLY.
OPERATE NON+OPERATE - RELEASE
E1765 Special requirements to insure 4.C, control,
{(R=1) Read jo .012 amp. Readjs 0075 amp.,
Test 013 amp, Test 0071 ampe
WeCeCo o021 ampe
«2’6 ) Special requirements to insure A.C. operation
RT
MECHANICAL REQUIRFUENTS
{a) Air gap shall be ,0Z3" minimum, .
(b} Contact follow shall be 003" minioum,
(¢) Armature tension shall be 5 grams minimum
ELECTRICAL REQUIREMENTS
Test by connecting a Open circuit -
geries non-inductive :
resistance of 7300 ohms
between the ringing bus
bar and the I.M.F. cone
denser and J6 relay in .
series,
5¢ Test 20 volts Test 18.5.volts
Measage
Register e
]
X'
ENG+ =~ TWL=BHe : CHK "D = CHVi=CWPs LPPROVED = Go Le SLUYTER, Go e Le -
12/29/21,

- . —

| = -
¥ =
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