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This Appendix was prepared from Issue 20 of T~-502492,
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Line Circuit =~ Trip Circuit = Start Circuit = Tire Alarm Circuit = District
Selector Circuit and Line Finder Circ:it = Arranged for Coin Box Lines - fith
or Without lessage Register = Panel Muihine Switching Systeme

Cancel circult reguirerents on page 24 to 38 included.

Cancel Circult require—ents in zppendix 1.
Concel Circuit requir:.nts in appendix &.
Cancel 2ll of appendix Z.
Cancel all of appendix 4.
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Weetern Flcetrie CGompany, Inc., (1 Pagel Poge #1
Enginearing Department Appendisz 4
New York. Issue 1 - BT-FQ2452

METHOD OF OPERATION

PANEL LINE FINDER
Line Circuit = Trip Circuit - Start Circuit -~ Time Alarm Circuit - District
Selector Circuit and Line Finder Circuit = Arrzanged for Coin Box Lines - With or
Vithout Message Register - Full Mechanical Power Driven System.

This appendix was prepared from issue 18 of drawing T-502492.

The Circuit Requirements for the F10 relay shall be changed to pead =&
follows:

After operating on .047 ampe, must remain operated vhen circuit is ocwvened
for 2 minimum period of 0.1 second and release On open circuit within a2 time in-
terval of maximum 0.35 second.

e
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Westorn Electrie Company, Inc., : (1 Page) Page #1.
Bngineer ing Dapt., Append ix 3.
New Yorks. Issue 1 - BT-502492.
' November 1, 1922.

METHOD O OPERATION

PANEL LINZ FINDHER
Line Circuit ~ Trip Circuit - Start Circuit - Time Alarm Circuit - District
Selactor Circuit and Line Finder Circuit - Arranged For Coin Box Lines - With
or Without Message Register - Full Mechanical Power Driven System.

The reguirements for E901 and E1187 relays shall be changed to read
as follows:-

CIRCUIT REOUIRFMENTS

THE READJUST RIQUIRELMENTS SHOWN BELQF ARE PCR MAINTINANCE USS ONLY

QPFRATE NON-OPZRATZ RELEASH
901 Spocial reguirements to meet testing conditions
(L) Armature travel .020"

Contact pressure 20 grams,

Requirements with relay cover off,

Readj, +018 amp, Readje «+0052 amp.
Test <019 amp. . Test +0049 anmp.

Boguirements with relay cover on,
Test .01Y amps Test 0046 anmp.

21187  Special raoguirements to meet testing conditionms.
(co) Armaturs travel .015%
sontact pressure 20 grams,

Wdgse Requiremsnts with relay cover off.

in Readjs .Cll amp. Readje. 0074 amp.
series Test 017 amp. Test 007 ampe
Imer Test .078 amp. Test .039 amp.
(100 ohms)

Wdgs. Requirements with relay cover on.

in Test 017 amp. Test 0066 amp.
series

Imer Test ,078 amp. Test 037 amp.
1.'dgn

(100 ohms)

ENGs ==TPI=M{. CHK'D, --L 38-CWP, APPROVED: JeLe DCOW, Gollelie
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Western Electric Co., Incorporated, (1 Page) Tage #1.
Engineering Departmeat, : Appendix Z.
New York, Issue 1 ~ BT=£E02492,
- July 351, 1922,

METHCD OF OPERATION
FPAVEL TINE FINDER
Line Circuit -~ Trip Circuit -~ Start Circuilt - Time Alarm Circuit - Distriet
%elector and Line Pinder Circuit - Arrawvged for Coin Bex lines —= With or Without
Megsage Register ~ Full Mechanical Power Driven System.

Fage 7, Paragraphs 11.1 and 11.2 shall be added as follows:-

11.1 1If either the &T2 or the STB relay remains operated, due to the
failure of the TR or TR-1 reiagy in the trip circuit to be shunted out and re-
leased, the KF relay cperates as soon as tha interrupter contacts I, IIT and V
close, and locks under control of the STA or SB rolay in the starting circuit.
If it remains locked for two seconds, interrapter comtacts II and IV close from
ground through either the TR or TR-1 relay in the trip circult, (depsrding upon
iyhether the call i1s through the A or B sub-group), releasing the TR or TR-1 ro-
1ay. fhen ground is removed by the ewenirg of tha interrupter contacts II or
IV, the STA er the STB relay releases, releasing the XKF relay and restoring the
circuit to normal. '

11.2 The closure of the interrupter contact VI, which occurs at the
same time contact II ard IV are closed, while the XKF relay 1s operated, operates
the XA relay. The X4 relay opersted, {8) locks under control of a key at the
trouble desk, (b) lights a lemp at the trouble desk individual te the line
finder frame and (¢) crerates an alarm. The operation of the key releases the
KA relay, extinguishing the lamp and silencing the alarm.

] The requirements for the E725 and E1626 relays shall be added as
follows:~

CIRCUIT REQUIRZMENTS

THE READJUST REQUIREMENTS SHOWN BRIOW ARE FOR MAINTENANCE USE ONIY

OFERATE NON-QPEPATE REIRASE
w725 . Readj. 017 amp. Readj. +002 amp,
(E®)- - Test «01Y% amp, Test <001 ampe
Ble26 Readje «010 amp. Readje «001 ampe
(rA) - Test 016 amp. Tost «0008 ampe
THG o =~ W K=BH . GHK? Do ==ASP=(WPs APPROVED = Jo Ls DOW, GaM.T.
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western Blectrie Co., Incorporated, (1 Page) Fage #1.
Engineering Department, Appendix 1.
New York. Issue 1 - BT-502492.
iay 17, 1928.

METHOD OF OPERATICN
! PANEL LINE RINDER
line Circuit =~ Trip Cirzuit - Start Circuit - Time Alarm Circuit - District
Selector Circuit and JTine Finder Circuit - Arranged for Coin Box Tines = With
or Without Message Register = Full Mechanical Power Driven System,

Page 16

Paragrarh 40 shall te changed to read as followsr'
FOSITION 7 10 i0.

40, Should the receiver be replaced on the switchhook while the disgtrict
switeh is in any of fthese rositions, the line finder circuit is restored to
rormal as previously described in paragraph 30. Trurk hunting ard seleection
teyond will take place in the same manner previously deseribed and the advance
of the sender c¢ircuit advances the switch to position i10. After selection
beyond, the calling subscriber controls disconnection. In rosition 10 the
release of the D relay advances the switch to rosition 16« In position 16 ground
on the armature of the SL relay advances the gwitch t¢ rosition 17 and ground
on the break contact of cam D, advanhces the switch to pesition 18, From this
roint on the district selsctor and switch are restored to normal as described.
in paragraph 31,

Fage 23,
Paragrarh 59 shall te changed to read as follows:
BILI-TATE DISTRICT SEIECTOR:

£9. Should the selector travel to the tell tale position during brush
selection, it will stop in position 8, sinece the sender dpes not furnish the
£00 okm ground over the (SC) lead to orerate the (CH) relay. If the district
selector goes to tell tale in group selection, the distriet wili stick in
position 9, since the sender does not furnish the 500 ohm ground to operate
the (CH) relay under this condition. In either rosition the district will be
held with its sender.

UNDER CIRCUIT REQUIREMENTS

The hold requirements for the E461 (A}, should be removed and should
be shown as being associated with the E461 (B). The circuit requirements were
durlicated in the master copy. The second set of requirements should be cancelled.

ENG.~TPI-KX, CHK' Do ~¥CD=~C¥P, APPROVED = Ge L. SIUYTER, GeM.L.
12/16/22.



crn Bleciric Co., Incorsorated, “r+ (38 _Pages) Pagg il
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MEFHOD -OF “OFBRATION' *, -« "7 07 o =% % S8 S

. . PAWEL LINE FINDER - e A

Mlne uerUiu e ”rlp Circuit -~ Start berulu -~ Tine Alzrm Girouit - Dl"‘;lCu‘
.ar)lecuor ulrcal., And Line Finder Circuit = Arranged For Coin Box Llnes -~ With

"'LJ Vithoni lMessage Register =~ IFull Mechanical Power brlven Syutem.

.
K ; c e

.‘JIT" lL'.LlJ D ‘SCI{I? T10Y.

I.' This common panel line finder and dictrict sélector circuit is used for
aneping calls originated by a dial subscriber on & individual nessage rate or
goin box lines in a full mechanical office. It c¢asis tu ‘of ulX “unculonally cou-
'bebted circnits, as £01loWS:=. AN 3 x

.

1.1 The LIIG circuit consists of a line relay (L), cut-off relay, (co), and
message register, onc line circuit for each subscriber's lines When the re-
eiver at a calling station is removed from the switchhook, battery ic gonnected
to the hunting (H) lead of the calling line and the associated apparatus func-
vions and SUarus‘J line finder celector hunting for the battery on the hunting
leada .men ‘the calling line is found, .battery and ground from the line. oircult
iy disconnected from tho tip -and ring of  the line, which awaits the closure.of

trlking battery from the associated sender circuite The trip circuit is also.
releaced, thus permit 1ng.an0uher callto start in’ that half of the groupe

ga &}

1.2 A TRIP ulfGUlu 1u prov1ded for .each bank.group of 20 llne thus making
15 trip circui®s on a panel line finder frame of SOO llh?ﬂ. Each trlvairCuiﬁ
je divided into two units, trip unit A, having access to the first 10 lines in a
bank, and trip unit B, having access to the last 10 lineu in a banke. The trig
cirouit mechanically trips the selector brushes of the particular bapk in whlch
the terainals of its-associated lines appoar and comnhects to a starting circuit.
gach trip .circuit. % 3 equipped with an emergency plug and jack, by means of which
& deiecu1v° trip c1fcu1t may be immediately replaced by an emergency circuite

1.3 The STARTIIG circuit controls the routing of calls to the rcspective:
line finder selectors -and starts an-idle sclector hunting over the line terminals
for the calling linc. It alsoy at the same time, releases a trip relay in the as-
sociated:trin unit, thus perinitting another call to start in any other grouns
T.gre is one starting circuit for each frarme of 300 lines. The circuit consists
of three 200 type distributing selectors, one of which permits the distributing
of this circuit so as to give each line equal preference. The other two distri-
vating celectors distribute the calls uniformly to the respective line finder
sclectorse Each regular starting circuitv is pﬁbVided with means for testing any
lire finder circult and is eeuipped with an emergency plug and jack for 1mmed1 tely
Jéglwuln the regular circuit with an emefgency circuit at any time.

1.4 The leu FIiDER circuit is arrangcd to find the calling subscriber's
line and connect it with the various switching apparatus necessary to complete a
¢alle #ach line finder.circuit is permanently comncctod to a district selector
sivcuit and consists of a power driven selector having 15 sets of contact brushes
Jirod in multiple, once set of brushes associated with each lino bank, At. the -
sumn time the line finder selector €tarts upward hunting for the calling line, the
associated district circuit functions and selects an idle sender. This cireuit
also ideludes a IAKE BUSY jack and a TEST jack. »‘ ' .
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1.5 The DISTRICT SHLBCTOR circuit, which is the other end of the line
finder selector, is provided with a magnet driven selector switch, by means of
which an idle sender is selected and associated with the district until all se=.
dections have becn completed, when the -sender is dischargeds The district cire
guit is selector endad and sclects and. connects to the proper outgoing trunk,
under the conirol of a sender, for the completion of an originating call. 1%
alsQ supplies talking battery to the calling station, connects battery for the
opaeraiion of the message register in the line circuit on a charged call, amd
connegts the tusy tonme to the calling station if required.

- le6 The IINE FIIDER TILBE ALLRII circuit is for the purpoce of giving vise
ual and audible signals to the attondant when an originating call is not cone
nected t0 a line finder 2n a specified time period.

2« A panel line finder frame consists of 15 banks (at times known as
panels) of line terminals, each bank consisting of 20 sets of mmltiple line tor=
minals, making a total capacity of 300 lines. The rmltiple terminals ‘appear on
both sides of the bank and ‘each set consists of four terminals, namely: tip (7T),
ring (R), sleeve { S) and hunting (H)« BEach frame and bank has a capacity of 60
line f{inder selectors, 30 selectors mounted on the front of the frame and the
other 30 selectiors mounted on the rear of the frames This mumber of selectors
-for each 300 lines may be reduced to 40 or 28 selectors. The arrangement orf the

selectors may be accomplished by Spllttlng the line multiple banks of 3 frome in
the following manneri=

. 2+1 Hach 60 selector bank on a frame is splif in the center and arranged
for a cross connecting cable, co that the first or bottom line on one side ol
the split will connec’ *0 and wppear at the last or top line on the other hal.
of the banks Thiu practice s used where 60 line finder selectors are requirow
for each 300 lines.

~ R+¢2 Each 60 selsctor bank on a frame is tplit into three sections of 20

. selectors each, two of thesa soctions to be arranged for crose connecting to:
each other, the other section to be cross connecied to a corresponding bank .
section on anothsy frame. This wractice is uced where 40 selectors are re=

guired for each 300 lincs thus permifting 900 lines to be accommodated on two

frames. :

243 A 56 selector bank split into four SGOtlonu of 15 selectors each.
the first and second sections to be arranged for cress oonnecting to each othep
and the third and four th sections arranged for crosc connesting to each othere
This ;ractice is used where 28 sclectors are required for each 300 lines, thus
nermitting 600 lines to be accommodated on the one frame. -

.. 3e ach group of selectors for cach 300 linmes 1g divided into’ two sub—
groups, “A" and #Bn, The "A1 sub-group of selectors ic on one side of the
transposition split and the "B sub-group ic onm the other side of the transe
position splits. By this moethod, a call origim ting in a group of 20 lines
cguses a selector in the A" or uB" sub-group 0 start hunting, the sub=griap
depending upon the calling line being in the first or last 10 lines of the
groupe Should two c¢alls in the same group originiate at the same time, one
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being in the first 10 lines and the ouher belnﬂ’ 1n the last 10 lines; o se= .
leciors will start, ome selecior in °*1bmf“«0113 way the other in sub=-group- npe,
Should all line finders in a ub—grouo be bu..v ‘a call originating within- the
corresponding 10 lines /111 start a select tor ‘in the adgaoenu sub-grouo. -

4. Vhen both sub=groups of "elx,ctgrs for 300 lincs arec on the same framgc,
t7o TRIP magnets are uscd, one nagnet on the front and the other magnet on the
rear of \be framce Vhen both sub-groups of scloctors are en 'separate fraiics
four TRIP ‘.ugnetu are uued .one on the fI‘Ohu and one on the rear of each 1r:u.1e.

"’:‘.ILLD DISCRIP TIOL

ORIGLIATING L:fi'ré

5a 10126 OJL‘)L\lulun ior a c,s.ll or 1g1n:1u ng in the first 10 lines of a group
ic a3 £pLloass- When the receiver at the calling station is removed from vhe
ot "“-f.ll‘uu.,., the L relay in the line circuit operates over the subscriber!s
100D, i fturn cozméc ting battery to the H terminal of tme line at ‘the finder
mel taple bark and opem ting the BA relay. The BA relay <.:orated, operatec. the
. relay in a circuit from ground on the armature of tns . BA relay break com~
tnet of the X relay, 700 ohm outer winding of the TR relay, bresk contacts of
e Ay S7=A and 50-B relays, to battery on the armatare of the ST~ mognet.
I TR relay operated, (a) operates the TRIP magnets, (b} opens ‘the lock
cerie Cll‘ClJlu wirough the 18 relays in the other bank ﬂ'r'ouns, as hereinal tsr
described, (c¢) locks in 4 circait from ground through its 600 ohm inner winding
anG moke coutact, terminal 1 and brush of the G group dis tributor s_eleCtor, = |
hreak ceoutacts of the G, CA and SB relays to battery through the 18 BH recis-
tunce ia parallel with the winding of the ST=A rclay, which operates.’ Bach

[

tf)

TwIP magnet operates its trip rod, thus tripping the corresponding grovwp bruches

of the associated s¢lectorc on its respective cide of the framee The ST=A relay
operated, {(a) operates the STP~G magnet, which remains operated until the ST=4

relay releages, (b) short circuits the 500 cim winding of the CA relay, pre~
venting it from operating and starting a line finder in sub-group “B" while

c.ll is going through, as described iu paragraph 41 under "ALL 5 JLACTORS Tl: OI\TJ:. '

SUB~GROUP BUSY™, (c¢) operates the X relay over a circuit from battery through

tiie winding of the K relay, moke contact of the TR relay to ground on the arma~

ture of the S0~A relay, (d) closcs & circuit operating the IF relay in the linc
finder eircuite This circuit is traced from ground on the right outer armamre
aad inner maks contact of the ST~A relay, thrcough the break contacts of the

¢4 and C.relays, the A=l bridging brush and termimal of the A selector, over
leed ST, break contact of MB relay in the line finder circuit, break springs of
tiie TEST jack, to battery through the 1000 ohm inncr windinz of the LF relay.
e K relay operated, (o) locks to grdund on the armature of the BA relay

H

t.rough its make contact and the break contact of the O relay (h) opéns the c:1r—-

Ui 6 through the 700 ohn "Jinulufr of the T3 relay, thus vpreventing &nother line
finder seloctor Irom being started by this call, {c¢) closes a circuit from

ground on its make comiact through the 1500 chn winding of the O relay, but the

0 relay doce poi operate at thic time on acccunt of iusurficient current through,
the winding. The IF relay operated, (a) lccks through its make wntact and both

windings in series, to ground on the break contact and armatore of the H relay,
(D) closes a circuit operating the GA relay in the star ting circuit from grouad
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and connects ground to the FP lead, causing the 71, relay to operate and lock
through i*ts inner winding over the tip of the fundamental circuit previously
descrit ‘'« The I relay operated, advances the switch for talking selection.

As tre switchn advances, ground is intermittently connected to the tip side of
tde'fundamental cireuit through the outer contacts of cam B, holding the I re-
lay operated, but successively short elrcuiting and permitting the re-operation
¢f the stepping relay in the sender circuite When sufficient impulses have
been sent back to satisfy the sender, the fundamental circuit is opened, re~
leasing the L relay. The I relay weleased, opens the circuit through the R
magnet, stopping the switch in rosition 11, 12, or 14, depending ugon the class
of call. As the switch leaves position 10, the holding ecircuilt of the CI relay
15 transferred from the secondary to the primary winding. This circuit is
traced from ground through the upper cuter and lower inner contacts of cam B,
make contact of the L relay upper outér and icwer inner contacts of cam V make
contact of the CI-1 relay, inner contacts of cam U make contact of the E relay
to battery through the primary winding of the CI relay. Dhe release of the L
relay opens the holding circuit through the CI relay, roleasing CI and CI-1
relays and disconnecting the sender from the dlstrict circuit.

CALLED PARTY ANSWERS

22, When the receiver at the called station is reroved from the switeh-
hook, with the switch in positionm 11 or 12, reversed battery and ground from
the incoming circuit operates the CS relay. The CS relay operated, closes &
circuit from ground on theo uprer outer contast of cam H, . through the make coh=
tact of the CS relay, outer ccumtacts of cam My, winding of the I relay, to bat=
tery through the III contacht of the 149-J interrupter. When the interrupter
contaet cleses, the I relay orerates and losks to the same ground through its
make contact. When the IV contact of the iaterrupter closes, ground on the
interrupter contact, operatec the CH relisy. Tha CH relsy operated, 16cks through
1ts 600 ohm winding and ‘the outer contscts of cam 0, to ground on 1ts make con-
tact ard armature. ' : :

'23.. The 149-J interrupter is so connzcted in the ciresult that the oper-
ation of the CH relay 1s delayed for at least two seconds after the CS relay
orerates. This is to prevent the false oreration of ths CH relay should the
C$,relay operate momentarily before the called party answers due to any line
di sturbances. a

OPERATOR ANSWIRS

. 24, The switch advarnces to rosition 13 ag described above, and when the
operator inserts the plug of an answering cord in the answering jack of the
trunk, the GS relay operates or reversed battery and ground over the truniw.

The CS relay operated, closes @ circuli from the same ground on cam I, through
the upper outer and lower infer contacts of cam B, to battery through the cuter
winding of the 1 relay, which operates and advances the switch to position 14.
With the switch in position 14, the repeating coll and battery are disconnected
and the T and R leads are connected directly to the T and R trushes of the
selector through cams P and Q, respectively. As the switch enters posi=

" tion 13-1/2 the . relay locks to ground over 1lead S of the selected
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trunk, and in position 13 5/4 the locking circuit through the inner winding of
the D rclay is transferred from the contacts of the LT ro olay to the upper con=
tacts of cam J. In position l4yi.achecking tone clzculti is' cloged over she
sleeve of the operatorts trunk, dinner contacis of ‘cam 3, make contact c:‘»he'L'
relay, upper contacts of cam V, lower contacts of -cam ¥, 2'm;fu condénser,
lower outer and. upper inner. contactis of cam X, the 5 brush and terminal at thQ
1ine finder bank, %0 ground ihrough the winding of the' GO relay for number :
checkings - | S G TS ORI -

DISCOFRECTION .~ REGUIAR .CALL:

25. When the recciver at the calling station is replaced on the switch=
hook, . the DC relay relcases, in iturn releasing the D relavae The D rulay re=
leased, closes a circuit odvancing the switch to positionm lo.

LESSAGE RECISTRRING

266 On M. Be Or coin district circuits, the CI relay operates while the
switeh is passing through positions 14 3,4 to 156 1/2 ‘and ancther senfer 1“ SO*:
lected in a ma.nney Qimi?ar to . that described 1in paragraphs 5 and 6 e: o“pt ‘(:h_~
the CI relay cperatcs in a circuit traced from battéry through its inner 4
winding the make contact of the B relay to ground on cam 1. r“ha’fmw\;!m:x to hold
the test fermlnal of the;ueﬂde tusy after the releage of the CI raslay, is son-~
nceted undll the u/iubh advances irom position 16~1/4.' In position 15 1/2 the
oI relay lociks o ground on uh@ Test lead if. the test brush of the sender is

dsting on the terminals of a busy sendere If the call has been completed the
CF relay will have ooeraoed in-position 11 or 12, and- as ‘the ‘switch enters.
position 16, a circuit is.closed to ‘the Selector Time Ala¥m Circuit, thus. :
giving a visuval and audibtle alurm if a sénder is not selected in a reasouable
lengtn of tine. :

27. When an idle sender has been selected the CI relay releases, since
there is no ground on the test lead. The CI relay released, operates the L re=
lay. This circuii is traced rrom battery through the outer windi ng of the L
relay, thie iower cCntacte of cam R, the break contact of the I relay the make
contact of twhe E’relay, to ground tnrou h the dnner: contdcts of can T«

28« The D relay operates .in position 16 and advances the switeh to po%i—
tion 17 from zsround on its make comtact, immer contacts of cam I, the malze con- .
tact cf the L relay, the lower outer contact of cam B to battery throush the
"R magnete

2. In position 17, a circuit is closeG from battery on the make contact

oi the SL relay, outer contacts of cam T, through the taree 13-AH recistances . .
is parallsl, make contact of the CH relay, the H brush ard terminal at the 11né‘
finder bank, over lead E, throuzh the break coatact of the L relay, to ground
shrough the message register (JR) operating the message rbgLSuerq Durirg the
aeuuuge registering period, another line finder sclector ‘ﬂtlhg over the line

terminals in the same group will not stop itc bruuheu’ou the Lu1t1p1e teriminalis
oﬂ this line at this time for the reason that its H relay is shunted by the 5
ohm message register while the H brush of the hunt1ng seleotor is passing over :
the E terminal of this line.
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30. In position 17 the CI relay operates from battery through its innexr
vinding, mske contact of the B relay, to ground.on the lower outer contact of
caz I. The (I relay operaved, operates the CI-l relaye The CI-1 relay oper=
ated, closes a cireuiv from jround over the SC lead, lower contacts of cam V,
alte contact of the CI~l relay lower inmer znd upper outer contacts of cam U,
to batiery through the outer winding of the D relay, which releases differen-
tiallys The D relay rcleased; advances the switch to position 18 As the
pwitch advances to position 18, the circuits through the D, SL, CH, and L re-
iays are opened, rolezsing the relays and the batiery for operating the mes—
suge register is discommected from lead He The release of the SL relay dis=~
connecis batstery from lead 3, releasing the CO relay, thus restoring the line
eircuit to normale. As the switch enters position 18, o circuit is closed,
operating the DS relay in the line finder circuite This circnit is traced .
from ground on the Ii comrutatvor brush and segment, through the 350 ohm winding.
oi the DS relay, inner contacts of cam IN break coatact of the D relay, to bat-
tery on the break contacts of the DS relaye The DS relay operated, (a) locks
through its make contact and 350 ohm winding to the same battery, (b) closes.
& circuit. throush the outer winding of the F relay, to hold this relay oper-
aved unvil both the line finder selector and the district selector have ro-
turned to normal, (c) operates the line finder DOWI magnet from ground on its
sristure, which restores the line finder selector to nowrmal. When the line
Ziunder selector returns to normal, ground is disconnected from the il commus-
tator sogment, releasing thi B, DS, and IB relayss

o« “Inposition 18 the L relay rcleased connects growmd through the up=-
ontacus of cam D to the district DOVIT magnet, waich operates and rustores. .
trict selector to normale. A: the district selecior returns o0 nermal,

4% circuit is closed {rom grournd on the Y commutstor brush and cegment, upper
icner contzct of cam By to battecry through the R mamgnet, advancing tho switch -
t oesition 1 or normals As the switch leaves position 18, the circuit throagh
the DOWH magnet is opened.

32« Should the calling subscriber 211 to replace the receiver on - the
switchhock after the called subscriber has disconuected, the release of the {S
relay, due to the incoming trunk functioning opecrates the selector” time alurn
circuit from ground through the upner outer contact of cam H over the circuit
previously described, thercby notifying the switchman of the existing condi-
tion. '

53¢ Vith the plug of the cord in the tunk jack at the incoming end,

ground is connected to the sleere terainal of the trunk to holda the district L
relay operated.  If the pluy of the cord is removed from the truak jack before
the receiver at the calling station 1s ruplaced on the swiichhook, the line '
relay in the trunk circuit operates, thercby holding the ground on the sleeve
terminal of the trunke Vhen the receiver at tho culling statien is renlaced
on the switchhook and the plus of the answering cord is removed from the itrunk
Jack at the incoming end, the D¢ relay rcleases, and ground is disconmnactod

-

from the sleeve of the twmunk releasing the L relay, thus advaacing the swiich
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to position 15. As the swiich advances from position 14-1/4, the locking ‘_’11:"
ouit through the immer wiwiiag of the D relay is ~opened at Gafll J; relgasmg .uhe
relay. The D relay releatud, (a) opens the circuit through the SL relay, which
relsases, (b) closes a circuit advancing the district switch to pos ition 16.

In position 16 ground on the armature of the SL relay through the lower contacts
of cam D advances the switch to position 17 and ground on the break contact of
the D relay advances it to position 18« In pesition 18, the CH relay being nor=-
nmal, battery is not cannected over lead H to operate the message register in the
line circuit, as the call is not chargeable. From this point on, the line
finder and district selectars are restored %o normal as described under 'Discon-

nection = Regular Call". Paragraph 3l.

COLLECTIIIG QR RETURNING THE COLN

34« If the call is from a coin box line, another sender 1s selecied as
doscribed in paragraph 26 and in position 17, the CI relay operates in the same
manner as previously described. The CI relay operated, operates the CI=1 relay.
Vhen the switch stopped in position 11 or 12 for talking, the CS relay operated
whon the recelver was removed from the swltchhook at the called station and in
turn closed a circuiv operating the CH.relaye The CH relay operated, locks and
remains locked until the switch leaves position 17 1/4. With the CH relay
cperated and the switch in position 17, ground is connected to the FR lead,
causing the sender to function and connect the coin collect battery to the T
and R leads of the sender circuit, inner contacts of cams P and Q over the T and
R leads to the subscribert!s station, collecting the coine.

35 If the receiver was not removed from the switchhook at the called sta=-
tion, the CH relay does not operate, therefore ground is not comnected to the
FR lead of the sender, but the sender functions and connects “coin return' bat—
tery over the T and R leads of the sender, tO the subscriber!s station, refurning
the coins With the swiich in position 17, the D relay releases differentially
due to a circuit being closed from battery through its outer winding, upper outer
and lower inner contacis of cam U, make contact of the CI-) relay, lower contacts
of cam V, to ground in the sender circuilt over the SC leade.

36« Vhen the switch stops In position 13 or 14 for talking selestion, the
CH rslay does not operate, Since the call is to an operator, and therafore the
coin is returned in the same manmer asS previously described,

37. YWhen the coin has been returned or collected, the sender circuit ad-
vances and connects ground to SC lead causing the D relay to releases The D re~
133,7 released, advances the switch to position 18. As the switch enters vosition
18y a clrcuit is closed through tha DOWN magnet, from ground on the bresk con-
tact of the D relay, upper contacts of cam D to battery, causing the district
selector to return to normals With the swiich in positicn 18, another circuit
is closed from ground on the M comrmtator, outer wlnding of the DS ~elay. Juner
contacts of cam N, break contact of the D relay, to battery on the iresk vontact
of the DS relay, operating the DS relayes The DS relay operated, locks directly
to the same battery through its make contact and closes a circuit energizing the
line finder selector DOWIl magnet, restoring the line finder seleotor to normal,
AS the switch advances from position 17, battery 1ls discounected from the S lead
of the line allowing the CO relay to release and as the switch advances from
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nosition 17 1/2, the SL'telay releasaes. The GO relay releazed, asadn connects
batbery and greand to the ©in and ring of the line throwgh the L relay. The

DS ;elaongbcaobu also closes a circuit operuting the F-relaye. Wien the se-
lector rewirns o normal, the circuit throuzh the i commutacor segment is. . ¢ s
onanod, reloasing the B, DS, LB, and F relays, restoring the eircuit to noriale
When the district selector returns to normal, a circuit is closed from *”Oupd
on its ¥cemmitiior to baztcry-uhrouga the R magpet, advanecing the switckh %
Dosizion 1 or normale )

DISCOINTHCIICL Ol ABATTDONED CALLS -

(a) DISCOMITECTIQN BEFORE LINE FIIDER SELECTOR FIIDo LIVE

38a sShovld the calling cubscriber veplace the receiver on the svitchhook
before o unving celecsor finds the line, the 1 relay in tne line civcuil re-~
leases, dlsconncoting battery froa the H terminal at the multiple baulte As-
suming the calling line to be in .sub~groun A, the veleasc of the L relay ro-
leases the BA relaye. The TR relay lwving opérased, locks and oparztes the £TA
relay, which opcrates the IF relay in the-line finder circuit and the selsstor
i tarved manbing, 25 cescribed under "urlglnauia galln oaragraﬂh He The so~
lector therefors uf&Vvls to «the too Of thed mank and the I brush ol the selectlor
isXes convacy witi uhb terminal of the ' H comb at the ton of the wltinle bunke
ne H relay operates from ground on the break contact and agmature of the LI
velays wincing of the II relay, ovtor ‘gcontzcis of cam W, H: brush of the selector
to battery on the terminal of the I eomb, supplied through the 1,000 chm non-

nductive winaing ot the 8A-1 relay =and the bresk coatacts of the FA~1 and BA

:ulu;m. The B relay opsrated, relvasog the IR relzy, which in turn reléasss thoe
§ ralay ané onens -the circuit through the UP mugnot, stopping vhe seiceior. dhe

Rt s opened with the selector brush restine on the H coub
tcrninal to orevent thc district switeh from advaneing from normal when the ¥
relay o reloaced by the relcase of the L relay. wien the F relay relesses,
the L3 re 1ay~oovratuu cbrough its 1,000 okm winding from ground on the X comimi=
tator drush unG scznente The DS relay operated, oou¢wtes the DOWIT magnet,  re~
toring tiae selactor to normale: i :

C
&)

[

ct

PCSTTIOI & to b.

3 e If the receiver is replaced on the switcbhook ot the calling station
Jhile the district swiﬁch iS in positicn 2 to 6, the disling circcuit is opened
at the calling stvation, causing tae son&e; circuit to function and connect a
direct ground to the 50 leagd, causing the D relay to release ou account of the
increascd currvent floving through the oubter winding of the relay. The D relwy
is sconnected. u1+1o“cntial“y, i does nov release whep its inaer vinding is
conmected Girectiy o ground and ivs owter winding conhected ©o ground in erlev
'xﬁul sufficiont recisitonces The D rolsy released, onerates tue DS relay, which
veres ohe line rfinder °eleccor t0 no:malq as describsd in daragragh S0 The
ﬂ relay releaced,; also opens the circnit taroush the SL relay, vwhich raieased.
The SL Lcle releascd, dlu, onNec ts bac'~Ty'from lead 5, releasing the 20 relay
in the line circuit, awd advance e district switcn %o Dosi gl L 00 5. _rc“ ground
on the I commtator and bresk contact the ® and 8L-relays e the lower
[
e

t @
rO

con te of cam De With $he dictric iv, 1o closed
from uhe same growad shrough tne lcwe: acts of cam'L,
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to battery through the DOWN magnet, operating the district DOWN magnet re-
storing the selector to normal. When the uGl?Cuor reaches normal ground on the
¥ commtator brush and segment advances the Swl tch to norm_.l. “f

POSITIONS 7 _to 10

.40, Should the receiver be replaced on the switchhook while the district
.7itch is in any of these positions, the line finder circuit is restored to nor=-
mwl, as )rev1ouul*rdescr1bod in paragraph 30. Trunk hunting and selection be=~-
yond will take place in_the same mamner previously described and theé advance of
thie sender.circuit advznceu the quhCh to position 1l. In position 1l the re~
lease of the D relay. advances uhe,“WluCh to position 16.. In position 16, Zrowid
on the armature of the SL relay. adVances the switch to position 17, and ground
on the. break contact of the D. relay through the upper inner and lower outer con=
tact of cam D, advances the switch to position 18. From this point on the Gism=
trict:selector and switch are restored to normal as described in paragraph 3l.

ALL SELECTIONS II ONE SUB-GROUP HUSY

41.. If 331 the selecuoru in °ub~"rouo nAN, for eznmplu, are busy, thé CA
relay operates over g cirenit from ground on the armature of the iB relay in
the line finder c1~cu;t, through the make contacts of all uhG other operated
1B relays in sub~group "AM" over lead CH. to the starting civcuit, 500 ohm winding’
of the CA relay, o battery through the 600 ohm resistance (C)s The CA relay
operated, trausiers the circuit tbrou"h the 600_ohm_winaing_df the TR relay in
the. trip circuit from the winding of the STA relay, to battery through the
winding of the SA relay and the break contact of the SB relay. When a call is

uous; received, the SA relay operates in series with the 600 ohm winding of the
TR relay, in turn operating the STB relay. This circuit is traced from battery
through the winding of the STB relay, make contact of the SA relay, 600 ohm rc=—
¢istance (B), to ground on the armature of the CB relay  .The STB relay over-
atod, operates the E relay, staris a selector in the "Bn uub—proup hunting for
the calling line and closgs a locking circult through the 1000 ohm winding and
meke contacs of the CA relaj. Thisvis 0 prevent the release of the CA relay
should a selector become available in the "4~ sub~group while a call is going
through the "B" sub-groupe. If all selectors in sub-group "B" aré busy, the
operation is similar except that the CB, 5B, and ST-A relays now operates The
ST~A relay cperated, Starts a selector in the "A" Sub—*roup huntlng, as ex~
pluined befores o

]

ALL | “LL- C’I,‘ORS 11T _BCTH SU SUB-CHGJPS HJSY

42 - If all uelccuors in bOuh S b-grougu are busy both the CA and CB re—.
lays are operated. Should a call be received in either sub—@roup under thes
conditions, the correspondlng SA or SB relay operates, but neither the STB
nor STA relay operates, as the circuits to ground on the armature of the CA
and OB relays are open. when 2 :all is received in the "A" or. B sub=-group
while all selectors are busy, ias special message register (MR) in the starting
circuit operates through the make contact of the Si relay to ground on the ar—
mtare of the CB relay, if the call is in sub-group "A'", or through the make
contact of the SB relay to ground on the armature of the CA relay, if the call
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is in sub=group "B". The message register thus indicates the number of calls
which were originated while all the Yina finder selectors were busye :

LITG FINDER TIME ALARLL

43« If a line finder does not find the subscriber's line within 35 sec~
cnds after the receiver at the calling station is removed from the swiichhook,
an alarm is given in the following msan:w: When the receiver at the calling
station is removed from the switchhook, tne line L relay operates, Operating
the BA relay. The BA relay operated, connectt battery to the contact of the
152~D interyupter in tho time alarm circuit over a circuit from battery throush
the outer non=inductive winding and make contact of the B4 relay, lead B winding
of the B (frame) relay in the time alarm circuit, brush and terminal L. of the
start arc of the time alarm sclector, Dreak contact of the A frame relay, t0 the
interrupter contact. When the interiupter contact closes, the B relay operates.
The A ( frame) rclay doce nov operate, however, due to its windings being short
cirruited by ground om the interrupter. Vhen the interrupter contact opens,
thé short circuit is removed from the winding of the A relay, which now operates
in veries with the winding and make contact of the B relay, to ground on the
armature of the B relay, thus holding both relays operated. The next closure of
the interiupter operates the STP magnet, over a circuit from grcund on the make
contact of the interrupter, make contact of the A rclay, terminal 1 and brush of
the ST#P arc of the selecctor, to battory through the winding of the STP magnect.
Vhen ihe interrupter comtact opens, thc STP magnet rcleases and steps its
brushes one step on iis back strokee The selector brushes thuc advance one step
for each make and break of the interrupter contacte which is of an interval of
7 ceconds, until the fifth tcrminal of the selector is reached when the circuit
through the interrupter isc openede. When the fifth terminal of the sclector is
reached, the BA=1 lawp in the irip circuit lizhts over a circuit from battery
on the armaturo of the A (frame) relay, tcrminal 5 and brush of the LAMP arc of
tie selector, lead A, through the make contact of ‘the BA relaye BA-l lamp, lead
Cy to ground through the winding of the B (alsle) relay $n the time alarm cire
cult, wiich operates. The B relay operated, operates the 4 (aisle) relay. The
4 relay operated, lights the aislc pilot and main or monitoring board lamps
through their respective auxiliary alarm circults. Whea the squrce of trouble
is removed and the BA rclay in the trip circuit has releascd, the circuits
over leads A and B are opened, in turn relessing both the frame and aisle A
and 3 relays, extinguishing the aisle and main or monitordng board lamps and
Silencing the alarme The rclease of the B (frame) relay also closes a circuit
from ground on its armature, through terminal 5 and the bridging brush of the
REIURY arc of the selector, to battery through the break contact and winding
of the STP magnet, which operates and steps the . lector brushss to terminal 6,
in which position it awalts the nexi clcsure of load Be

44s Should the BA rclay rclcase beforc the fifth terminal 1s reached by
thc velector, the A and B! irame) rclays rcleases The B relay releascd,
causes the selector to advance to the next normal position, avaiting closure of
iewd B, as previously described. The operation of the 188~4 key steps the
Seiector brushes to the next :.orual position by way of the STEP bridging brush
and 5, 10, 15, or 20 terminal, as the case may bes, If the selector had been at
normal position 6, 11, or 16 when the BA relay operated, the operation would
have been the same as described for position 1.
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WIRING OF .GRCUP DISTRIFUTOR BANK

45. Tho wiring of the two group distributor arce of the regular G distri=~
buting selector bank, shown on the regular starting circuit, and of the emergency
G distributor selector bank, is shown in de%ail in the circuit associatgd with
the series circuit through the emergency jack and ‘the contacts of the TR and 103-1
rolays for the 15 groups of a panel line finder frame. For a complete frame of
500 lines, the wiring of the termimals for both arcs of each G distributor selec-
tor is shown in a table on the drawiing. As a trip circuiti is divided into two
upnits, A and B, calls originating in the first 10 lines of a-group of 20 lines
are connected through trip unit A and a terminal and brush of the G arc normally
having access to the line finders in sub~group "A". Calls originating in the
1ast 10 lines of a group are connected through trip unit B and a corresponding
torminal and bruch of the other arc normally having access to the line finders
in sub=group "B'e This arrangement permits the distributing of the 30 trip cir-
cuit A and B units to sub=groups "A'* ana "B, respectively, in the starting cir-
cuit, so as to give each group an equal preference, thus preventing any one
group from having a permanent preference over the other groups. This is accom=
»lished by the G sclector being advanced one siep to the mext group after each
call. The series circuit through the contacts of the TR and TR~1 relays per=
mits the passing of a’'call through a mumber of idle groups with the same speed
a8 though the call originated on.a line within the group having the preference
at that time.  Should two or more calls start in two or more grcups at the sane
time, the group nearest the one having the preference at that time will be cor-
pleted first, becausc of the series locking arrangenient of the TR or TR-1 relay
holding the relay of this group locked and releasing the other relays.

464 The TR relay in any group locks from ground through its 600 ohri ywvinding
and nake contact, jack 10, terminal and brush of the acsoclated arc of the G se-=
lector, to battery in the starting circuit through jack 15. The TR-1 relay locks
through its 600 oha winding and nake contact, jack 12, corresponding terilnal and
brush of the associated G arc, to the starting circuit through jack 16. Juacks 10
and 12 of each group circuit wire to the selector arc terminals and jacks 9 and
11 loop to the next group circuit, so that the selector ray be giving preference
to one group, this group being idle, and.a call originates in some other grov), a
circuit is closed back thrcugh the intervening jacks and break contacts of the
intervening relays of each group until the terainal which the distritutor brush
is resiting on is reached. Assune a call originates in group 15 and is passing
throuzh trip unit A and the brushes of the G distributor ‘selector are resting
on the first group termainal which is terminal l.. The locking circuit for the TR
relay will be as follows: Through the 600 ohm winding and 1ake contact oi the
TR relay and jack 10 of group 15, jack:1ll,. break contacts of the TR-1l and TR re-~
lays, and jack 10 of group 14 (not shown) through all other groups in the sane
manner to jack 10 of ‘group 1, terainal 1 and brush of the selector, to jack 15
of the starting circuit. It will be seen that if two calls start at the same
tiue in two dirferent groups causing the TR .relays. in the two groups to Operate
together, the call origlinating in the group nearest the one having the prefer=-
ence of the starting circuit will be completed first. For exaple, if a call
started in group 10, trip unit A, and another in group 15, trip unit A, the
operation of the TR relay in the former group would release the TR relay in the
latter circuit, but remain locked itself. The ragnet of the G selector is oper-
ated by ground on the artature of the SiT-A or ST~B relay and the brushes advance
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When the 184 plug ( shown on the line finder circuit) is inserted in

the TEST jack of the line finder under test, the ST and ST~1 leads are con-

nectyd. together.

.The 1000 ohm winding of the LF relay is disconnected from the

broak contact of the MB rolay and connected to the make contact of the C relay
- i the-starting circuit through the strapped ring and sleeve of the TEST pluge

which operatess

of the A relay, winding and break contact of the
to battery on the armature of the S{P-G
provious step of the G distributor celector has been completed.

5T4 and STB relays,

3

Then the plug of the test box gord is inserted in either 159 test jack, the A

vwlay operates from ground on the slesve of the test box corde
..operated, opens the circuit through the 7CO0 ohm winding of the TR and TR~1l re~-
crkuys in tho trip circuit and connects ground to the winding of the
This circuit is traced from ground on the right inncr armature
relay, brexk ccutacts of the
magnet whea the

he A relay

D relay,

The B relay is

slow in operating to prevent a call which has just reached tha STA or STB relay
from being interrupted and to prevent there being the possibility of two selec—

tors arriving on the test lins.

The B relay operated, (

-~
(o8
grot

locks to battery on

+ 1ty moke contact, (b) operates the C and CI relays from gronnd on 1its armatuce,
throngh the break contact of the E relay, (c¢) closes the ring cide of a loop
t&roavb the test box, which operates the L relay associa fei with the test line.
Thc T relay operated, {a' iransfers the circuit for operating the TMA relay in
tae starting circuit from “ae G dissributor seloctor bauk, Q ) cpens the noraz
g7 Xead. {6} cloges the circuit through the IF relay and T257 jack to the muke
conbact of the ST=A relay, as hereiunafier described, {d) opens the operating
ciranit for the SI-B relay, which would otherwise operate and lcek ou a3 call
within the last 10 lines in the groups The Of relay operated, (a) cicses a cirgiit

for operating the TR relay in the trip circuit
STP~G magnoet, (b) comects the X lead cof sub-grcup "A® with the K lead of
thus connecting the K commutator seumepts of 3ll the celoctors
of sub~group "A" with tho

thac
sub=group
of toth sub=grouns

!IB”,

together,

(c) commects the Y lea

from bntuerJ on the

armature of

Y lead of sub-group "By, so the G4 relay will be Ochabed by a seleccor in

either sub-group.

54,

The L relay of the test line obcr@ued in turn operates the BA relay.

Tho BA relay operated, operates the TR re elay through its 700 oh"nw1mmb cver

the sume eircuit as described under "ORIGLIMATIIG CATLY

JAXa8ran f=o% $

time throuzh the make contact of the CIL velay, the A relay beiug op
Tl fC?RS'Opcr&ted, functions as previcusiy dascribed and Jeeks ia a

4 A

el

11 ’\’)‘l‘f“II

QRUGITATIIG CALLY paragraph 5 and in addxtion closes a circuib operatiag
circuit for operating the LF relay of
is traced from ground cn the armature and inner make contach
the CA.re;JJ,inuKe contact of ¢
sleevg and ring of the TEST in the line firder
through the 1000 ohm winding
the selector hunting for the bat
the case of a regular zall.
Starting, line finder, and district circuits functi

zelays The
toct
relay, through the break

contact of
Jack and plag i
of the LF reiaye.

battery through the
The STA rela; overated, functions as deoscribed vnder

With the exbcpticns al

windi
‘\n(?

vhe line finds

circui
The IF relay operate

very on tne H terminal of the test

ready siated,
icn as for a rsgu

th

grrapt this
sretoee  The
CEP GG

traced from ground through its 600 ohm winding and break coatact of the C relay
sek contacts of the CA and SB relays to
=24 relay, which operates.

n2 of the
the D
iaendt whder

cof the STA

he C relay,

ty, to battery
d, startis
line, as in :

et e S Ty
1ar calle.
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55. With the STA relay operated, the circuit yor operating the D relay
is traced from ground on the armature and ouier maxke contoct of the STA veliy,
break contact and winding of the D relay, to baticry on the srmsiture of the B
relay. The D relay operated, locks Lo ground on the armature of_the A relaye
Tacn the STA relay reloasss, the B reloy operates from ground on the leds in=
nor armatare of the STA relay, moke contact of the D reluy, to batiery through
the break contact and winding of the E relay. The B relay opsrated, (a) locks
to grocund on tho armaturs ¢f the A relay, (b) releascs the C and C1 relays,
thercky restoring the stariting cirsult to normal, (c) closes the ecircuiv from

#
batiery on the armaturce of :he SIR-G magaet, which was opened Dy the oplratvion
of the A relay and later cioced by the operation of the Cl relay, through to

the 700 ohm winding of the T and ThR-i relaycse Whon the plug of the test box
cord is ronovcd from the test jack, the A relay is released, relcasing. the B,
D, and B relays, thercby restoring the test circuit to normal.

MELL TATE = I1UE FIIDER SELECTOR

56 Should the sclector travel to the tell tale position whils huniing,
duc to the multiple brush not being triogped, the F relay remains oporabed
through its outer winding. Ground on the X commutator bruch and scgment is
therety conmnected to the ledd #To Tell Tale Circuit®, giving a visual signal to
the attendant. As the N commitator segmeht is opden at tell-tale, the district
is prevented from advancing from its normal position. Tha sclector in this
case is restorecd vo normal manually by the attendant.

57. Should the sclector travel to the tell=tale position while hunting,
w7ith the multlple brush tripped, a circuit iS closed from battery in the trip
circuit through the 500 ohia winding of the O relay in pzrallel with the 500
chm resistance, make contact of the BA relay, terminal of the H comb at the top
of the mvltiple bank, H multiole brush of the line finder selector, outer con=-
tacts of cam W, winding of tho H relay, to ground on the armature of the DS roe~
lay, operating the O and H relayss The O relay operated, functions as pre=
viously described in paragraph 10 and the H relay operated, releases the ILF re-
ley which in turn releasos the F relay and the UP magnets. The F relay releasad,
opens the circuit through the tell-tale alarm and comnects ground through the X
comm ta tor brush and scgment to battery through the 1000 ohm winding of the D3
relay, which operates, in turn operating the DOWN magnet, restoring the selcctor
b normale

58. The recelver at the calling station being still removed from the
switchhook, the L and BA relays are still operated and the call again goes
through as described under "ORIGIIATIIG CALL“

TELL -TALE DISTRICT SELECTCR

59. Should the selcctor travel to the tell tale position during sclection,
ground on the X commita tor brush and segment is connected trweugh the lower
inner contact of cam B, to battery through the R magnet, advaucing the switch
to position 18. In position 18, the DOVN magnet operates and restores the se~
lector t0 normal. When the seloctor rewrns to normal, ground on the Y colmu~
tator brush and cegment advances the switch to position 1.
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OV ERTLOW

y 60 If 21l the trunks in the group are busy, the district selector,

while trunk hunting in position 7, travels to the top of thc group and resis

on the over.'ow terminals. As the sleeve terminal as overilow is open, the L

relay veleases, in turn advancing the switch to pDosivion 8e In position 8,

the L relay re=operates from ground on the armature of the CH relay, advancing

tho switch to position 9« In position ¥, a cireuit is closed from ground ca

he Z2 commibtator brush ané segment, througlh ths apper contacts of cam K, %0
tvery throngh the R magunet, advancing the swiich 0 position 10. In posi-

vion 10y o circuit is closed from ground on the 7 counuiator bruch aind segrent,

througlhh the upper outer contact of cam X, lower imnor coutact of com L, O bat-

tery tircugh the 1200 okm winding of the L relay, cperating the L relav. The

L relay operated; lccke throvgh ite 1200 ohm winding and make contast fo the

same ground, thrcugh the upper cutor comtact of cam I, advancing the switch to

wocivion 14 from ground on cam e AS the switch advances Irom posiitica 16, the

2lay releases, and in position 14 advances the switch to posicion 15« The

L%rgl:
relcase of the L relay also releases tha CI rzlay, disconnecting the sender
from the district circults With the switch in positicn 1%, a circuit iz closed

i v

Trom the #lliscellancous @cue Circuit” over lead O, 2 k.#. condenser, uoper ¢oli~
tacts of caim Gy winding of the rencating coil, I.,F., condenser, lowver contactits
of czin Y, upner contacts of cam V, lover outver and upper ianer contacts ol cum
¥ moke contact of D relay, to grcund. A tone is cherefore induced in she otler
winding ol the repsating coil, thus causing the mall Trurks Busy« tone ic be

sem. back to the calling subscribere Vhen the receiver at the calling station
ig ‘repiceed on the switchhool, the DC relay releases, onening the locking cir-
euis through the D relsy, waich releacos, Drom this point on, the switch is

advancnt to nosivion 1 as deseribed uuder VDiscomuection - Talking to Opevator®
Naragraph ' ;

" COMMMUTATOR

5le The function of the Q" comutator seganent is to maintain an idle
conditicn cn the maltiple overflow terminals, co that more than one selector
may stop an overflow at oue time; otherwise, the Jirct selector veaching ver-
£1ov would make the slesve mltinle termimals tusy, thus scavsing succecding
selectors to coutime upvard iato tho mext group of wruikse The *Oit comnrutsicr
seguaent is open at overflow, bat the S bsr is ccntinucuse PEBoth the v0it and ugn
ccarit.tator brushes are permanently strggpoé together and wired to the multiple
gleeve btrushe. When the selector ic at overflow, the "0O" commiator brush is.
resting on an open (dead) segment, and ac the busy ground is fed through the
BOM cormmtator har only, this arrangemont maintsiuns & nop=ousy condition on the
slgeve terminalse. ¥)on necessary 0 combine two or move geoups of wruuls, tae
wlcivie sleeve overflow termianals batwoen the combined groups are mede per~
wsnertly busy by being commdeted o grounde As the nSM comnatator bar is c¢losed

at ¢rerflowy the Lralay is held opergted at this time, and the azelector there=
fore LUNDS past the "MADE BUSY" terminals into the next grovde

TERMINATIIG CALL : ' i

62. When a final selector coanecis to the ¢ip, ring and sleeve terainals
of an idle line at the final mmltiple, bzttery through a resictance in tho
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final circuit is connected over the slecve lead S5, to ground through the both
windings of the 00 relay on individual lines and the last line of a group of
consecutive lines; or through the 100 ohm winding of the CO relay on an inter=-
mediate lime of a group of oonsecutive lines. The CO relay operated, discon=-
nocts the L relay battery bridge from across the tip and ring of the line cir=
cuit. When the final selector returns to normal, the circuii through the
windings of the CO relay is opened, releasing the reclay and restoring the cir=

cult to normal,
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CIRCUIT RECUIRGMENTS

THE READJUST REQUIRFEIISNTS SHOWI. BELOW ARE FOR MAILTEJATICE USH ONLY,

QP ERATE JOU=OP FRATE . RELASE
179~AK Special roquirements to insurs slow releasé.

{ L) Readje ¢0%4 amp. A1l normally made Readj. +004 ampa.
Inner ‘Test 047 amp. contacts to be Test »0038 amp.

¥ag. ténsioned ©o
\ minimum 15 grams.

Cuter Test 2046 amde
wdag.

MECHANI CAL REQUIREMENDS

203~4 (a) Armature travel 015 to .020i,
(cs) (b) Armatare rmst mova freely in bearings.
(o) There must be follow in the contact springse
(d) There shall be 005" air gap betwoen the hard rubber
bridge and the swinging spring.

When trunk loop does not exceed 3560 ohms. Resistance

Readjs +0024 amp. On open circuit.
Test «004 amp.

When the trunk loop is more than 3560 ohms but does not exceed
5000 ohms resistance. > .

Readjs, 20024 amp. : On open circuite.
Tes ¢ «0032 amDe

When the trunk loop. execuds 5000 chms resistanco.
Readje «0024 ampse On open clrcuit.
Test «0026 ampa

NOTE: TRUNK LOOP includes the resistance of the trunk conductors,
relays ond repeating colls, in the District and connecting
circuiise

LIECHANICAL REQUIRFEMENTS

206~=L {a) Total contact travel shall be 004",

(cs) (b) The biasing spring shall be tensioned against
the armature with sufficient force to meet the
release requirement,

gpecial reqguirements to insure fas: operation.
S

After a soak of On open circulte.
045 amp, in the After a sosk of
direction oppoesite 2045 amp. in same
to the operating diroction as opoar-

currente ating currence
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CIRCUIT REQUIREMENTS

THZ READJUST RECUIREMENTS SHOWS BILOW ARS FOR MAIWNTENLNCE USE ONLY,

OP ERATE J0E~CP BRATIE ILEASH
200=L Readjes «003 amp.
(Cs) Test <0032 amps
Contld,
Bl When used wich loops having a maximum recistance of 750 ohms. -
(Do) After o soak of ap= After a soak Of apm
proximaiely »3 anmpe oroximatoly 3 ampe
Readje 015 amp. Readj. <005 ampe
Test «021 ampe Test 0037 amne
When used with loope having a maximan recistance of 900 ohms;
After o sozk of ap~ After a soak of ap-
proximately <3 amps proximately «3 amme
Readje 015 2upa Readjes +0G5 azmpe
Test  «019 ampe Test <0037 amn, .
BY After a sozk of ap=- After a soak of ap=
(B) proximately «3 ampe proiimately «3 ompe
Readje «0b4 ampa Readje 2006 amg:.
Test «062 AlllD e Test  «0057 a1 e
E106 Readje «030 cime Readje +015 amp,
( SA, SB) Toes ¢ 6034 aDe Test 001 ""3.
}:"99 Re‘ldj. ‘015 I e RO:&dJ- 0002 amp «
(D} Test o028 ampse Test <0019 amp.
IIOTE: To prevent chattering, the "mako-before-break!
spving combination of thls relsy shall be so ad-
Justed that the spring, which normally makes on
the back contict, will give the greatest possible
contact pressure against the back contact.
2428 Through relay Through relay
winding; winding;
Readje +016 ampe Reaujs «D10 ampe
Through parallel Through parallsl
coabination with combination with
E568 relaye 18508 relay.
Read)e «03% ziape LHeadjs 021 cunpe
Test «040 amp. Tos «020 ampa
E461 RU;dj. -012 ’lmpo Rv;dj. '008 L'ﬂmi). IIOld=
(&) Test 015 ampe Test 0076 aunp. Readjs <0096 ampe

Tos t 012 anp,.
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THE READJUST REQUIREMENTS SHOWL BZ.0W ARS FOR MATNTENANCE USHE ONLY,

B461
(3)

E533

(L)

lnuer

Vdza

(1200 ohms)

Quter
Tags
(800 ohs)

B542
(cH)
ITwaer WdZe
. 600 ohms)

duter
Wwag.
(275 onms)

B555
(Cci~1,2
znd A)

2568
(c-1)

OF “RATAE

TOI}-0P ZRATE

Special requirements to insure Hold.

e
-:Rexdd. 012 ampe

o

v

2015 amp,.

Readjs 008 anp.
Test 0076 ampe

. RELEASE

. ‘ , ‘
Special requirements to insure fast operaticn.

Re:ldjo «017 a.mp_.
Test 40178 amp.

NOTE: Relay-tobe
stop (“oiece

Reﬁ:dj n 012 AMPa: .
Test +0114 amp.

cquinped with special armature

rolay cover 1is furnish-ad.

dje. 022 amp.
t +0R35 amn.

al

ot uceds

Readjs <015 ampe

kgt JOl4 ambPe

pdit P~163914) unless an El

NOTE: To prevent chattering, the "make-before-~braak"
- gpring combinaiion ef this relay shall be so
adjusted that the soring, which normally makes
on tho bacic contact, will give the greatest
possible contact pressurs against the back contact.

Readje <009 amp.
Test 012 amo,.

Through relay
windimgys T
Readje 015 ann’e
Through narallel
gombination with
B428 relay (C).

Readje« 032 ampe
Test .038 amp.

Througi relay

"windings
Readjs 009 ammpa .

Through parellel
combinaticn with
2423 relay {C).

Readj. <019 AP

- Tesvt GQ].B AP -

Readjs «0013 cmpo
.Test «0006 cape
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632

{ TR,

Th=1})
Outer
Wdg.

(700 ohmns )

inner
’w’dg .
* 600 ohoe)

B637

( CApCh
Imer
JOg e

{ 5C0 ohms)

Outer
V!J’QL éf‘,' [

( 1000

4748
(1r)
Inxer
Wdge
(1000
01Is ) o

B780

{18,
lnaer Wige
{ 1000
ohms )

THE READJUST R

‘ Reildjo 025 APe

.. Rendje o030 ampe

CIRCUID RED

JIREMET BL0W ARE FOR IA

115 SHOWK B

OP ERATE NO15=0P ERA T3
Readje «010 anape

Reaage o017 2mpe
Test 0095 ampe

Test  «030 amp.

Special requirements to insure fast operation and
nect hold circuit conditvions ' '
Headje 045 ampe "Readje o022 zmpDe

Test «048 amDe Tas o 020 oMPe

Hold:
Rezdje ¢032 acmpe
Test 0034 ampe

Test requirement of inner winding is oroportional
test of outer windinge
Roadje o025 ampe Readje «015 ampe

Test 027 ampe Test g014 ampe
Holas

Readje «037 ampe

Test 0040 ampe

Special requirements 0 insure fast operation.
Through relay
winding;

Through darallel
combination with
18 BE resistuncoe
Pes t 042 ampe. Test
Speciul requirements to insuro fast operation.
Readje o025 wmpe Readje 2016 ampe Jdecld:
Test 027 wmpe Dest o015 ampe.
Tost

RELEASE

IATENANCT USE O)L7e

Through relay
windings;

Readj. +004 ampe
Through parallel
combination with
18 Bl resistances.
. Readjo 00062 8Me-

<0055 am).

Beadjs 017 amp.

018 JID e

Test requiremeni of inner winding is proportiomal to tecst

requirement of outer winding;
Readj. 0028 ame Refldjo 0014- anmp e
Test +030 amp. Test 013 amp.
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CIRCUIT REGUIREMENTS

THE READJUST REQUIRELENTS SHOWY BFLOW ARE FOR MAINTWMNANCE USE ONLY.

QR IRATE NON-CRREATE RELZASE
3750 Cont'd. _Holgds
(uter Wige Reailje «C40 ampa
{ 1000 chms) Tesc <043 amp.
B69S Readj. «016 amp. Read). .003 ampe
(E) Test 030 ampe . Toest +0028 zmpe

NOTE: To prevent chattering, the '"make~before-break"
spring combination of this relay shall be so
adjusted thzt the spring, which normally makes
on the buck contacty will give ths greatest
possible coatact pressure against tho back contact.

£896 Readjs +047 amps ' Readja «007 smp.
{B) Teat «050 ampsy Test +0065 amps.

N+ 3: To prevent chattering, the "make=before=~break!
spring combination of this relay shall be so
adjusted that the spring, which normally makes
on the back contact, will give the greatest
posslible contact pressure against the back contacte

89 7 Readje 013 amps ReadJs +0075 amps

(4) Test +028 ampe Test «007 amp.

E899 Special requirements to insure fast operation.

{(s) Through rolay Through relay
winding; ; winding;
Rezdjs 026 ampe Readjs <005 ampe
Through parallel Through parallel
combinaticn with combination with
18 BH resistzncce 18 BH recistance.
Readj. 2041 amb e Reﬂdj. «0077 ampe
Test 044 amp. Test «0073 ampe

]|01 Readj. 2018 ampe ReadJe «0052 amp.

{L) Test «019 ampe Test «0049 ampe

904 ReadJe« «031 ampe Readjs 003 anmpe

( B) Test 037 amde Test +0028 ampa

908 Special requirements to meet hold clrcult condliions

(®) Hold: ; 411 normally closed ’

Ianer Readje +031 ampe contacts shall be

wdge Tast 037 amp. tenslored to a min-

( 1000 ohms) imun of 15 grams,
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THE RiZ

cater
Wi

i 300 ohms)

038
{ @)
Inner vdg.
{ 80C ohms)

guater
Wadge
{ 800 ohms)

K596
(Ds5)
Pri.iag.
{ 1000
ohms ).

3N OJrallel
(qu ohas ) e

Ell48

( BL,BA"I)
Innar Wdg.
{3600 oMus)

Bal 49
’é' Ug O"'l )

"

1149

{ CeN~1)
Inuor

W:lg.

{ 500 ohms )

CIRCUIT REGUIRFMEITS

JUST REQUIRHLENTS SHOWN BELOW AR® FOR m,mmwvrgmﬁqg USE ONLY,
CPERATE NON=-QPERATE ‘ RELEASE

Reﬂ-ﬂj' 040 atld e

U fiast o047 amDa

Beadje 4045 cmps- noadje 024 ampe
Test «250 amp. Tesv . .022 ampe

Test 030 ampa

Test rcquirumen s of secondary and tortlary windings ia sorics
is proporiional to test of primry windinge.

Iie?djm 0040 &aMmDe Readjo « 007 amP e
Test «042 amn. Test 0066 ampe

Test W91 amp.

NOTE: To prevent chattoring, tha "maks-~before-break"
Spring combivation of this relay shall be so
adjuuted thet the spring, which normally makes
on the back ocontact, will glve the greatest

-pocsible contact pressure against the back contuct.

Re&dj. 022 ampe Readj. 012 AP »
Teet 033 ampe Tes & «011 ampe

MECEANICAL RIQUIRFURNTS

{a) Armature travel 015" i «CO25",

(b} There shall be a porcoptible f£ollow of the vent spring
when tho relay operatos, bub 1t will not be nceessary
t0 have a visible stud=gsipae

ELECTRICAL F R_E}_.UIBP}MEE_-’J:&_

Srealel requirements due to circuit conaitions and to obinie

'gncod.

Traeutipu relay Chrovgh rolay
winding, windings
Roadje -O15 ampe Readjes <010 ampa
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CIRCUIT REQUIREMBNIS

‘THE READJUST REGUIRELIZNTS SHOWN BEPOW‘QBE.FUR MAINTENANCE USE ONLY.

£1149
Conttdae

outer
de "

( 1500
ohms )

21187

( o)
deo in
series
aidinge

Inner
‘l"'dg L]
( 1c0 ohims )

=
~— 3
5
1331

,.
o
o

o

—
BE S
~—— O

Through parallel Thricugh parallel
combination with . combiaation with
500 ohm non=in=- 500 ol ucn-=in
ductlve resistances ductlve resisctancee
Readje «032 amp. Readjs 021 smp.
Test «034 ampe. Test «220 amp.e
Hold:

Readje o027 ampe
Test «0£85 amp,

Special reguirements to meet tesiing conditionse

Readje o011l amp. Readje «CO7:L aiiDe
Test «Cl7 ampe Tes b 2007 aup.
Test 078 aiape Test 039 anp,
Armature Travel »015" + .0025".

Contact Pressures ~ linamws 15 grams.

[BCHANICATL, REQUIREMENTS

(a) The front spring shall be tensioned against the
spocl head to a minimum ¢f 30 graias.

(b) Kinimum contzct follow 4008,

(c) Armsture itravel minimua 020" maximun 023"

ELBCTRICAL RIOUIRELENTS -

Special reguirements to insure f£ast operaiion.
Readje 009 amps Readj« «C066 ampa
Teat <0005 ampe. Test «0064 amp.

MECHANMI CAL REQ _UIRELRNTS

Armature vravel 035" + ,0025".

Special recuirements to insure fast operation.

Readja 018 arp. The coulact pressuvre
-Teat «01S amnp, of tiie uwewmnally closed
o

cortacts shall be mini--

mu 20 gramse The cone-
tact wrossure of all
othsr contacts shall
be minimum 15 grams.
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ULD REQUIREITENTS

Thrcugl rclqy

) Wi Wll}

Readj. .016 Al «
Thecugh parallel
combination with
EBAE melaye

-
“= o
fes)

Through relay
windings

qeadie «ClO 21T
Ihrovga parallel
comoinaticn with
568 relay.

Reats D04 amDa Readje o021 anme
Tost 040 amMe Tos & 020 arnle

BASL Peadje o012 amps deadfj. 008 ampe Ioic:

(A Test  OL5 smp Tost <0076 ampe Leatje 00936 ampe

ligs »O013 ampe

B461 Spselad rogairsments e ivsure Fold,.

{B} Readje 012 ampe Readjec +008 orape

' Neat Q15 2mpa Tast NC76 arpe

18535 Special rocuirements (o insure rast operatiuma

tL) Readds »017 ampa Roadjs «012 ampe

imer Pest «0178 ampe Tect #0114 ampe

.'_;l_(:,

{ L2c0 o‘uns)

2 Bgn Test <045 anp.

(89\) oums i0T#: Relay %o be equipped with speclsl armature stop
( piece purt P162014) Uﬂlt.‘uc aa El relay cover
is rfurnished.

H5EL Readje 022 nmipa Roudje -C15 ampe

{ CH; Teat 40235 ampe Tost W01% ammpe

BT o

v g,.

Mot US 9l e

A0TE:  Po proveat chattering, the ftake<he fora~breakn

fpring combination of tals relry shall he so

adjus ted that the spring, wiich normally mulves

on wnd back sCnenty will give the geeacest

possible cenitasv neesusuvre agninst the back contacte
355 7 Readde 002 arps Readje «0N13 amde
(cr-1, Test  OLZ ammpe Test  »0008 amde
I ang A)



E598
(5L)

E632

( TR, TR=1)
Cuter
vdge

{ 700 ohms)

lianer
'{.-'j gn

1 500 obms)

5637

( CA, CB)
Inner
wGge

{ 500 ohms)

Cnter
wdZe

(1000 ohms)

14628
{ SIB)

THE READ

CIRGUIT REQUIREMENTS

OPERA T

Through re lny
windinge.
ROadj o 015 allPe

Through parallel
comvination with
B428 relay (G)e.

Readje. «052 ampe
Test «038 amp.

Readj o 017 amp.
Tes t +030 ampe

NOIT-OP ERATH .

Through relay
windinge
Reaij « 2009 AP e

Through parallel
conbination with
B4s8 rel-:'l:‘f ( C) [

Readle <019 ampe
Test «018 ampe

Readj. .010 amp e
Test 40095 zmp.

(38 Pages)

April 20, 1922.

JUS Y RRCUIRZIENTS SEOWK BELOW ARE TFOR MAINTENANCE USE OiLYe

RELEASE

Special rcquirements Yo insure fast operation and to
mest hold circuit condition.

Readje «045 ampe
Test +048 amp,

RBeadje 022 ampe
Tes ¢ +020 amp,

Holds
Readj. «032 ampe
Test o034 ampe

Test requirement of inner winding 1s proportional to test

of outer windings
Reaujo 025 zlPa
Test +027 ampe

Holds :
Readje 0357 wmpe
Test 2040 amo.

Rea.d,j s «015 30D
Tes t 014 zmpe

Special requirements to insure fast operation.

Through relay
winding;

Readjs 025 ampe
Through paraiisl
combination wit

- 18 BE resistance.

Readje «039 aompo
Test 042 ampe

Through relay
winding;

Readje +004 ampe
Throegh parallel
combination with
18 BH resistance.
Readje «C062 ampe
Tost «0059 ampe

Page 34
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CIRCUIT REQUIRFIISNTS
THE ReEDJio & REOUT (EUBNTS STOWN BRELOW ARE FOR LATIKTBIANCGE USHE OILY.
QPIRATE NON=ODFRAME RFLASE
E748 Special rcquirements 10 insure fast cooratio
( LF) R2adje o025 ampe Rea&ga,.OIG amDe Huld:
L.ane; Tert 027 auipa Test 015 =zmme Readje 017 Aupe
e PTest #0186 awpe
{ 1000 ohmis)
&750 Tost requirement of in b winding is proportional wo
) tost requivemont of outer vindinge
Iimor Reedje 028 2uade Readj. w014 2.
Wd e Toct 030 anp. Tect 013 amne
{ 1000 ohms) e '
‘dolds
immma.O%)wm.
Test 043 0 AllPa

RO.ﬁ‘ij. -OOE) ﬂnlpa
Test - L0028 ampa

«Clé audpe
«C30 ampe

Readgs
Tes t

I0TR:  To nrevent chd teriug the 'mulo-barcre~break
spring combination of thls relay shsll be so
adjue ted that tao spring, which normally makes
o she paclk contec i, wfll give the groatosty
vossible contzot pressurce against the back contact.
89O Readje 047 ’mp. Readde 007 amm,
{3) Tost 4050 amp Pest «C005 ampe
NOTE: Q¢ prevent chrs titering tho manko=bofore~proaks
spring combios tion cof this relar shall be so.
ad.jm t0d that the S‘[‘.‘riug‘. which horianlly malies
on *the tack centact wilil give the greatest
pesceiole sonftact pressuro agninst the back coniasive
BEs 7 Rcadje 013 3ape Roadje +0075 ampe
(A) Tost - <028 aupa Test w007 wpe
699 Special requircaments to insure fugt oneratione
(S Through 1\?.13,‘] ihrov gl I‘Ul’l'y

winding-

'{C&d:, o 4025 AaillDe
Through paraliel
sombipavion with

18 BH »esistalic2a
Readje «04) ampe
Pest 044 ampe

winuing.

Re38be 005 smpa

Through parallal

comrincticn vwith

‘18 IH wvesistancoe.
hkeaGjs 0077 ampoe
“Pest 0073 azpe
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CIRCUIT RECUIREMENTS

THE READIUST REQU IREMENTS

E901
(L)

1904
(E)

®I08
(F)
Inney
widZe
(1000
ohms)

Quter
wWag.
(800 ohms)

r938
(c1)
Inner wdg.
(800 ohms)

Outer
V\]dgc
{800 obms)

E996

(D8)
Primary
wdg.

{1000 onms)

Secondary
and Tertiary
des. in
parallel
{350 ohms)

E1148

(BA, BA~1)
Inner Wdg.
{1000 ohms)

SK’WN BEIOW ARC FOR MAINTENANCE USE ONIY .

OFERATE | NON-OPERATE - BEIBASE

Readje <018 amp. Readj. «0052 amp.
Test 019 amp. .. - - Test .0049 amp,
Readj. .031 amp. -5 T ' Readjs .003 smp.
Test +037 amp, ' Test 0028 amp.

Speeial requirements to meet hold eircuit condition.
Hold: ) .
Readje. »0931 amp. All normally closed
Test 037 amp. ~ contacts shall be.
. - tensioned to a
minimam of 15 grams, .

' Readjs +040 amp.

Test 047 amps

Readj. «045 ampa ) ' Readj. <024 anipe .
Test «0£0 ampe Test 022 ampe

Test ,0EQ0 amp,

Test requirements of Secondary and Tertiary windings in series
is proportional to test of Primary winding.

Readje. .040 amp,. Read). .007 amps
Test 042 amp. - Tost «006 ampe . .

Test 091 amp.

NOTE: To prevent chattering, the "make-before-dreak" spring com-
bination of this relay shall be so adjusted that the spring,
which normally makes on the back contact, will give the

- ‘createst possible contact pressure against the back contact.

Readj. .022 amp.’ "Readjs »012 amp.
Test <033 amp. - Test +011 amp. -
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' OIROUIT- REGUIRTNENTS

TIE_READJUST REQY IREMENDS SHOWY BRIOW.ARE FUR MATNTENANGE USE ONIY

| OPERATE v NONSGPERATE . RETEASE
o ey HERE MECHANIGAT, REQUIREMENTS ™~ - -
B1149 (a) Armature Travel .015" 4 +0025",
(040%1): 7. ." (D) Thers shall be a psrceptibls” follow of the bent spring

when the relay opoerates, but'it’ w11l not e necessary
ta nave & vinvble studngap,

_‘r v

“LLPTRTLﬂT,R“QUTHJdEW“S

%1149 Srecial rﬂqulrements due to clrcu*t condltions ‘and to ’
(0,0-1) obtain speed. ' N
Isiner Threugh reldy: ' ! wiThrough ‘relay
AL winding: winding:
{ 500 Readj. 015 amp, Readje .010 amps = oo
ohms) heough parallel Through parallel - * =+ - -
coubination with corbination with ERRA v
00 ohm non=in- .F\CC ohm TON~in-.
dquctive resistance.”w_duc*lva resistance,
Reﬁijo (032 &.MPo e ® >:qead:jo -(/21 amps * ‘ S
Test .0%4 amp. Test 020 anmp.
Outer Hold:

WA e Readjs «027 amp. = L K
. (100 Test 0205 amp. ' . oS
hme) LRy

1187 {Special reqqirements td mset tesﬁing cbndxtions)
(Co). .. .Readj, «011'ampe *Réaaj. 0674 amp, D e :
Wags. .. Dest 017 amp. Tost 007 ampe* " ° * - < - o
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ELBCTRICAL REQUIRELIENTS
Special requirements to insure fast operation.
RGEd:} e 009 ) 2P e« Readj e« 000868 Al e
Test 0095 armp. Test <0064 arpe

MECEA NI CAL REQUIRELIENTS

Armature travel «035" + +0025".

ELECTRICAL REQUIREMBENTS

Special roquircments to insure fast operations

Readje «018 amps The contact pressure
Test - «018 ampe of the normally closed

contacis shall be minimun
20 gramse. The contact
pressure of all other
contacis shall be minimum
15 gramse

Af ter operating on 047 =2mpe relay must remain operated
when the circuit is broken for a minimum period of .O.l
second, and releace on open clrcuit within a time inter=
val of 0.3 second maxirume

Minimum tenslon of 20 grams on normally made contacts
of tho make~before~break combination of the top set of springse

Test 036 ampe Test 032 ampe
Test 330 ampe Test o270 ampe
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