Tests idleetric Company, Inc., ( 1 Page) Page #1.
Equip.s<nt Engineering Branch, Hawthorne, - Appendix 5,
Issue 1 = BT-802492.
July 18, 1923. £

This Appendix was prepared from Iésue 20 of T-502492.

AR R R 5o T Y

b JTHI S ST S B
Line Circuit - Trip Circuit = Start Circuit = Tire Alarm Circuit = District
Selector Circuit and Line Finder Circuit = Arranged for Coin Box Lines = iith

or Without Message Register = Panel Muuhine Switching System.

Cancel circult reguirerents on page 24 to 38 included.

Cancel Circult requirements in zppendix l.
Cencel Circuit requir:.nts in appendix &.
Cancel 211 of appendix de

Cancel all of appendix 4.

ENG. B.F.Me CHECKED BY:~J.I. APPROVED: ~H.L.MOYHES.
7/20/23, : E.ReCo
MH T
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Jeetern Flcetric Company, Incs,
gi

(1 Page) Page
Enginearing Department : Appendiy 4
New York. Issue 1 - BY-FO2492
February 2%, 1923.

METHOD OF OPLERATION
PANEL LINE FINDER
Line Circuit - Trip Circuit - Start Circuit -~ Time Alarm Circuit - District
Selector Cirenit and Line Finder CGircuit = Arranged for Coin Box Lines - With or
Yithout 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 =g
follows:

After operating on .047 ampe, must remain operated vhen circuit is ocwvened
for 2 minimum period of

Oel second and release On open circuit within 2 time in-

terval of maximum 0.35 second.

CHK* DO DCUP A PROVED=Je I DCOW-GML

: Connections Museum, Seattle, WA




Western Electrie Company, Inc., : (1 Page) Page #1.
Engineering Dapt., Append ix 3.
New York. Issue 1 - BT-502492.
’ : ' November 1, 1922.

METHOD O OPERATION

PANEL LINE 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 lMechanical Power Driven System,

The requirements for EJ01 and E1187 relays shall be changed to read
as follows:-

CIRCUIT REQUIRFAMENTS

THE READJUST RIQUIREMENTS SHOWN BELOY ARE FCR MAINTINANCE USZ ONLY

OPFRATE NON-CPERATE RELEASE
901 Special 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 omn,
Test 019 amp. Test 0046 anmp,

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

Wdgse Requiremsnts with relay cover off.

in Readjs .Cll amp. - Readje. 0074 anp,
series Test 4017 amp. Test 007 amp.
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.'dgl

(100 ohms)

E’L\TG.--’TPI-MM. CHK'D'--LBS‘-C‘!’P. APPROVID: JeLe DOW, Goellalie
12/29/22. :

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



western Blectrie Co., Incorporated, (1 Page) Fage #1.
Engineering Department, Apperdix 1.
New York. - Issue 1 - BT-502492.
iay 1%, 1928&.

METHOD OF OPERATICN
: PANEL LINE RINDER i
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
beyord, the calling subscriber controls discomnection. In position 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 switch t¢ Yosition 17 and ground
on the break contact of cam D, advances the switch to position 18, From this
roint on the district selsctor and switch are restored to normal as described.
in paragraph 31,

Fage 23,
Paragraph 59 shall bte changed to read as follows:
BLI~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 E46)1 (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=CWP, - APPROVED = Ge L. SIUYTER, GeM.L.
12/16/22.
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Western Electric Co., Incorporatsd, . (1 Page) Tage #1.
. Engineering Departmeat, : Appendix Z.
Jew York, : Issue 1 ~ BY=E02492.
: : July 351, 1922,

METHCD OF OPERATION
PAVEL 1TINE FINDER
Line Circuit ~ Trip Circuit -~ Start Circuit - Time Alarm Circuit - Distriet
celector and Line Finder Circuit - Arra nged for Coin Bex Tines - With or Without
Messnge Register ~ Full Me,hunlcal Power Driven System. ;

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

11.1 1If either the ST2 or the STB relay remains operated, due to the
failure of the TR or TR-1 reigy in the trip clrcuit to be shunted out and re-
leased, the KPF relay cperates as soon as tha interrupter contacts I, IIT and V
clase, and locks under control of the STA or S0B 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-
lay. Uhen ground is rémoved by the emening of ths interrupter contacts Il or
IV, the STA er the STE relay releaqu, releasing the XF 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 KF relay 1s operated, operates
the KA relay. The KA relay operated, {s) locks under control of a key at the
trouble desk, (b) lights a lemp at the trouble desk individual te the line
finder frams 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 REQUIRENENTS
THE READJUST REQUiBENENTS SHOWN BEIOW ARE FOR MAINTENANCE USE ONIY
OPERATE NOW=0 PEPATE RUIEASE
w725 . Readj. 017 amp. Readj. +002 amp,
(xm) - Test «01Y amp, Test <001 ampe
B1626 Readj. +010 amp. Readje «001 ampe
(Craal)i Test 016 amp. Test +0008 amp.
NG+ =~ T KBH. CHK Do == ASP=CWP, AFFROVED = J+ L DOW, GeMoTe
12/16/22. :
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crn Blecitric Co., Incorporated, o i’ages) Pagg ifl.
Bnginecring Dept., e Isuue 1_— BP~E02492
New York. Apr #pep0L 1958

Wlis

oY

Ve s ek
METHOD OF “CPERATION * « 7" . v F0 S o NN 4
_ : . PAVEL LINE FINDER =~ . " ' s,
Mlne uerUiu e Trlp ulrcult - Start berulu -~ Tine Alarm Girouit - Dl"‘;l@u‘
Je,leouor ulI'Calu And Line Finder Circuit = Arranged For Coin Box Llnes -~ With
”'L!’rlthozu Message Register ~ Full Mbchanlcal Power brlven Syutem.

1. This common panel line finder and dictrict sélector circuit is used for
anesing calls originated by a dial subscriber on an individual message rate or
goin box lines in a full mechanical office. It cgasis tu ‘of ulX “unculonally cou-
‘nocted circuits, as follows:—~ . RS A e ,

1.2 The LI circuit consists of g 11nu relay (L), cut-off relay ( co), and
message rogister, onc line circuii for each subscriber's linee When the ré-
ceiver at a calling station is removed from the Switchhook, battery is connected
to the hunting (H) lead of the calling line and the associated apparatus func-
tions and sUarus‘J line finder selector hunting for the battery on the hunting
leada .men ‘the calling line is found, :battery and ground from the line circuit
‘ie disc onnected from the tip -and ring of  the line, which awaits the closure.of
trlking battery from the associgted sender 01rcuit. The trip Cerulu is also.
Lcleu“ed; uhus Dermit 1ng.an0uher call to start in that half of the groupe

€1

1.2 A TRIP ulfGUlu 1u prov1ded for -each bank group of 20 llnes. thus makino
15 trip circui®s on a panel line finder frame of SOO lluas. Bach trip circuit
is divided into two units, trip unit 4, having access to the first 10 lines in a
bank, and trip unit B, having access to the last, 10 lines in a bank. The trip
¢ircuit mechanically trips the selector bruches of the particular bank in which
the tewrainals of its associated lines appear and connects to a starting cirouite
gach trip .circuit. is equipped with an emergency plug and Jack, by means of which
a deiecu1v° trip c1fcu1t may be immediately repglaced by an emergency circuite

1.3 The STARTIIG circuit controls the routing of calls to the rcspective:
line finder selectors -and starts an-idle seclector hunting over the line terminals
for the calling linc.. It alsoy at the same time, releases a trip relay in the as-
sociated trip unit, thus permitting another call to start in any other groun.
M.gre is one otarulng circuit for each frame 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
solectorse Hach regular starting circuit is pfbVided with means for testing any
lire finder circult and is eeuipped with an_emergency'blu‘ and jack for 1mmed1 tely
'>\1491n“ the regular 01rcu1t*11uh an emefgency circuit at any time.

1.4 The leu FIiDER circuit is arranged to find the calling ‘subscriber's
line and connect it with the various switching apparatus necessary to complete a
Galls Hach line finder.circuit is permanently comncctod to a dictrict .selector
sireuit and consiste of a power driven selector having 15 sets of contact brushes
Jired in miltiple, one set of brushes ‘associated with each 1ind banks At. the
sunr time the line finder scelector €tarts upward hunuln@ for the udlllng line, .the
assoclated district circuit functions and selects an idle sender. This circuit
also moluue a MAKE BUSY jack and a TEST: jacke i \
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15 The DISTRICY SHLECTOR circuit, which is the other end of the line
tinder 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 ended 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, and
connegts the tusy tone to the calling station if required.

146 The LINE FLIDER TILE ALARII ol Pond t 45 for the purpose 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 multiple 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)« Bach frame and bank has a capacity of 60
line finder selectorg, 30 selectors mounted on the front of the frame and the
other 30 selectiors mounted on the rear of the frames This mmber of selectors
for each 300 lines may be reduced to 40 or 28 selectors. The arrangement of the
selectors may be accomplished by Spllttlng the line multiple banks of 3 frome in
the follm11ng nanners=

. 2«1 Bagh 60 selector bank on a frwme is s»pli¢ in the center and arr&nged
for a cross connecting cable, co that the first or bottom line on one side ol
the split will connee’ *0 and apnear 3t the last or top l1line on the othsr hal.
of the banks Thiu practice 3Iis used where 60 line finder selectors are requirow
for each 300 lines.,

. 2¢2 Each 60 selsctor bank on a frame is cplit into three sections of 20
-selectors each, two of these soctions to be arranged for crose connecting to: ’
each other, the other sectiion to be cross connecied to a corresponding bank .
gection on anothsr frame. This practice is used where 40 selectors are re=
quired for each 300 lincs thus permifting 900 lines to be accommodated on two
frames. : : : _ 3

2.3 A 56 Selbcvor bank split inuo four SGOtlonu of 15 selectors each.
tho first and second sectionc 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 seclectors are required for each 300 lines, thus
nermitting 600 lines to be accommodated on the one frame. =

- 3¢ LEach group of selectors for each 300 lines 1 divided into two sub-
groups, “A" and #Bn, The "A" sub-group of selectors ic on one side of the
transposi tion split and the "B sub-group ic on the other side of the transe

. position splite By this method, a call origim ting in a group of 20 lines
gauses 2 selector in the A" or "B" sub-group (o start hunting, the sub=griap
depending upon the calling line being in the first or last 10 lines of the
groups Should two c¢alls in the same group originiate at the same time, one
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i

being in the .LlI’Su 10 llnes and the 04.,1’.\81‘ bemQ 1n the ‘last 10 lines,; o Se=:
lectors will start, one selector in S*xbmf*«ma AN ‘the other in sub=group- npHrg
Should all line finders in a ub—grouo be buuv ‘a ‘eall origina ting within- uhe
cories )ondlng 10 lines /111 start a select tor 1n the adgacenu sub-grouo. :

4. Vhen both sub=groups of "elz,ctgrs for 300 lincs arc on the same framg,
t7o TRIP magnets are uscd, one magnet on the front and the other magnet on the
rear of \be framce When both sub-groups of uelecwrn are en separate franocs,
four TRIP magnets are uued .one on the fI‘Ohu anhd one on the rear of each 1r:n.1e.

‘_f)E"s.‘AILED DESCRIPPLON

O?"(‘UYJ PING .CATL

Ha ’J‘uc, o»;:wlun ior a c,a.ll or 1g1na tingz in the first 10 lines of a group

3 a5 £PEITAG =] When the recelver 5t the calling station is removed from the

# A_«-:.uhoo., the L rxndr 1n uhe lme clrcuit operates over the subscriber!s

[31 A turn cozmec ting oattery to the H terminal of the line at the finder

~1€ bark and opem ting the BA rela,y. The BA relay <.:irated, operatec. the -
£ \I‘G.I'«a‘y- in a circuit from ground on the armature oi ths BA relay break com~

toct of the K relay, 700 obm outer winding of the TR relay, break coatacta of

the Ay BI-A and 37-B relays, to bgwery onn the armatare of the uﬁ?-v menets
b6 WU ste lwy operated, (a) operates the TRIP magnets, {b) opens the lockis
crics CerlJlu .“u"ough the 1R relays in the other bark "'\:'ouns, as hereing? tay

dezcri baa, (c) locks in & circuit from ground th'ou*h its 600 ohm inner wWinGing
w06 moke c01utact, terminal 1 J.I’]Cl 'bm<h of the G grovp distributor s_eleotor, ) L ¥
break coutacts of the G, CA and’ SB relays to battery through the 18 BH resis- -
tznce ia parallel with the «Jlnd;mu of the ST=A rclay, which operates.  Each
IMIP magnet operal tes ite trip rod, thus wipmnf the corresponding group brushes
of the associated selectore on its respective side of the frame. The ST=A rélay
operated, (a) operates the STP~G magnet, which remains operated until the ST-A
relay releases, (b) shOi*t circuits the 500 cim winding of the CA relay, pre~
venting it from operating and s tartinrg a line finder in sub—=group’ "Bt while'a
c.ll is going through, as deucrlbed in paragraph 41 under "ALL S5 JLACTORS T1 OI\H& "
SUB~GROUP BUSI™, (o) operates the X relay over a cirouit from ba,uery threagh
tihie winding of the K relay, moke contact of the TR relsay to ground on the arua~
ture of the Si=A relay, (d) closes & gircuit operating the IF relay in the linc
finder circuit. This clrcult is traced from ground on the right outer armaiure
sado inner maks contact of the ST~A relay, through the break contacts of the

¢4 and G relays, the A=l bridging brush :md terminal of the A selector, over

cad 3T, break contact of MB relwy in the line finder circait, break springs of
tae DPESP jack, to battery through the 1000 ohm inner windinz of the LF relay.
Tue K relay operatcd, (a) locks fo gréund on thu armature of the BA relay :
turongh its make contact and the break contact of uhe O relay (h) cpéns the Gl
Ui G through the 700 ohu Jimlnfr of the TR relay, thus preventing another line

inder seloctor Irom being ctar ted by this call, (c)‘clo es a circuit from

grouad on its make contact through the 1500 ohm winding of the O relay, but the
O relay doss poi operate at thic time on account of iusufficient current through
the winding.” The IF relay opera ued, (a) lccks through its moke “ontact and both
vindings in series, to ground on. the break contact and srmatare of the H relay.
(b) closes a circuit operating the GA relay in the star ting circuit from grouad
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and connects ground to the F? lead, causing the T, relay to operate and lock
through i*ts inner winding over the tip of the fundamental circuit previously
descrit ‘.« The L relay operated, advances the switch for talking selection.
As tre switch advances, ground is intermittently connected to the tip side of
the fundamentzl circeuit through the outer contacts of cam F, holding the 1 re-
lay operated, but successively short elrcuiting and permitting the re-operation
6f the stgpping relay in the sender circuit. 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 uron the class
- of call. As the switch leaves position 10, the holding eircult of the CI relay
15 trensferred 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 outéer and licwer inner contacts of cam V make
contact of the CI-1 relay, irner contacts of cam U make contact of the E relay
* to battery through the primary winding of the CI relay. The release of the L
relay opens the holding circuit through the CI relay, reoleasing CI and CI-1
relays and discomrecting the sender from the dlstrict circuit.

GALLED PARTY ANSWERS

22, When the receiver at the called station is reroved from the switeh-
hook, with the switch in positiom 11 or 12, reversed battery and ground from
the incoming circuit operates the CS relay. The CS relay operated, closes &
circuit from ground on tho uprer outer contast of cam H, . through the make con=
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 interrupter closes, ground on the
interrupter contact, operates the GH relsy. The CH velsy operated, lécks through
1ts 600 ohm winding and ‘the outer contscts of cam 0, to ground on 1ts make con-
tact and armature. ] & 5

 23.. The 149-J interrupter is so connscted in the cireuit thst the oper-
ation of the CH relay 1s delayed for at least two seconis after the CS relay
orerates. This is to prevent the false operation of the CH relay should the
CS$ relay operate momentarily before the called party answers due to any line
di sturbarces. ' "R '

OPERATOR ANSWTHS

- P4, The switch advances to rosition 13 as described above, and when the
operator inserts the plug of an answering cord in the answering jack of the
trunk, the GS relay operates on reversed battery and ground over the truni
The CS relay operated, closes a 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 re 1ay to the uppsr con=
tacts of cam J.  In position lédyi.achecking ton'e clzculti is' cloged over she 3
sleeve of the operatorts trunkjy dnner . coniac 8. of ‘cam ‘E‘,‘m.ko coritact of the L
relay, upper caniacts of . cam V, lower contactis. of ‘cam Y, 2° et 4 cominnser, .

lover outer and upper inner. contacts of cam X, the S brush and terminal at the
1ine finder bank,. %0 ground uhrowfrh uhe windmg of* the' CO trelay for mumber :
checkings - .-, SN RS SRR TR WU M R S e Y s

DISCOI »FhUI‘IOl.-- R GULAR CALL

25e 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, closeu a circuit dwmcmg the switch to pos 1\.10n lo. :

LESSAGE RECISTERING

"2'6. on M. R. or coin districst circuit», uhe CI relay operates x,hhe uhe :
switch is passiag throvgh positions 14 3/4 to 15 1/2 and ancther senter is se=
lected in a wanner similar to .that described in paragraphs 5 and 6 e: o“pt ‘(:h_~
the CI relay cperates in a cdrouit traced from batteéry through its inner j
winding o]’l(., make conmcu of the E-relay to ground on cari Le The aveund o hold
the test fermm:nl of the;-oe-ide tusy after the releace of the CL rslay, is’ son-=
nceted until the u/iu(ah advanges. from position 16~1f2.° In position 15 1/2 the
oI relay lociks o ground on uh@ Test lead if. the test brush of the sender is
res ;ing on the terminals of a busy sendere. If the call has been completed the
CF relay will have ooemoed in-position 11 or 12, and 'as ‘the ewi tch enters,
position 16, a circuit is .closed to the Selector: Time Alavm Circuit, thus. :
giving a visuval and auditle alzrm if a sender is not selected in a reasouable
lengtn of tine. : 47 :

27. When an idle sender has beon selected the CI relay releases, ‘sinee
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, thue iower ccntacts of cem R, the break c’m‘cmt ‘of the ¢l relay the make
contact of the B relay_, to @ound tnrou rh the qnner conmcts of cam I« g

28« The D rela';f_ osger\ eu Adn pouluion 16 and advances the swi'tch to po‘si"—- /
tion 17 from zround on its make coniact, inner .contacts of cam If, the mulre con-.
tact cf the L relay, the lower outer contact of cam B to battery throush the

"R maguete

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

oi the SL relay, outer contacts of cam T, throush the three 13~AH resistances ', LAY
ia purallsl, make contact of the CH relay, the H brush ard teruainal at the lins
finder bank, over lead H, thr ou'fh the break coatact of the L relay, to ground
shrough tie message rejister (MR) operating the. message rexister. During the
.aewuge registering periog, another line finder s sclector hanting over the line

terminals in the same group will not stop itc bmuhe.. on tne 1u1t1p1e terminals
oﬂ this line at this time for the reason that its H relay is ..,hunted by :the 5
ohm message register while the H brush of the huntmg seleotor is passing over :
the E tbrminal 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
cam 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,
nalte contact of the CI~l relay lower inmer znd upper outer contacts of cam U,
t0 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
switeh advances to position 18, the circuits through the-D,: 8L, CH, and L re-
‘ays 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 li comrutatvor brush and segment, through the 350 ohm winding.
oi the DS relay, inner contacts of cam IN break contact of the D relay, to bat-
tery on the break contacts of the DS relaye The DS relay opersted, (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 distirict selector have roe-
turned to normal, (c) operates the line finder DOWI magnet from ground on its
armsture, which restores the line finder selector to normal. When the line
Ziunder selector returns to normal, ground is disconnected from the il commus-
tator sogment, releasing the ¥, DS, and IB relays. ‘

o “Inposition 18 the X relay rcledsed connects growd through the up=-
ontacus of cam D to the district DOVIT magnet, wiich operates and restorces. .
trict selector to noruial. Ac the district selector retwuras ©o nerial,

4 circuit is closed from grourd on- the Y commmtstor brush and cegment, upper
icnor contect of cam By to battcry throuch the R magnet, advancing tho swiich
to wesition 1 or normale As the switch leaves position 18, the circuit throngh
the DOWI] magnet is openede ‘

3R2e Should the calling subscribor'fail 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 alarn
circuit from ground through the upner outer contact of cam H over the circuit
Previously described, thereby notifying the switchman of the existing condi-
tione : 5 }

DISCONNBCTICH =~ TALKING TQ 0P ERATOR

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

ground is connected to the sleere tcrainal of the trunk to holda the district L
relay operated.  If the pluy of the cord 1is removed from the truak jack before
the receiver at the ‘calling station is roplaced on the swiichhook, the line :
relay in the tixunk circuit operates, thereby holding the ground on the sleeve
terminal of the trunke Vhen the receiver at the 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 DC relay rcleases, and ground is disconnectad \

-

from the sleeve of the trunk releasing the L relay, thus advaacing the swiich
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to position 15. As the switch advances from position 14-1/4. the. 1ock1pg 911:-
cuit through the immer wiwilag of the D relay is opened at: Gafﬂ J; relgwmg fhe
relay. The D relay releatud, (a) opens the circuit through the SL relay, which
releases, (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=-
mal, 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 om,. the line
finder and district selectars are restored %o normal as described under 'Discon-
nection = Regular Call"s Paragraph 3l. :

COLLECTING (R REMRNING THE COIN

.- 34s If the call i1s from a coin box line, another sender is selected 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-l relay.
When the switch stopped in position 11 or 12 for talking, the CS relay operated
whon the receilver was removed from the swiltchhook 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 tho sender functions and connects “coin return' bat—
tery over the T and R leads of the sender, t0 the subscriber!s station, returning
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=l relay, lower contacts
of cam V, to ground in the sender circuilt over the SC leade.

- 36« Vihen the switch stops in position 13 or 14 for talklné; selection, the
CH relay does not operate, Since the call is to an operator, and therefore the
coin is returned in the same manner asS previously described,

37. When 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~
iéy released, advances the switch to position 18. As the swiltch enters vosition
18y a clrcuit is closed through the 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 switch in positicn 18, another circuit
is closed from ground on the M comrmtator, outer wilnding 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 relaye The DS relay operated, locks directly
to the same battery through its make contact and closes a circuit energizing the
line finder selecior DOW magnet, restoring the line finder selcotor to normal,
AS the switch advances from position 17, battery 1s 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\relay'rp]st ase Tha GO relay released, asadn copnects
battery and groand o the i and ring of the line throwgh the L relaye. The
s ﬁUi&y(OQbfapbu also closes a circuit operuting the F. relay. Wien the so-
- lector rewrns to mormal, the c¢ircuit through the il commutacor segment is. .
b opanod, releasing the B, DS, LB, and F relays, restoring the eircuit to noriale
Waen t1e district-selector retusns to nowmal, a circuit is closed from ground
on its Y cemmtavor to baztcfy-uhrouga the R magnet, advancing the switch to
o . : ;

Dosizion 1 or normale

DISCONERCTICH Oif ABATDONED CALLS -

{(2) DISCONIECTION BEFORE LINE FIIDER SELECTOR I

38« bhovld th

a calling subscriber replace the reCeiver on the svwiichhcook
before o mwnbding selecsor f

inds the line, .the L rclay in thne line circoit re-«
leases,: disconnecting battarg frO” he H terminsl 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 IR “elay i ring oférasved, locks and oparztes the {TA
elay in ths-line finder circuit and the selsstor

n
relay, which operates vhe 1IF re
is svarted musting, 0% described under "urlglnauia 111“ daragraﬂh He The sC~
lector therefore hf&VvlS to «the too Of the mank and the H brush ol the seleclor
isXes convaey witi uhb terminal of the'H comb at the top of the altiple bunke
‘ae I relay operates from ground on the break contact and aimature oi the S
Vs winding of ‘the II rolay, ovtor- contacits of cam W, 1 brush of the selector
0 batiery oun the terminal of the H como,'rtnpll & through the 1,000 chm non-
inductive winaing of the BA-l relay and the breck coatacts of the EA-1 and BA
;ulkj°. The H pelay operated,y releaseg the IF *ul 1y, which in tarn releanssse tho
¥ ralay ané onens -the circuit through the UP magnet, stopping tihe seicclior. dhe
T coipmyts s opened with the selector brush resting on the H coub
terainal to orevont the district switeh Zfrom advancing from normal when the ¥
relny 1o relosced by the velcase of the i relaye. waen the F relay rclesses,
thie U3 re 1ay~oovratuu ihrough its 1,000 obm winding from geound on the % commi=
tacor drush unG scznente The DS relay operated, oou¢wtes the DOWT magnet, re~

toring tiae selactor to normala: 'z ' R A

e
t

PCSITION 2 t0-G.

3« If the receiver is replaced on the switcbhook at the calling station
Johile the district switch is in pociticn 2 to 6, the disling circeit is opened

at the calling svation, causing tae son&e; circuit to function and connect a

t @
rO

direct ground t0 the 50 leady causing the D'L elay to release ou account of the
ircreased -curvent flowing turough the outer winding of the relay. The D relwy

is sconaected. difforentially, bné does woi rclease when its imaer winding is )
connected directiy o ground and its outer winding connected to ground in GTIG”
it sufficient recistance.  The Dvrolsy veleasedy operates the DS relay, which
sessered ¢he line finder selecior b0 no:malq as describsd in varagraph 0. The
2 relay releaced, also opens the circnit tarouzh the SL relay, vhich raleases.
The SL relay releascd, disconnects bacz~wy'from load 8, releasing the J0 relay
in the line circuit, and advanae e district ewitch to position 6 from ground
on the ¥ commtator and break contect hrough ihe loawer

&

8

contacts of cam D. With ihe distric is closed
from uhe same ~growad shrough tne lcwe: of zam L,
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to battery through the DOWN magnet, operating the district DOWN magnet re=-
storing the selector to normal. When the selector reaches norml, round on the
Y commtator brush and segment 3dvanceu the .:wuch to noi rla‘l. e R v - &

POSITIONS 7 _to 10

.40, Should the receiver be replaced on the switchhook while the district
.7iteh is in any of these positions, the line finder circuit is restored to nor=
mwl, as previously descrlbod in paragraph 30. Trunk hunting and selection D@~
yond will take place in_.the same mamner previously described and the advance of
the sender.circuit adva,nceu uhe qu tch to position 1l. 1In position 1l the re~
lease of the D relay. advances uhe F‘wxuch to position 16.. In position 16, giowid
on the armature of the oL relay adv:mces the switch to position 17, and ground
on the break contact of the D. rela.y through the upper inner and lower outer con-
tact. of cam D, advances the switch to position 18« From this point on the Glb-—A
trict: uelecuor and uw‘luCﬂ are restored to normal ag described 1n oara”raph 3l

ALL SELE\,TIOITS In Ole CIUR-‘(")OIP BUSY

41. If all the selecuoru in °ub-"rouo nAN, for ex:n:‘plc,, are busy, thé C4
relay operatcs over g circait from ground on the armature of the IB relc.y in
the line finder circuit, through the make contacts of all uhG other operaved
IB relays in sub-group "A" over lead CH. to the starting circuit, 500 ohm mndm“"
of the CA relay, to battery through the 600 ohm resictance (C)e The CA relay
operated, trausiers the circuit throug sh the 600thm_win,ding_ of the TR relay in
the. trip circuit from the winding of the STA relay, to batt tery through the
7inding of the SA relu.;y and the break contact of the SB relay. Vhen 2 call is
woun received, the SA relay operates in series with the 600 ohn winding of the
TR relay, in. turn operating the STB relay. This circuit ic traced from batt very
through the winding of the SIB rclay, male contact of the SA relay, 600 ohm re=
£ is tance (B), to ground on the armature of the CB relay .The STB relay oper-—
atod, Operates the E rel ay, staris a selector in the "Bu sub-group hunting. for
the ealling llne and closes a locking circuit through the 1000 ohm winding and
mske contach of the CA relay. This is to prevent the reles se of the C4 relay
should a selector become available in the "A* sy sub-grcup while a call ic going
through the "B Sub—group. If all selsctors in sub-group "B" aré busy, the _
operation is simllar except that the CB, 5B, and ST=A relays now operates The
ST~A relay cperated, Starts a selector in the "An sub—”froup honting, as exX~
pluined befores A

B

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

, 42. If all uelcc uOI‘S in bo..h gub-_grougu are buSJ bo th the CA and CB re—-.
lays are operated. Should a call be received in either sub—ffroup under thes
conditions, the corresoondmg 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 CB relays arc open. when 2 2all is received in the "A" or. "B" sub-group
while all selectors are busy, fm{; special_ message register (MR) in the starting
circuit operates. through the make contact of the S relay to ground on the ar-
mtare of the CB relay, if the call is in sub-group "4", or through the mgke
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 wore originated whilc all the Yina finder selectors were busye :

I1UE FIVDER TIME ALARIL

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 maon: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 the time alarm circuit over a circuit from batiery through
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 1. of the
start arc of the time alarm sclector, Dreak contact of the A frame relay, t0o the
intérrupter contact. When the interiupter contact closes, the B relay operates.
The A ( frame) rclay doce notv operate, however, due to its windings being short
cirruited by ground om the interrupter. Vhen the interrupter contact opens,
the 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 SIP 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 selector, to battory through the winding of the STP magncte.
Vhen ihe interrupter comtact opens, thc STP magnet rcleases and steps its
brushes one step on iis back strokes 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=l lamp in the trip circuit lizhts over a circuit from battery
on the armaturo of the A (frame) relay, tcrminal 5 and brush of the LAMP arc of
tiie selector, lead A, through the muke contact of ‘the BA relaye BA~l lamp, lead
Cy to ground through the winding of the B (alsle) relay $n the time alarm cir-
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 source of trouble
is removed and the BA reclay 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 znd sieps the . lector brushss to terminal G
in which position it awaits the nexi closure of lsad Be 2 e

44s Should the BA rclay rclcase before the fifth terminal is reached by
the 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
iexd 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 describved for position 1.
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WIRING OF GRCUP DISTRIFUTCR BANK

45. Tho wiring of the two group distributor arce of the regular G distri-
puting selector bank, shown on the regular starting circuit, and of the emergency
G distributor selector bank, is shown in de%ail in the circuit associated 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 drawing. As a trip circuii is divided into two
units, 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_adcess to the line finders in sub=~group "4'. Calls originating in the
last 10 lines of a group are connected through trip unit B and a corresponding
terminal 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 sitep to the mexty group afier each
calls The geries circuit through the. contacts of the TR and TR~1l relays per=
mits the‘passingfofﬂa'call through a mumber of idle groups with the same speed
as 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 groups at the sane
time, the group nearest the one having the preference at that time will be cor=
pleted first, becauss of the series locking arrangemient of the TR or TR-1 relay
helding the relay of this group locked and releasing the other relays.

46« ‘The TR relay in any group locks from ground through its 600 ohu. winding
and nake contact, jack 10, terminal and brush of the assoclated 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 terninals 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 group, 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 resting 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 resiing
on the first group termiinal 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
mamer to jack 10 of ‘group 1, terminal 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 dirfferent groups causing the TR relays in the two groups to Operate
together, the call originating in the group nearest the one having the prefer=
ence of the starting circuit will be completed first. For exauple, 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 Si-A or ST~B relay and the brushes advance
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53 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-
nected. 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
_in therstarting circuit through the strapped ring and sleeve of the TEST pluge
‘VWhen the plug of the test box gard is inserted in either 159 test jack, the A

zulay operates from ground on the sleeve of the test box cord. “he A relay
ii;operaved, opens the circuit through the 7CO ohm winding of the TR and TR~1 re~-
.:Yays in tho trip circuit and counects ground to the winding of the B relay,
which operates. This circuit is traced from ground on the right inner armature
of the A relay, winding and break contact of the B relay, brexk comtacis of the
ST. and S1B relays, to battery on the armature of the S{P-G magnet whea the
provious step of the G distributor selector has been completed. 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 line. The B relay operated, (a) locks to battery on
- 1tL muke contact, (b) operates the € and CI relays from grornd on its armature,
throagh the break contact of the B relay, (c) closes the ring side of a laop
tdrOJ”b the test boc, which operates the L relay associated with the teey line.

The O relay operated, {a! i‘ransfers the cirecuit for operating the A relay in
tae syarting cla*uio from ‘ae G distributor seloctor bamk, {b) cpens the normal
&7 Lead. {6} cloges the circuit through the IF relay and T297 jack to the muke
coatact of the MT~A relsy, as hereiunafiter described, {d) opens the onerating

.»O

rauit for the S9-B relay, which would otherwise cperaue and locck o a call
within the last 10 lines in the groups. The Of relay operated, (a) cioses a cirgiit
for operating the TR relay in the trip circuit from battery on the armature of

tac STP-G magnet, (b) commects the K lead of sub-group “A® with the K lead of
sub=group "B, thus connecting the X commutabtor segments of all the seloctors

of both sul~groups together, (c) commects the Y lead of sub-group AN with tho
Y lcada of sub~group "B, so the GA relay will be operated by a selecior in
either sub-group.

2

54, The L relay of the test line oporwued in turan operates the BA relay.
Tho BA relay operated, operates the TR relay throuch its 700 ohm winding over
the seme circuit as described under "ORIGLIATIIL CATIM aragraph 5y cwnopt this
time throuzh the make contact of the CIL velay, the A rolaj belug oporstee. The
T rcrwy‘ogpr@ted, functions as previcousliy da scxibod and lecks in a circuit
traced from ground through its 600 ohm winding and break coatact of the C relay
b ook contacts of the CA and SB relaye to battery through the windinz of the

relay, which operates. The STA rela; overated, functionms as Jescribed vnder

VGIIADIIG CALLY paragraph 5 and in addation closes a circuit operating the D

“ye The circuit for operating the LF relay of the line fiudisy cirouit under
is traced from ground on the armature and inner make contact of the STA

2¥s through tne break contact of the GA relay, make comtact of the C relay,
sleevg and ring of the TEST Jjack and plng in the line firder circuit, to battery
Ey?ough the 1000 ohm winding of the ILF reiay. The IF relay operated, siarts

vie selector hunting for the batiery on tine H teywiral of the test line, as in :

3?9 %§se ofa regu}ar cal}._ With the excepticns alrsady stated, the line, trip,

Svarting, line finder, and district circuits functicu as for a rsgular 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 ouler make contoct of toe STA velay,
break contact and winding of the D relay, to baticry on the srmsture of the B
relay. The D relay operated, locks 1o ground on the armature of ilie A relaye

e ab

Taon the STA relay releases, the B reloy opcrates from ground on the lefs in=
ncr armature of the STA relay, meke contact of the D reluy, to batiery through
the break ‘contact and winding of tho E relays. The E relay opzrated, (a) locks
‘o ground on tho armaturs ¢f the A relay, (b) relezses the C and CL relays,
roby restoring the siarting cirsuit to normal, (c¢) closes the eircuiv from
>ry on the armaturce of she SIR-G magaet, which was opened Dy the oplratvion
e A relay and later ‘cioced by the operation of the Cl relay, throuzh to
the 700 ohm winding of the T 3nd TP~ relayce Whon the plug of the test box
ack, the A relay is rcleased, releasing the B,

oring the test circuit to normal.

Cf
Cu

.)"G

D‘O

cord is romovcd from the te
D, snd. B relays, tiercby re

[»]
)
-
~

S cf
e
ul
(

TRLL TAIE = ITNE FIilDER SELECTCOR

56. Shoula the sclector travel to the toll tale position whils hunting,
duc to the multiple brush not being tripped, the I relay remains oporabed
through its outer winding. Grouand on the X commutator bruch and segment is
therety comnected to the ledd #To Tell Tale Circuit!, giving a vicual signal to
the attenéant. As the N commitator segmeht is oden-at tell-tale, the district
is prevented from advancing from its normal position. Tha sclector in this
case is restorcd vo normrl manually by the attendant.

57. Should the sclector travel to the tell=tale position while hunting,
w7ith the multlple brush tripped, a circuit iS5 closed from battery in the trip
circuit through the 500 ohia winding of the O relay in pzrallel with the 500

. ohm resistance, make contact of the BA relay, terminal of the H comb at the top
of the multiple 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 ro~
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 LF re-
ley which in turn releases the F relay and the UP magnets. The F relay releasad,
opens the circuit through the tell-tale alarm and comnnects ground through the X
comm ta tor brush and segment to battery through the 1000 ohm winding of the D3
relay, which operates, in turn operating the Domﬂimagnet, restoring the seloouor
th normale

58. Tha recciver 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 comumuta tor brush and segment is connected trweugh the lower
inner contact of cam B, to battery through the R magnot, advancing the switch
to position 18. In position 18, the DOVN magnet operates and restores the se~
lector to normal. When the seloctor rewrns to normal, ground on the Y commu—~
~ tator brush and cegment advances the switch to position 1.
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OV BRTLOY

L 60. If 21l the trunks in the group are busy, the di
while trunk hunting in position 7, travels to the top of ¢ group and resvs
on the over.'ow terminals. As the sleeve terminal as overilow is open, the L
relay veleases, in turn advoncing the switch to nosivion 8e In position 8,
the L relay re=operates irom ground on the armature of the CH relay, advancing
tho switch to position 9« In position ¥, a cireuit is closed from ground ca
he Z commitator brush ané segment, througlh ths apper contacts of cam K, %0
tvery throngh the R magnet, advancing the swiich 0 position 10, In posi=-
vion 10y o circuit is closed from ground on the 7 coumuistor bruch aid segrent,
through the uppoer outer contact of cam X, lower imner coutact of com L, t 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 contact tc the
gsame ground, thrcugh the upper cuter comtact of cam I, advancing the switch to
wocivion 14 from ground on cam ie AS the switch advances Irom posiitica 16, the
2lay releases, and in position 14 advances the switch to posicion 15. The

triet selecbor,
bl

LY'Fe
relcase of the L relay also releases the CI relay, disconnecting the sender
from the district circults. With the switch in positicn 1%, a circuit iz closed

: %

from the ulliscellancous Wcue Circuit” over lead &, 2 L.P. condenser, upper con=
tacte of cam Gy winding of ‘the reneating coil, 2 Il.F. ccndenser, lower contacts
of csin Y, upner contacts of cam V, lower ouver and upver ianer contaets o cum
J make contact of D relay, to grcund. A tone is therefore induced in &he otlern
winding ol the repsating coil, thus causing the mall Trurks Busye tone ¢ be
sem. back t0 the calling subscribere TVhen the receiver at the calling station
is ‘repiceed on the switchhool, the DC relay releases, onening the locking cir-
euis through the D relsy, which releacos,. Irom this point on, the switch is
advanead %o nosivion 1 as’ described under #Discomuection - Talking to Opevator™

Naragraph

Mo® COMMUTATOR

5le The function of the Q" comutator segnent is to maintain an idle
conditicn cn the maltiple overflow terminals, co that more than one selector
may stop an overflow ot one time; othecrwise, the lirct celector veaching ver=

" £1lov would make the slesve mltiple termimis wusy, thus cavsing succeadiug

selectors to coantime upvard into tho mext group of wruikse The *0it comnratsicr
seguent is open at overflow, but the S dar is continucuse PBoth the "0 and nugn
ccarit.tator brushes are permanently strgppo& together and wired to the multiple
sleeva truche When the selector ic at overflow, the "0V commmiator brush is.
resting on an open (dead) segment, and ac the busy ground is fed through the
BOM cormmtator har only, this arraugenont maintsins & nop=ousy condition on the
sleeve terminalse. VJon necessary 0 combine twe or more gréups of iruulss, tae
wlcinie sleeve overflow termiaals batwoen the combined groups are mode per~
Wenertly busy by being comnected o grounde As the 95" comuatator bar is closed
at vrertlow, the L-ralay is held operated at this iime, and the celcctor there=
fore LUNDS past the "MADE BUSY" terminals into the noxi grovde

TERMINATING CGALL - . - i y :

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 S, 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=-
nects 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 rclay and restoring the cir=

cuit to normal. :
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CIRCUIT RECUIREMENTS . - -

THE READJUST REQUIREMENTS”SHQWN.BELOW ARE FOR IAINTENANCE USE ONLY,

OP ERATE JOU-0P FRATE . RELMASE
179~AK Special roguirements to insurs slow releasé.

‘L) Readj- -09:4- alllPs .A.ll normﬂlly made Readj- 0004 amp a
Inner Test 047 amp. .. ocontacts to be Test »0038 amp.

Wag. tgnsioned to
g minimum 15 grams .

Quter Test 046 A e
wag.

MECHANI CAL REQUIREMENTS

203~4 (a) Armature travel «015% to .020i,
(cs) (b) Armatare rmst mova fresly in bearings.
(o) There st 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 axceed 3560 ohms.:Résistahde

Readjs +0024 amp. On open clrouit.
Test «004 amps |

When the trunk loop is more than 3560 ohms but does not exceed
5000 ohms resistancc. e .

Readjs, 20024 amp. . : On open circuite.
Tes t «0032 ampe

When the trunk loop exccuds stO ohms resistances
Readje «0024 ampse © e ; Cn open circuit.
Test «0026 ampa

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

LIECHANICAL BECUIRFEMENTS

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 reguirements to insure fas: operation.

After a soak of On open circulte.
045 amp, in the After a sosk of
direction opposite 2045 amp. in same
to the operating diroction as opoar-
currente ating currence
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CIRCUIT REQUIREMENTS

THE RE2ADJUST RECUIREMENTS SHOWN BELOW ARE FOR WAINTBNLNCE USE ONLY,

CP ERATE J0E~0P ERATIE RELEASH
200=L Readjes «003 amp.
(Cs) Test +0032 amps
Cont'd,
Bl ’ When used wich loops having a moxirmm resistance of 750 ohms. - -
(D) ¢ After 2 soak of ap= After a soak Of Q-
proximaicly »3 anpe oroximately 3 ampe
Readje 015 omp. Readj. <005 zmpe
Test «021 ampe Test 0037 amne
When used with loops having a maximum recistance of 900 ohmsy
After o sook of ap~ After a soak ol ap-
proximately <3 amps proximately «3 amme
Readje 015 aiupa Readjes +0C5 ampe
Test «019 anip. Tast <0037 amn, .
B After a sozk of op= After a soak of ap=
(B) proximately «3 ampe proiimately «3 ompe
Readje «054 amps Readje 2006 amg:.
Test «062 ampe Test «0057 ampe
E106 Readje «030 cime Readje 015 ampe
{ sA, SB) Test  «034 amDe Test <014 armpe.
E¥99 Readjs 4013 zuupe. Read)e «002 amp.
(L) Test  «026 ampe Test <0019 amp.
IIOTE: To prevent chattering, the "mako-before-break!
spving combination of thls relsy shall be so ad-
Jus ted that the spring, which normally makes on
the back contiuct, 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 15068 relay.
Read)je «03% ziape Headjs 021 winpe
Test - «040 amp. Tost «020 anma
E461 Readjs «012 ampe Rezdje «008 ampe Holad:
(4) Test 015 amp, Test <0076 ampa Readje «0086 amp.
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CIRCUIT REQUIRELIENTS

THE READJUST REQUIRmMmNTS SHOWN'B_LON.ARu FOR MAT NPENANCAE USE ONLY,

QP 4TS £O11-08 FRATE | RELWASE
461 Special requirements to insure Hold.
(B} Wy ‘>R".’?~dja 0012 QldPe Readj""cooe an]pl
Test 2015 aqp. , Test _e0076 anpe o
E533 Special ruquiremen‘“"o insure fast operaulon.
(L) qed.d;]o +C17 lelp_- ReJ:dJ 5 -012 AllPa: ;
lnuer Test ~+0178 amp. Test +0114 ampe -
Ld:}. . v wdead N
{1200 ohms) CA AR SR T
Outer Test o045 amd.
Tdgs
(800 ohs)

NOTB: Relay-to be cuinped with special armature
stop (“oiece pdit P~163914) unless an El
rolay cover is furnishnd.

dj. 022 amp.  Readjs <015 ampe
£

B542 Rea i
(cH) Tost L0205 astwps oSt <Old ampe
Twier VWdge M e 7o ,

. 600 ohms)

duter ot uceds
Wwadg. .
(275 onms)

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

B555 . . - - Readje <009 ampe.

: o gl f ey ReadJ. «0013 cmpo
(CI"I’I' ; - Pest 012 M0 e . ~ ,Test .0006 cmpe
znd B) R ~
4568 Through relay = Through relay

(c=1)

windings

Readjs «015 anne
Through narallel
gombination with
8428 relay (C).
Readj. 032 amp e

Test .038 amp.

Cwindings
TREaATL 009 amp.
Through parellel

combinaticon with
2423 relay {C).
Readjs <019 2P 8

o Test g 003.8 AND-

v
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THE READJUST REQUIREMENTS SHOWN B

B632

{ TR,

Ta=1})
Cuter

Wdg.

(700 ohmns )

inner
’w’dg‘ .
* 600 ohoie)

B637

( CApCh
Imer

G

{ 5C0 ohms)

Ouiter
Vi Q’QL E‘; .

( 1000

o748
(1r)
Inxer
Wdge
(1000
01Is ) o

B750

{118,
lnner Wige
{ 1000

) Readje +025 anmp

. Réadje o038 ampe s
CTest 4042 ampe Test

CIRCUIT RIQUIRIZITITS

BiOW ARZ FOR IAINTENANCHE USE 0107

OF BRATE NOIT=COP BRATE RBLEASE

Readje «010 znpe -

Reaage o017 2mpe
Test 0095 ompe

Pest 030 amp. -

Special requirements to insure fast operation and to
mect hold circuit conditvion. N ‘
Headje ¢045 ampe "Readje o022 zmpDe

Test «048 amDe Tas o 020 omMPe

Hold: :
Rezdje ¢032 acmpe
Test 0034 ampe

Test requirement of inner winding is oroportional to
test of outer windinge.

Roadjes o025 ampe Readje «015 ampe

Tes ¢ 027 ampe’ Test «014 ampe

Holds
Readje o037 ampe
Test o040 ampe

Special requircments o insure fast operation.

Through relay ' Through relay

winding; : windings
Readj. «004 ampe
Through parallel
gombination vith

- 18 BII resistancee

. Readjo 00062 3!!‘.2"-_"

<0055 ompa.-

Through darallel
comnina tion with
18 BI resis tancoe

Speciul requirements to insuro fast operation.

Rea.dj. 025 IDoe Readj. 2016 ampe Jold:
«015 flmp. ] I{G,}dj' 017 AP e

Test 027 wmde Test
£ 7 Test 018 JI0D e

Test requiremeni of inner winding is proportiomal to tecst
requirement of outer winding;

Readj. «028 ampe Refldjo 014 amp e

Test 030 amp. Test ¢013 amp.
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CIRCUIT RECUIREMENTS

THE READJSUST REQUIREMBENTS LA'%HO\EJ'.L%T BFLOW ARE FOR MAINTRIANCE USHE ONLY.

CPERATE JOIMCR RRATE RELEASE
2750 Cont'd. Holds
cuter Wige Bealdje 040 ampa
{ 1000 chms) ' Tesc <043 amp.
B695 Readj. «016 anp. 5 Rea.d,j'. »003 ampe

(E) Test  «030 ampe Tost 0028 zmpPe

NOTE: To prevent chattering, the '"make~before-break"
spring combination of this relay shall be so
-adjus ted thzt the spring, which normally makes
on the buck contacty will give ths greatest

possible coatact pressure against tho back contact.

E896 . Readj. 047 ampa ' ' 'Readje +007 smp.
{B) Teat «050 ampsy Test +0065 ampse

W+ 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
posslble contact pressure against the back contacte

189 7 Readje 4013 ampe. "ReadJs +0075 amps

(4) Test +028 ampe = Test 4007 ampe

E899 Special requirements to insure fast operation.

(s) Through rolay : : Through relay
winding; = Sl , ; winding;
Rezdjs 026 ampe Readjs <005 ampe
Threough parallel Through parallel
combinaticn with combination with
18 BH resistazncce ¥ ] 18 BH recsistance.
Readje «041 ambae Readje «0077 ampe
Test 044 ampe - Test «0073 ampe

001 Readjs «018 ampe : Readje #0052 amp.’

{L) Test <019 amps. ' ; : “EF Test «0049 ampe

904 ReadJe «031 ampoe: , v L Readjs «003 anmpe

( B) Test 037 ampe Test +0028 ampa

08 Special requirsements to meet hold clrcult condliions

(F) 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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GIRCULT REGUIRFMEITS
THE READJUST RECUIRALENDS SHOWN BELOW LRT POR MAX WORNANCE USE ONLY.

CRAMTE NON-CPERATE RELEASE
}A?tﬁ,r : | RG'JQJ' 004:0 amp. '
Wdge 2 Cfest #0047 amda
1300 ohms)
938 Readje «045 cmps. Roadls 024 ampe
( CI) Test n‘)SO amp . Tes ¢ . 022 allPe
Inner vdg. ,
(800 ohuns )
uter Test <050 amp.
{ 800 ohms)
96 Test mquirbmén of secopdary and tar'..‘lar,y windings ia sorices
(Ds) - is proporiional to test of primsry windinge.
Pri.idg. Readj. «040 amy. © Readje 007 2mpe.
{ 1000 Test  «042 amd. Test 0066 ampe
ohns ). :
Seceand Tes ¢ W91 amps
Tor«ags « w
in parallel
(qu ohs ) e

NOTE: To prevent chattoring, tha "maks-~before-break!
Spring combivation of this relay shall be so
adjus ted thet the spring, which normally makes
on the back contact, will glve the greatest
- pocsible contact pressure against the back contuct.

E1148 Readj. +022 ampe Readje 012 amp.
{ BLyBA=L) « Teet ,033 ampe Test 01l ampe
Innar Wdg. '
{1600 oMmis)

_l:._ﬂ._&é_ﬂ.@ﬂfﬁw._
1149 . (a) Armature travel «0L5M - «COR5!.
{0,0=1) . . (b} There shall be a porcﬁpt*ble f2llow of uhﬁ vent spring

whon tho rulgy operates, bub 1t will nos be nacestary
t0 have a visible stud=girae

ELECTRICAL REQUIRHX&EN’J.‘S

BL149 Franiol rbquiremn ts due to CerLit conod tions and to obiniy

{CeN~1) : 'qncod.

Inuor Travigu relay Chrovgh rolay
Wdge windings windings

{ 500 ohms) Roadje .OL5 ampe Readj. <010 ampa
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CIRCUIT ‘:{ﬁ«QUIRJx EN"‘S

THE READJUST RE_-QUIR!LI.IENTQ SHOWN B OW ARF‘ FOR MAIVTENANCE USE ONLY,.

(P ERATE . NON-CPERATE RELFASE
£1149 Through parallel Thricugh parallel
Conttde . combination with combination with
500 ohm non=-in- 500 ol ucn-in
ductlve resistances ductlve resisctancee
Readje «032 amp. Readjs 021 smp.
Test «034 amp. . Test «is20 ampe
outer Hold:
Wwdga Readje ¢027 ampe
{ 1500 Test 0285 amp,
ohms )
21187 Special requirements to meet tesiing conditionse
( <o) Readje «011 amp. Readje «0074 aipa
Wdge in Test 017 ampe Tes b «007 ampae
series v : . ,
aidinge . _ 1 : ¥ ) ' O RO
Inner Test 078 aiape  Test <039 anp,
Wage Armature Travel 015" + 0025",
{ 100 ohums) Contact Pressures ~ Minimwa 15 gra.ms.

ME IL&III“ATJ REQUIREMENTS

(a) The front spring shall be tonsioned against the
spocl head to a minimuym ¢f 30 grais.

(b) Minimum contzct follow 40081,

(c) Armature iravel minimum 020" maximwn 0231,

ELBCTRICAL RI'EUIRFMENTS n
B1325 Special requirements to inswre faSt operatione
(1) Readje «0CS amps Readje« <0066 ampa.
Teat <0005 ampe. Test «0064 amp.

MECHANI CAL RHQ UIRELIENTS

0 Armature travel «035n + ,0025".

Fe

—
BES
—_—3

Special recuirements to insure £ast operation.

. Readias «01l8 amp. The coutact pressvre
Teat OIS amp. 0L the wernally closed

cortacts shall be mini--
mu 20 gramse The oon-

taciy nrossure of al
othsr contacits uhall
be minimum 15 grams.
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CIRCU I"‘ L""QUIP RLIEN TS

t

15 SHOWN BELOW ARE FCR JATIMTEIANCE USE ONLY.,

THE _READJUST REQUIREKTNT

Q2 ZRA TH JRIs=0P ERA TH RELEASE ~
Bd28 Thrcusgh rcl’).y Through relay , §
{63 winaiags | winding; :
Readj. .01.6 A o qeadde «Cl0 s
Thecuzh parallel throvgh parallel
combination with comoinaticn with
EBAE melay. B568. relays |
Rontje 004 zimma Readje «OR1 alipe
Pest 6040 amne Tost «C20 arle
BAol . Readje 012 amps Readi. <008 ampe Iolds
(Ai Pget . 0L5 amp Tost 0076 ambe Lealje 0026 ampe
Test »012 ampoe
B461 Spzelad reogairsments e ivsure Po]ﬁ.
{B} Readje «01Z ampe Resdje «008 2mape
‘ Test «015 2mpoe Tost  NCT75 aripe
5535 Special rocuirements to insure rast operatioms !
tL) Read)s »017 ampa Rcadjs .012 ampe
iuaner CPest C17Y8 ampe Teot #0114 ampe
Yy ;
e

{13c0 o‘uns)

> B Mest «045 amps
1.6 ,w g *
{ 820 oums; i0TE: Relay to e

equipped with speclsl armzturs siop

( piece purt P162914) vnless an El relay cover
is furnisheds

TS 4

8542 Readje 022 nmipa
( CH}. Teat #0235 ampe
H i )u; .

WA e

{ €00 ohms)

ator VAgs Not usoda
(275 olms) :
0T ide
.LPC )i‘_;
sdjus ted thas
on wvind back
pos3sidie ccn
3555 Readte <002 arpa.
(cx-1, Test  «OAZ ammne
I ang A)

‘Mo proveat chattering,
corbine tion ol

Roudje 015 ompe
Tost 01% ade

the ‘'make~he fora~break!
this relny shall he so

tie epring, wihich normuily mules

Geneas vy w11l give the geeacest
a3t presusure ageinst the back contacte :

Readje «0N13 amDe
Test® 0006 ampde
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THE READJUS S REOUIREIENTS SEOWI BELOY ARE FOR MAINTENANCE USE ONLY.

E598
(5L)

E632

( TR, TR~1)
Cuter
vdge

{ 700 ohms)

lianer
'{.-'5\ gn

{ 500 obms)

5637

( CA, CB)
Inner
wige

{ 500 ohms)

Cnter
wadZe

(1000 onhms) o

14628
{ SIB)

OPERATE

Through re lny
windinge.
ROadj ¢ 015 allPe

Through parallel
comvination with
B428 relay ( C)e

Readje. «052 ampe
Test <038 Q0P e

Readj o ¢017 amp.
Tes t 2030 ampe

WOI-CP TRATE

Through relay
windinge
Reai:} « 2009 AP e

Through parallel
combination with
F428 relay (Cle

Readje <019 ampe
Test «018 ampe

Readj. .010 ampP e
Test 40095 zmp.

RELEASE

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

Readje «045 ampe
Test +048 amp,

022 amp.

Beadje
Tes ¢

Hold:
Read;j .
Test

: 2032 amme
0034 amps

Test requirement of inner winding 1s proportional to test

of outer winding;
Reaujo 025 zlPDa
Test +027 ampe

Holds
Readje 0357 wmpe
Test +040 amo.

Rea.d,j s «015 30Pe
Tes t 014 zmp.

Special requirements to insure fast operation.

Through relay
wincing;

Readjs 025 amne
Through parailial
combination wit

- 18 BE resistancee.

Readje «039 ampo
Test 042 ampe

Through relay
winding;

Readje +004 ampe
Through parallel
combination with
18 BH resistancs.
Readje «C062 ampe
Tost «0059 ampe
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. CIRGUIT REQUIREILANTS

La RELDJUS 2 RE0UIREENTS SHOWN BELOW ARE POR HATWTRIANCE USE OMLY.

HOT=QDFRATE RELIASE

748 Special rcquirements 10 insure fast coeratio
( LF) R2adje o023 ampe .R.eac;j o «016 zmDe Huld'.
Tane Tort  «027 aziapa " Test 015 ame Readde o017 alpe
WG Tes b «018 aupe

{1000 otmas)

4750 Tost requirement of imner winding is proporiicnal o
P ) tost requivemont of ouwter vindinge - '
Iunsr Raadje 028 wuabd. Beadj. 014 ame
WA ie Tect 030 2P Tect o013 amde
{ 2000 ohms) - & ' ‘
‘dolds
’ - . Headfe «040 ampe
Pegt - <043 ampa
2S5 Readjs «CLd ampe : 4% " Readje <005 anip,
{ &) Tast  «C30 ampe : Test - L0028 ampa
IoTd:  To prevent.Chattering the 'mulko-berore~break! :
spring combination of thls relay shsll be 30
adjustad that tao spring, winich normally makes
o the bacl contrct, will give the groatest
possible contuct. pressure agoingt the back contacts.
896 Roadje 047 amp. fress Readde 007 amme
{3} Tost ‘050 e - vt b ' Pest 0005 ampe
NOTE: 2o prevent chs toering tho ek am=bo f“cro—oruk'-
spring combins tion of this rclazr shall be so
ad.ju; tod that the syring, which hormally malies
on she tack centoct wiil give the greatest
posciole sontact pressurg agninst the back contasi.
gy 7 Rcadje «010 ampe Roadje 0075 ampe
(A) Tost © <028 apa Test 007 arpet e
699 Special requirements to incurc fust oncrations
(£94) o Through rolas : -~ Yhrough rulv.y
Cwinding. C winding
Rcad:,o 2025 AaillDe I{ed,aeje -0005 Smp
Through paraliel - Throuzh parallial
sombinacvion with : L compinction vith
18 BH »eSistancae 4 ©“18<EH. vesistance.
eadje. 0Ll ampe : RexGjs 0077 ampe
fest  O4 ampe © T est 0073 ampe
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CIRCUIT REQUIREMENTS

THE READIUST REQUIREMENTS SHOWN BREIOW ARE WO

MAINTENANCE USE ONTY

OFERATE ' NON~OPERATE - BEIRASE

E901 Readjs «018 amp. o Readjs 0062 amp.
(L) Test 019 ampe . - Test .0049 amp,
1904 - Resdj. .031 amp, For s 8 o) ‘R_é‘adj, .003 ‘smp.
(B) ©. Test 037 amp., Sk L Test 40028 amp.
®908 Special requirements to meet hold eircuit condition.
(®) Hola: - :
Inneyr Readj. ,031 amp. A1l normally closed
wigZe Test 037 amp. ~ contacts shall be. .
(1000 P RBRLIES tensioned to a v
ohms}) . minimam of 15 grams, .
Outer lReadj. «040 amp.
Wdg. ' Test «047 ampe
(800 ohms) |

: £938 Readjs +045 smp.  Readje 024 amps
(c1) Test «0E0 amps - Test 022 amp.
Inner wdgs. =
(800 ohms)
Quter Test o»0LO amp,
{800 ohms)
E996 Test requirements of Secordary and Tertiary windings in series
{Ds) is proportional to test of Primary winding. _ o
Primary Readje. .040 amp.. A f Read). 007 amps
wd_g. Qest .042 amp. g : Tast 0086 ampe . .
{1000 onms)

Secondary Tegt 091 amp.
and Tertiary

des. in
raraliel |
{350 ohms) | 308y AR fevesd .

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

- ‘zreatest possible contact pressure against the back contact.
E1148 Rea‘djo 022 ampe ‘ A Readj..OlE aMPe
(BA, BA-1) Test 033 amp. < Test +011 amp.

Inner Wdg.
{1000 ohms)
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¢ OIROUIT- REGQUIRTNENTS

THE READIUST REQH IREMENQS GHOWY BEIOW.ART FUR VATNTENANGE USE ONLY

| OPFRATE e NOV=GPRRATR " RBIEASE
VLR MECHANICAL RRQUIREMENGS *® - ' -

B1149 (a) Armature Travel .015" 4 .0025",
(0‘04),‘.' . 253 ::(fq) Thers shall be a ps rcep’cib"e follow of the tent spring
Jng e T when the relay operates, but ‘it w111 not e necessary -
to nave & vi vble studmgap,

3

"’LL(‘TRT(J!\ I REQU TREE\DT"\TTS

T1149 Special rﬂquuemems due to clrcu*t conditions and to Si
(0,0-1) obtain speed. : i
Ismer Threugh reldy it 1 7 ‘1~Th‘rough relay HG 9.
A winding: winding: :
{500 Readj. <015 amp. Readje .010 amps - "o e
ohms) heough parallel Through parallel - " + '

cmrbination with combination with ’ N

END ohm non=in- 5CO obm non=in- v

ductive resistance. - ductive resi St"nce. Pidy

Re.‘lij. (032 &.MPo LG t?eatdgo -(/21 ’YHIJO , .

Test .0%4 amp. Test o020 anp. :
outer Hold:
WA £ Readje. <027 amp. 2 - v e
. (100 Test 0205 amp. , ' o i

hme) » L M

E‘."’l"ia"'i © T (speeial req11*renente 3 mmet: tesfing co‘ndttiona)
(C0) .. ..Readj, 011 ampe’ ‘Readj. «0674" ampaCF - :
vldgs- : ”_._'lmee‘Sc ! 0017 ampe Test 007 am‘p- M " b b it i
series il ad Mo ot i
2iding. SO, WS,
Inner Test 078 &inPe Te'st- «039 ampe ol i SO R
{100 ohms) R

Armature travel .015 i .0025", . kst '¢=~.«j~f‘ '

- Contact, Pressures, -, Mlmnmm 1"\ gram;. —

g L : i NECHAN’IOAL R‘FQUEREN%NT%
,,7;:.;_131'5“52 wd. - ,,,,’I.‘he fr, _"'"sprmg’ shall-be’ tensxoned against the srool head
(%) " to a2 minimu of 30 grawms. - 7
(b) Minimum contact follow 008, .
(c) Armature ‘travel minlrrum .030" maxi‘nmm .023" g
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CIRCUI T REQUIREMENTS

THE READJUS T REQUIRELENTS SHOWI BELOW ARE FOR MAINTWIANCE USE QONLY.

CP ERATE ) JON=-0PERATE RELEASE
ELECTRICAL REQUIRELENTS

Special requirements to insure fast operation.
Readje «0C9 szmpea Readje #0068 amme
Test 0095 armpe Test <0064 arpe

.

MECEANI CAL REQUIRELIENTS

©6000 Armature travel «035" + O0025"s
{Ga)
( G8)
FLECTRICAL REQUIREMENTS
Special roquircments to insure fast operatione
Readje «018 omps -~ The contact pressure
Test -~ «018 ampe of the normally closed
contacits shall be minimun
20 gramse. The contact
pressure of all other
contacts 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 maxiruume ' :
Minimum tension of 20 grams on normally made contacts
of tho make~before~break combination of the top set of springse
538 Test «036 ampe Test 032 ampe
lisssage
Regis ter
89 Test 330 ampe Test o270 ampe
liessago
Rogisters
BiHGe=~RAF=ll e CHK'D «==WCD=CHV/ o APPROVED = Ce¢ L. SIUYTER, GelleLe
11/21/22.
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