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Western Electric Oompa.JJ1', Inc., 
Etlgineer!~g Department, 

'"New York, 

( 3 Pages) Page l, 
Appendix l, . 
Issue l, BT-441152 
November l, 1922. 

METHOD OF OPERA.TlON 
lN'l'EROFFlCE INCOMING $El.ECTOR CIRCUIT 

Schematic -- Four Party Semi-Selective Ringing -- Full ~;!echanical Power Driven 
SJ'atem. 

!he requirements for 114-AX, 114-BL and Bl relays shall be changed to 
read as follows:-

CIRCUIT REQUI.rnIBnTS 

TUE REA.DJUST BEQU1REMEN'.J;5 SHOWN BEWW ARE FOR MAINTENANCE USE ONLY. 

MECHANIC.AL REQ.UlREiJENTS 

114-AK (a) 
(R) 

The flutter spring sMll be adjusted so it will lie approxillhtely 
half way between the back contact and tre arl?b.tm·e, when tre arma­
ture is in the operated position. 

There should be a clearance of .034" between the back conta.ot·and 
the flutter spring, when the flutter spring is pressed flat against 
the arn:ia.ture and the armature is in the operated position. 

foLECTRICAL REQ.Ulf'IEMENTS 

OPERATE NON-Ol'ERA'£E 

ReadJ. .036 amp. lleadj. .034 amp. Test with· 
Test with "Testing Circuit" in offices "Testing Circuit" in offices 
in whioh a testing o1reu1t is furnished. in which a testing o1rouit·' 
or by connecting 550 ohms .±. 1% non- is f'Urnished or by connecting 
inductive resistance (tor 1200 R.P.M. 1165 ohms .±. 1% non-inductive 
-20 oyole. of'fioes) or 700 ohms.±. l~ resistance (for 1200 R.P.M. 
(tor 1000 a.P.ll. • 16 2/3 cycle offices) -20 cycle offices) or 1420 ohms 
in aeries with the relay during the .±. 1% (for 1000 R.P.M. - 16 2/3 
ringing period. cycle. o:U'ices) in series w1 th 

the relay during the ringing period. 
:HOTES: (1) No testing sba.11 be done if the ringing voltage is leas than 95 

volts or over iio volts. 
( 2) The "5ST" resistances for the 1200 R.P.ll. of:fl oea a.re based a:i a 

ringing machine speed of approximately 1200 R.P.M. (20 cycles) 
and A.c. Toltage of 95· ~o 110 volts. 

( 3) '?he ttTEST'' resistances for the 1000 R.P.M. offices are based on a 
ringi?Jg machine speed of approximately 1000 R.P.M. (16 2/3 ctolea) 
and an A.O. voltage of 95 to 110 volts. · 

(4) lf the relay fails to meet its test requirements, it shall be read~ 
justed to its readjust requirementa. lf, after having been re4Mi­
justed, the relay still fails to meet its test requirements, ita 

adjustment shall be modified until it does meet the teat requiremeDta. 
. I . 

I 
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CIBCUlT P!lUlBEME?f1S 

!HE M@JUffl nEQUIBE14i1TS SHO\'ll BELOW ABE lQR JIAIBTBBABCE USE ONLY• 

llBCHAJl'ICAL .. fil:®IREJAEM'S 

114~BL {a) 
(R) 

There shall be a olearance of .015" betwem. the back oant~ot and 
the flutter spring when th~ flutter spring is lying flat. against 
the armature and the anuature 18 in tbeoperated positi<J1. . . 

(b) The flutter spring shall be adjusted ao that it will lie approxi-
mately half way between the al"Dlf.l.ture and the back contact when 
the armature is in tlie o-perated position. 

ELEOTRIC,\L @QUIREMENTS 

OPERA9 

Special requirements to insure A.C. 
Readj •• 052 amp. 
Test With "'resting Circuit" in 
off'~oes in which a testing cir­
cui t is furnished or by oon­
neoting in series with the relay 
790 obms resistance (non-
induo tive .±. 1% for 72-99 A.C. 
volts and 30-34 D.c. volts, or 
1040 Qbms reaistanoe (non­
induotive .!. 1% for 64-80 A.c. 
volts and 42-46 D.c. volts. 

NOB-OPW!rE 

operation 
Readj~ .049 amp. 
Teat with "Testii:g Circuit" in 
offices 1D w)liah a testing.oir­
cui t 1 s i"urni shed or by con-

. ·11eoting 1 n aeries with the rela)' 
1140 ohms resistanae (noa­
induoti ve .±. 1% for ~- 88 4.c. 
volts and 30-34 D.O. Y'Ol,t1,, or 
1320 ollms resistance (non­
induotiTe) .±. 1% for 64..:.SO A.O. 
vol ts and 42-46 D.C. vol ts. 

.. 

NOTE:- The above "Test" resistances are based on a riDging ma.cMjpie speed 
of 1100 to 1200 R.P.M. {20 cycles). 
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Al'fJCdiz BO•': 10.\(~ 
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TUE REAJ)JUST BE¥Ul.BEMENTS SHO\\Ji BBii)'fl uIB FQR MAINTEliA!PFysE .OBLY, 

QPERA~ 

. Bl When used with loops having a maximum resistance of 750 
( s l After a soak of approxi- · · 

matetly .3 amp, 
Readj. ,015 amp. 
Test _ .021 amp. 

ohms 
After a aoak of 

-•&Jl!Pl'Oxi:mtLtel,y .:6 amp. 
Bea.dj, ,005 amp.· 
!est ,005'1 amp. 

~'hen used with loops havi 
..\.tter a soak of 

a maximum resistance of 900 obms. · 

aw o:dma.t~17 ,3 amp. 
Reaq.J, ,015 ami>• 
Test ,019 amp. 

After a aoak: of 
approxima.tely ,3 amp, 
ReadJ, .eo5 amp. 
Test ,0051 amp. 

Special requirements to mee~ 48" volt supervision. 
Vvhen used with loops having u. ma:dmm re•istance of 750 ohms. 
After a soak of ~tter a soak ot 
approximately ,3 amp. approxima1;ely .3 amp. 
Rea.d.J,.025 amp. Readj, ,009 amp, 
Test .038 amp. Test ,0073 amp, 

~en used with loops having a maximmr.l resistance 
Uter a soak of approxi-

of 900 ohms. _ 

mately ,3 amp, 
Re&dj, ,025 amp. 
Test ,034 .amp. 

CHECXED BY: LBS-CVJP. 

8/11/24 

.ti.fter a soalt,of 
approxi.Dlitely ,3 ump. 
Bea.dj. 009 amp. I 
Test ,0073 amp, \ 

I 
I 

II 

i 

II 

I 
APPROVED: J,L,J>OW, G,Jl,L. 
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Western Electric Co. Incorporate~, 
Engineering Dept •• 

( 15 Pages) Pa.ge i. 
Issue l - B1'-441152 
Kay 19. 19210 New Yorko 

11mcm or gpwf101 
INTEROPFIOE INOOMING SELECTOR CIRCUIT 

Schematic .;.. 4 !>arty Semi - Sele.CtiTe Ringing - Full Kecbanlc~l Powe.r 1'r1 Yen 
. 8)tstem. 

GEllRAL DJiSORIPTIOI 

lo !his otrouit 1• uaed to establish a COD11eotion mechanicall7, from a 
diatrlot. or ottioe aeleetor, in a local meo~hl o:t:tice or troa,a ,sender 
tanclem center through a tlD&l ael~otor to th• .. lled lln•• It proYidea 
~lking battery to the ienn1nat1ng subscriber and la arranged to automatically 
signal &117 one ot tour 1S11bscribera on a tour part7 aem1-select1Ye line. 

DE;AILIP PF'ORIPTIQI 

2:RtJP: Sp.IOTED 

2o The L rel'l7 operates when a hunti:ag district or otti ce selector brush .. 
es seisea this 1ntei't>t'tice trunlt trom.batteey0 1Dl1er Winding, lower outer con­
taot ot cam ~. upper inuer contact ot cam s, T ccmpensating resistanoe, over 
the Up0 through the associated sender cireuit, back over the ring, R oompen­
aatt:ag .realstame9 upper inner an:l lower outer contact ~ cam R to groond. . · 

3. file L rala~ operated. ls beld operated trm batte17, inner w1n,d1ag1 
lower outer oonta•t ot eam H1 mak• oontaot of \he L relay, lower inner c,Qiiwct . 
of cam !, upper inner contaot of cam s. '. canp~•&ilng reaistanoe, over U.s 
operating aircutt as described in paragr ph 2 to groun4 on the lower .outer 
contact of cam a. advancing the awitch t position a from bait•r.r. Winding. 
ot the. ll magnet9 upper· outer contact of am s, make ocn~t of the L relay to· 

_ground. · 

4. The u.P ~t energise• tro• ba ter1, winding of the m&g11.et 0 lower . 
inner contact ot cam ». upper outer cont ot of can1 il• make csontaot of the :L .. 
relay to ground., oa.rryl.Jl_g the a.elestor b ahea upward tor brush aeleotlon. 

5o .A.a the ael.otor :t>n•h ro4 mows upward l:a. poai ti on 29 carrying Ute ,,/{, 
eo~tator bru1th o•e~ the ·A oammatat-or a C11enta, g7ound 1• lnhrmlt\a.n\l7 •.. ; ·· 
oonnecsted to the Up of. the flulda,Jr•en:tal routt ."1\rough the upper outer:CJOJ\•,,; 
~act of oam !r0 ·Upper inur oontaet of cam s, T compensating resistance, hold­
ing the L relay operated through the upper ou tar and lower 1Dl1er con~t• ot1;0 
. oam T9 l»ut auocea.at Tel~ short cir cult ing the sender ST? relay Whlab ·releases -C 

and re-operates "running down" the sender oou11tlng ·relal·ao When autt1cr1eui 
lmpuls•• ha•• been· aeu\ baek to aatiaty the sender tor incoming brush seleo­
ucm. the tundamental circuit opens 1a the sender, :releasing the L relayo 
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The L relay released advances the rnritob t,.; '.:'O•ition 3, from battery, wind­
ing of the R DBgnet, lower outer contact of cam B, break contact of the L 
rel.aj' to ground, a.nd. releases the UP dri'Ye magnet. 

6. '!he TM nagnet energizes from battery, winding of the magnet, both 
lower contacts of cam I to ground rotating the trip rod for tri'Pl>i?li? tha ae-­
leotor brush. 

?. The L rel~ operates as described in paragraph 2 adYanoi:ag the switch 
to position 4 from battery, winding ot the B magnet, iipper outer contact of 
cam B, make contact of the L rela7 to ground. 

GROUP S!LEOTIOB 

a. !he UP magnet energizes as described in par. 4, O&l"J7ing the select­
or brushes upward tor group selection. As the selector bruahea move upward 
in posi,ion 4, a bruab ia tripped b7 a trip finger of the trip rod, oaua1ng 
the brush to make contact with the bank terminals of the group aeleoted. 

9. A• the selector' SWi tcb maveli upward· 1n pos1 tion 4, O&r171ng the com-
. mutator brushes over the B oomrnutator segments; gl"OUD4 ia interr.aittentl7 
connected to the tip of the fundamental circuit through the law1tr..e1"ter a2id 
upJier inner contacts of cam s, and T compensating resistance, holcUng the L 
relay operated through the lower outer contact ot cam-s a.nd the lower inner 
~ontact of cam T, but successively short circuiting the aemer Sfi> relay whioh 
releases and. re-operates, "running down" the semer counting relays. Wheza . 
suft1oient.1mpulaes have bee.sent baok to atist7·the sender for incoming 
group aelecti:on, the fundamental circuit open.a in the sender releasing ··the L 
relay, advancing the switoh to poai\ion 5, from batte1"1, winding of the R · 
magnet, lower outer contact of cam B, break contact of the L rel.q to·gro'and. 

' 
10. The L relay operates from batter7, outer winding, lower outer con-

tact of cam o, break contact of the PU relay, lower 1Jlller and upper outer co~ 
tact of own JI to grotmd, advancing the switch to· position & from battery, 
windS:ng of the R magnet, upper outer contact <>f cam B, make oontaot of the L"' 
relq to ground. 

11. A selector group register opera-tea t•' peg:.coDnt parpoaea when ti~ 
awitoh reaches poai tion 5 1/2 during ita ·ad.vaaae, iroat '8t'oancl·, both outer 
contaot1 of oam R, both lower oontaot• ot oam L1 break 0921taot of the FU re­
l•, up-per outer contact of ca l'l; to the group regieter oirouit. 

Q.tJ'l!K · H!JBTIBG 

FIBS'? .'!llJ?fX IDLB 

·.' 
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12. If the tripped brush bas !Dade oontaot ..,_th an idle trunk, the L re".'" 
lay releaaea as the switch advauces to position 6, since its oirouit· is open 
at the upper outer contact of cam M •. 

F lRST TmJNK BUSY 

13. _lf the tripped.· brush baa m&.de contact with a.busy trunk, the L rel&.7 
is held operated as the switch advauces to posit~on 6, tram batteey, inner 
winding, lower outer contact Offcam H, mak_e co. nta.at of _the L relay, both .. upper 
contacts of cam 1, S terminal o the t1'1Blk multiple to ground in a busy .final 
circuit. 'l'be L rel~ operated n poeition 6, ••rg1zea the UP magnet ttom : 
battery, winding of the magnet, 1 lower inner contact of cam D, upper outer con-
tact of cam E, make contact of the t relay to ground. · , · 

14. The UP magnet energised causes the selector brush rod to travel up­
wa~, wiping the springs of the tripped brush over the bank terminals _o'f a · · 
group. Whena.n idle trunk is found as indicated by no ground connected to the 
S terminal of the trunk multiple, the holding circuit through the inner winding 
of the L relay to opened. The L relay however, wi111 not releaseimmediately 
since a circuit ia closed from. battery, outer w1:r;i<11ng, lower Quter ~ upper 
inner con~acts of oam Q, c COJ!IDUtator segment am brush to ground. 

"0" COMMUT.ATOR 

15. !he adjustment of the C oommlitator brush with relation to the tripped 
brush is such that it does not break ~ontact with, the C conmutator segrileht 'lmtil 
slightly after the holding circuit through the inner winding of the L relay is 
opened by the sleeve brush leaving a busy terminal and making contact with the 
S terminal of a.n idle trunk. The UP magnet therefore remains operated and the se­
lector rod cont~ues to travel uprJ.rd, until the brushea are carried slightly 
above the cente~ Of the trunk terminals, allowing .the locking pawl to e~ter a 
notch on the rack attached to the brush rod. At this time, the holding circuit 
through the outer winding of the L rela.y is opened. at tqe c oommutato~, releas~ 
ing the L relay. The L relay released, (a) Disconnects groum from the commuta­
tor :f'eed bar G, Jb) De-energises the UP. JD8811et •. dropping the selector rod into ·· 
plaoe, oenteringtlle brush on the trunk terminals; {c) tmmedia.tely connects a 
tenrporary busy gro\Dld to the S terminal of the. selected .trunk thus holding .lt 
busy to other hunting selectora until the switch adva.nc~s to position 6 3/4. · .. · · 
Thia oirouit is from ground, both outer contacts of ccu:u K, break contact of the 
L rel"', upper contacts of awn I, to the S termi:z:ial ot the trunk, (d) Advances· 
the switch to J>Qa1t1on 7, :trom b.attery, wimli~tJg the R magnet, lower outer · 
contact of cam B, br. ealt. con. t.act of the L rel1q to grooun .. d 1.• Wh. en·,. the .swi t. oh re.·a..· ,<?h-
es position 6 3/• during its advance, a permanent bus1 ground 1S connected to 
the S terminal ot the selected trunk tbraq.gh tJle ower ob.tar an4 upper inner 
contacts of cani I ·to the s termiDal~ During t hunting 1n position 6 ottlt• _ 

' .. 
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the commutator feed ground is supplied through one of the make contacts ot 
and under control of ·the L relay through the lower outer and upper inner 
contacts of oam E, which prevents the re-operation of the L relay by the 
closing of a circuit between the C cormnutator brush and segment on an 
overthrow of the selector rod or as 1t drops into place. 

16 •. The L rel&¥ operates with the .Witch in position 7 fi"om battery, 
inner winding, both lower contacts of cam If, both .niter contacts ot cam I 
to ground and 1a held operated froin batteey, in;ner winding, lower outer 
contact of o.a H, make contaot of the L relay, UJ>JMtr inner contact of cam· 
G, over the ring to ground in the final circuit and advances the switch to 
position 8 trcim battery, winding ot the R magnet, upper outer contact of cam 
B, make contact ot the L relay to gr·ound. 

5ELEO!IOH mow 
1'7. When _the ·sw1 tch reaches position '7 3/4 a circuit ia closed from bat­

tery, thro'Ugh the final line relay, over the tip, upper inner o01Ltaot of cam 
r, T ,compensating res~stance, over the fundamental t1p, through the aaaociat­
ecl .sender, back ov.er the fundamental ring, R c~nsati:ag reaiatanoe, upper 
i:rmer contact of cam D, upper outer contact of cam E, make contact of the L 
relq to ground. The final circuit then aa.t1s:t:1es the se.nd.er for final brush, 
finaJ.,tena, and final units selection and then advances opening tb,e holding 
circuit through the inner winding of the L relay, releasing it e.nd aclv&notng 
the sw.l. tcb to posUioD. 9 f'rom battery, winding of the R nagnet, lower· outer 
eontaot of cam B~ break contact of the L relay to ground. 

IHOOJUliO ADJfJICE 

18. With the awitoh in.position 9, the L relay awaits a closure ot the 
:tundwnental airouit in the sender. When this is made, the L relay operatea 
frcmi battery, inner winding, upper· inner eontaots of· cam E, an4 D reapeotive-
11, R compensating resistance, ov.er ·the fundamental ring; through the asso­
ciated sender, and back to the fundl\lrlental tip, ~ ocnpensat1ng resistance, 
upper inner oontaot of cams, lower inner contact o'f oam,T,.both oUter con­
tacts of cam I, to ground. 'J!he L relay operated, ad.Tanoea the.nitoh to 
position 10, from batteey, winding of the R ma.go.et, upper outer contact of 
cam .B, make contaot of the L rel.8.7 to grouml, the A ~ continuing the ;ad .. 
Ta.J?-C• of the awitoh-to p0aition 11. 

19. When poaitioa 9 3/4 to 10 is reaohed during the advance of the 
awitoh•.the outer and inner windings of the L relay are connected 1n·parallal, 
increasing the current flow through the sender to inaure the operation of a 
aqAer polarised relay OYer a long loop. For 'this purpose, JK>•ltion 10 ia 
"pass by" to giva increased time tor th1ssender polarized rel~ to operate. 
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The oirouita are frCID battery, outer wimU.ng. lower con.taota of cam o, upper 
inner and lower outer contacts of cam L. upper oonta.cta of cam R. B compenaa­
ti?Jg resistance '\o the fundamental-ring, and from battery. im>.er winding, 
upper inner oontacta of oam• B. and D respeot$.vely, R compensating rea1stanoe 
to the tundamental ring, Jto141JJC the L rel'v Operated. As the· awi1ich adTancea 
out of position 10, the L relay l'eleases. 

USED WlfH 1200 - 1300 aw FUIDAMEN'J?AL ( .• Wiring). 

20. With the awitoh in position ll, the incaming awaits tl'UDlt clo11Ure in 
· the district. When this ia made, the A relay operates tram batte?'l' tbrQugh its 
winding, lower inner and upper outer contacts of cam Q, upper outer and lower 
im>.er contacts of oam S, OYer the tip, through $11-asaociated d1etrict circuit,· 
back OYer the ring, lawer inner and upper outer contact of cam R, upper outer 
and lower inner contacts of cam P, other winding to gre>und. · 

21. The A relay operated, operates the L relay from batteey, imler wind­
ing, upper inner contact of cam E, lower outel" contact of cam D,:make contact 
of the ii relay to ground. The L relay operated, is held operated from. 'b·att8171 

inner winding, lower oontaota of cam H, make contact of the L relay, outer con­
tacts of cam I to groumi am advances the switch to _position 12 from battery, 
winding of the R magnet, upper outer contact of ~- ~. make contact of the L 
relay to ground. 

~ DlREC'£LY OR niDl:RECTLY ON SE!lDF.;R T4N.DEM CENTER ( X Wiring) 

22. The A relay operates in position 11 as described in par. 209 with the 
exception tbat ita operating circuit ls ~losed through the lower outer OQDtacta 
of oam P. The A relay o"rated, operates the D relay from b&ttery, wilding .of 
the .relay, make contact of the A rel~ to ground. The D rel&l' operated ls h'ld 
operated from battery, winding and own make contact, lower oontaata of cam V 
to ground, and operates the L· relay from battery, inner wind.1D~b upper 1mJar 
contact ot cam E, lower outer contact of OU! .D, make contact of the Drelay to 
ground on oam v. !rhe L rel~ is held operated, advanci?Jg the awitch to posi­
tion 12 as described in par. 21. 

23. .A.I the sw1 tch moTe• out 0of position 11 during its advance, the hold­
ing circuit for the A relay at cam P, is transferred from the lower outer to 
the lower inner contact of oam P, make contact of the D relay, wllad~ of the 
A rel.81' to gro11Dd. ln caso the ·fundamental circuit 1a mamentar1l1 opened While 
the apparatus ~t • sender tandem center is advanaing trom a selection beyond 
J>o.11 tion or in oase the A relay "chatters" on a long loop, the A retl.a.y1 which 
is slow 1n releasing, holds the D relay operated. In case the opening of the 
fundamental circuit is prolonged and the A relay releases, the ll rel~ which 
ii slow 1n releasing, maintaina a circu1 t through ita ma.de contact aa des~ 
cribed in pal'&grapb 22, operating the A relay aa soon-as the fundamental o1i-
cu1 t aloaea. -- · 
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24. The sw1 tch baa two ringing positions namelJ' 13 and 14. ln posi-
tion 13, positive ringing current is connected to the ring brush of the e8-. 
leotor and in position 14, negative ringing current is connected to t~e 
ring brush of the selector. Stations Wh.ioh are rung with positive ringing 
current are assigned manbers wbiob are.reached throllgh tinal trtmlte ter­
m1:nat1ag ill either group o or 2 on an incoming trame. Stations which are 
l'UIJ8 with neg&tiTe ourrent are assigned nlJJDbera which are reached through 
final trunks terminating in either groups l or 3 011 an 1noClll1ng tr&1:ne. The 
ringing of stations on the tip aide ot·the -line is ca.red for b1' a cross con­
necting and· reversing scheme· at tbe'diati"fbuting frames. The switch stops 
in position 13 when the ••leotor 1• ·on a final truDlt so looated tha-t the cir­
cuit througb. the P cC:mmitator brush and segment is open, but advances to 
Po•ition 14 When ·\he aeleotoz- is on· a tru:uk ao located that the. oirouit tbrougp 
the P comma.tator is clo9ecl. 

GROYRf! 0 and 2, 

25. As the switch advances out of.position 11, with the aeleo.tor ia. · 
8!'01:IP 0 oi- 2, the L relay z-el•HS a1noe its holding oirouit frClll battery, 
lmier winding, upper inner contact ot cam E, upper outer contact o.f cam D, 
to the P 0011111Utator brush 1a opened at the P OODIDUtator segment. The L re­
lay released, opera.tea the PU rela1 trcn batteey winding of the relay, lower 
0uter contact ot cam N, break ·contact ot 'the PU relq, lower inner and ul:>Per 
outer contact of cam L, br8ak contact of the L relay, outer contacts of pam 
X, to ground.. The PU relay operated is held operated from batterr, w1nd~l'l8 · 
of ·the relq, lower oontacta ot cam N, oontinaitY" contacts ot the PU rel~, 
lower oontacta of aam J, break cont.a.ct of the R relay, make contact of tpe 
D ·relay . (II wiring}, or make contact Of the A relay (B wiring) to grow:W.,: ad- · 
vancing the switch to position 13, fl'CID batt917, winding -of the l'l magnet

1
, · 

upper outer contact of cam o, maJm colltact of the PU relaJ', upper outer con­
tact of cam K to ground. 

. f" 

26. With tbe sWitch in position 13, rlll$ing current for the one bell 
code 18 com1eot~ ~o the line over the B-1 ringing lead, lower oohtaota pt 
cam U, Wind.1ng of the Ii relay, make Qontact of the PU relay, outer oontapta 
ot cam G, over the nng,. through the :oalled. subscriber• a loop and aub-ae~ • 
to ground. 'l!he ll rela7 is marginal and'cloea not operate mtll the· reoeiYer 
is i-mDOTed. from the aw1 tobhook. · 

GROPP 1 or 1, 

27. A.s the n1 toh advanoea out ot poai t 1011 11 W1 th the seleotor in group 
l or 3, the L_·relay is held operated from battery, inner w~nd~:ng, upper inner 
oontao\ of cam E, uppei- ottter contaot of cam D, P commutator bnah and aegment, 
through the G oomnutator semnent and brush, outer contacts of cam J, break 
contact of the Jl relay, make ooni·~"t o-r the D, or A nla7 to groan.cl. 
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28. In this group the PO relay awaits its groUlld in position 12 through 
a piok:--a]> interrupter. "1en a oirouit ia closed at the interrupter oontacta, 
the Ptr t-•la)'' opera·:pee ·from· battel'J', w1mUng ot the relay, lower ·contacts of 
oam lJ, break co&taet.~ot the PU. relq, lower inner and upper outer contact of 
cam L,. iJalce· con.tut ot the L relay, upper outer contact of· cam H, 'throu@h ·; 
the picif.;i.up; 1ntei-rup.ter reaista.noe lamp, p1c.k-11p illt~ter. contaots to · · ·' 
ground.: :~-;; PlJ 'M)lq.: ta held. operated a.4Tano1ng 'the nltch to poaitio1r 13 &a 
described 1n paragraph 25. · 

29. When the.nttoh·reachea position la; the Lrelay1a held operatea 
from battery, inner winding, upper inner oo~tact ot oam B, upper outer cont&Ot 
ot cam D, P comrnutat'Or bruah and segment, G oommutator brush 8!J1d segment, upper 
oontMtta· o~'oam·• -t.o 1goum• oontimdng the ad.vanoe o't the nl\toh to position 
14 :Crom battery, w1m1n8 of the R magnet, upper outer conta.ot of oam B, .Ml[e· 
aontaot ot the L rela;y to gro~d. 

··:.,,: ·· I. I 

.50~ A• the·,awttoh a.6nmce• out of position 13, the L relay is held o.p&r• 
ated n-.m.b&tt•17,.,~,.mmtng- lower contact•. ot aaa H,. make oontaot ot the 
L rela,.9 outer oon~ta ot: .. oam l lo ground. A• the llW1 tch advances out ot ·. . 
position- 13! l/2;, .· .. th&i: lo rei.,, ia.'held operated f'raa. batter;y, lnner winding, ... 

· lower oontao;ta of cuLJI,.mlca .. contact ot the L, rela;y, upper contaota of ca. i,:·· 
make coats.et Olf,'' the··~,.r6la.7.: upper outeJ!' contact ot oana X to grOUDd, ·· · 

.<.I 

61• · With ihe aldtoh' 1n pOait1on 14,i rl:nging current tor. the two bell e>ecl&' 
is conn.~ted. to. the:· l1~e'. orer 'the:. Ji;-2 ru.lDK lead,. .upper 1nna, contaoti' d ·cam · 
u,. to ,the rillC'. aa teSOl'ibed· in ~ph 26. 

• .. '.:.~·. ·' .7j» ···-·' , \ 

.. •I 

32. .Blng1b1g·i OllJ"C9nt;' pe.aaea ~hroaSh the .02 m.t. condenser, ·both outer 
oonta-o'•' .~,,, .caa. Ot ·. wJ.natag ot: tile S relq9 7~ wkidhlg of the·. repeating coll,. 
to batt*1'1,;J.nd•1ng Ml' auti.al• ringing· tone which is tl"a.118111 ttef. 'be.Gk to the 
call11lc -11.orUtor• , 

31.:.· 'flben;.tb&: . .ntc;•Lv•r;>i• reaov94 trca the. nitchhook at the oallet. eta;,;.; · 
ti on, tJll,it ~iagi:Bg'>Cl~t 4.au,Olosed ltaGk ov,.- :,the, itp9 lO'Wer . ou'et"' OOILU.ot=~of :f '!'• F. ·to ga.er&*'•r-1gr.o1:m~\·1Ui'aadle.~the e,.,...nt ·~10•:0,..,i~>~h 1 1l..irel1t~;:.£,,-;: 
!he »,: reltt¥JcOpe~ •. l"riea.••• tha.'.·PU~r•l'-F• ftre .R,relas 111 not,~aeoe1-.i1f · 1·: ·· 
Slow acting, lnit is leas reapon&i'Y8 to alternating than ~41J'80t cvi'nt:~ ·.· ;,. 

·,;. 't .. : .1.···· 

,'.;,c !, : 
~· : . : 
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~. .f.Pe RU re1a7 releaaet "1th the 8Wi tcb in poe1 ti~n 13,, ·opera,t•• . . 
the J. r•l.v• !he L l'•laf' eper-.tea tra ba.~tel'J1 · outa· .WiiJd,.iDg,. 1~· oon•· · 
t4eta ot: cam· O, break ·oontao\ .. o:t:,tJie PU rei&¥1 lower imi.J" anA \1J>P~ ou\•. 
•~aot• of oam x to ~cnua• tti• 1". r•l• · OJ>fll'&ted, .a.vane•• the ~i tah ~ 
:P011tl01l 14 &om ltatt~• W1D411Jff· ot the •.-wgnet, upper outer ooDtao'· .c>f 
·aa..B. ~ ocni'9.o• Qt •be_L relay t¢cnaal•-~.:••<"1l•f..._eb,a4-.•m-t 
ot p0s1t1021 13-, tM £,.relay. r•leaae•• · •• position 14. ·ia. r,a~; .the 
aw1 toh apntinµea · it•· advaJlO• .. to :posi-tiou 15, from ~tte17_, •1Dll1DB ot the 
ll mapet9. lower o•er .. ocmaQ.tf ot ~· B1 b~ ,0oata.ct _of t•. L relq to 
~~. lit- -·· 

.36. ~· PU rela.7 •l'•l-..ecl. -.~itJi_ the awi~oh 111 posltion:· 14, · op~ates · tllf;t · . s i'el.Q• ' ' .; ' . . 

-3&. ~- a.rel&,. oJ,eratea ~om Q.tt8Z7, •.1•dil28 ot the: rela7 both .outer .· 
~oa~o;••:of'oa..-0, ---~ eon•\· at fte,.Plf re~. l~r outer· oontl,t.ot o•t ~ ' 
G:t .-J"ing ot tb• 11•• aa.1194: •b•orll:Jer• • ,looi>~• aub1et, tip ~t" ti. u.ae1 .·. 
lower 'OUteJ'." oO.•ot ot ._fp -~ .u. .. a,or .grO;ad. '!he ·*1 ril&J' &perat~ f.r- _ 
tome· ao uaeM.taA,0•1.:·:e,;t. 'h.1•. ~s-, but tale repea.t1Jl8"_Coil oiJ~ou~• 1• ·• 
·oto.~:·1tbl.'ouatl ·Vut ri.11i#•1-.~a. ae;. ·l)i-enntlJl(f a 1*~97 click wbii.t .the · 
8"ttoJ>.;;~~1s ~1at1.C~~o···f0•1fiio!llJ.'l3, 14, ••·~16. 'When poa1~1• 14 5/4r., 

. 1• r ..... •• ~· "1ter OC$tafl .. -c>t cam l 1e o~--~ the ciriu1 t ,ii 
tl"Ol:L•l•ned· 'hrO.irlt\-..·'tl.PPer otatw··· conta.ot:._,:._:,r,'i ~.~::w1m1»;.o~~-·the _re-· 
pea.t>lilgt: CIC>~ ~ · grOUDll, : · ae J. J"el&,J". open.t•tt tz'Olli/bfir~tel"J''t tnaer · wt-11.Dg• . 
U~I' µm&r .Md lQ118:\" C>UtV C,OD*t Of. Gaa.JiS te: CrOWJA~- !he·J.· ~ela.7 O)ier- · 
at~f ·~··· tJ19.· nttOh to p0aitiOll 1·G·· ;·fro. 'battery, Wulcl1DB of .. th.8 1i . 
~t, "J'i>e:r ou'9r o~ntaot of oaa .B, -.ke coat,,.;o1s" of· ,the L rela.3' tQ· srou.t. 

· · ·M .• ~ .4• tfMt .. ;"'1tob u•a:noes out· o.t :p081ttQn 15-{al.,. _a i'e1',v .. la he;w. 
-~te4 \bf~_•be llJ'P91".~~r contao~ o'f ~:·o ('ltl,. fl'*~ . .l l'~&'J .. 1•··.)l•14 
opera.tied. 'i'~:··'-at.ttt179 · ~ 1 ts . •larliJIS• ·upper .:tm•r- con.ta4tt rd: -O&llS-, -o. -
'breaJc oi>Jlt&Q' .of .tlle' JV :rel&J',. both lower" oontaota ot oam ,K, 11Jl!)er outer and.· 
low~. 1tmer·· o0atao't Of ~ s, (JYer ·the- fundameutal '1p9 throu8h the aasoojat­
..,_ .~\r1o~,:-'1NLoit CJ'!F -. tbe flm.damenW.l rins. 101Jer 11Uler azid uppe:r outer . 
oou•cta of-.. R, loW9r oo:nta4ta o~ cam L, lt~oontaot of the W r•laJ'• 
~: Qoa~s ot our.•• othe:io·.S.mU.ng ot thtf A relq \o .gitODD.t .'(B wtriug) 

· or -. .. aoatao• of' t'ba ll:' J"~I ·o\h• Wfllllin& ot the 4 ~iar· ~e> -~ t• 
wtr~wrl1 .. (ol-,.6o~,J. rela7 ta Jiel.4 opera"e4 1J:• l>atw17., 1•r: wln41ng, .... 
upp;,-:~ .. a,ornao' ot ·••·· lo.r outei- Oo1ltact.ot oaa D, ·.u conaot- ot 
the .l or D · r•l&7 \O" Poa4• · · ·-. I . 

as. ~ PU r•l&7 open.tea in p~a1t1oa 16, tr~ ~tt917, winding ot the 
rel.&JI, upper ooutaota ot oaa •• male• con'8.ot of the S r•la7 to groUZMl. '!he . 
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PU relay operated~ transfers the circuit ot the A_ relay_ as described in para.graph 
37, as follOWB, from battery, thro'Qgh its winding, inner contacts of oalnO,ma.lte 
contact of the Pt1 relay, inner contacts of cam K, 6-5 winding of the repeating'. 
coil, upper oute~ and lollfer inner contacts of cam R, over the ring, thro~··t_he 
district, back over the tip, lower inner and upper outer contacts of cam s, 2-.;1 
winding Of the reP.at1ng coil, . inner contacts ot· cam· J' ma.k$ contact otj. the '.PU., 
relay, inner contac°'s of oam B, winding of the A relay to ground or ma.n· cfuiitaot 
ot the D relay; winding of the /1.. relay to gro~ thus reversing both battery am 
groUDd on the fundamenta.l circuit, ca.using a re~ in tbe as'sociated diatri()t_ 
·to _tunction, \bus (,perati~ tbe charge relay. · · · · ···· 

. ~ ... ~ 

.. PlSCONNECTlOB 
,. ' 

.. 39. When the receiTer ia replaced on the_ ,WS,t_oblioolt·a~ ·the called 1t"at1~·. 
the S relay releases •.. !he s relq released. releases the PU relay_, ~ !he l"U l't9• 

1&7 re:J,eased, rnereeii batte17 cner .the ~1p" and ring, causing the -·~~.1~ted ;~1a­
triot to -Vance and ·relea.a, the ,A. relaJ• 'fhe .I. r&~a)' release4,_ rele&!IJ!ll.;th,8 >'· 

D re~. The A, or D relay release~, re.leases th& i;. relay Wbiob· adva.ti?tt•. th'e 
8W1 tch out of poll tion 16 f'rom battery. winding ot \lie n mag!let, lowr'~btitet ., 
oontaet of cam B, break contact ot the L relay to ground. The A cam conttm1:u1 
the ad.vance ot the- switch to position 18. 

40. When used with i.200-1300 ohm fu:ndamentala, it '8.Dother. fo:il'ltin,g _d~a.;' 
t~.1ct or of_fice selector seize• \his 1~com1ng truilk, the 1ns1'&'D.\ 1t · ia,.~·~~--~4· 
b7 the d~atrlot or off.ice· selector of a prec8d1'ng · conne~ti()ll with t~. ~ t~. •"~rt-
1ng out of position 16, a circuit is cloae4 ti-mra M v~l~: batte17, "1.~lng .~i, the A 
rela7, inner oonta.ota of oam o, lower oonta.ots ot cam 11, upper outer B!ld IoW.r' · 

· inner contacts of cua s, over the t\md"l"ental. ~1p, to the aaaociated .. sender in 
its 1ncomti:ig teat position, baclt over the tu:ndameDtal ring lower 1nn4'r~d;.~er 
outer oontaC9·tm of oam R, lower contact• of 'Cam L, break' contao·t of the PO' l'ela79 
inner coataota ~f cam :u, ·other winding ot .th9 A r~le,.7 to ground.· mid.er th~• 'oo~­
dition, the A relay does not ope1."ate and the . a.and.4tr r;m&1ns in ita inooining. te·at 
positi~ 1llltU this inoaning selector rlchea pos1t1o~ l, connecting'' volt : 
battel"J' to the tmidamental tip through t e·L relay as described' in paragraph 2. 

41. 'fhe D magnet energ111e1 in posi ion 18, from battery, wimin.B. ~f tp.e .. 
magne~,, ·1nner contacts of eam If, outer oontaota of cfuti l to «round-, ·~1 D'-~ 
net energized., cl,iaengages · tlie look1ng pawl ·~em the aelec1;_or~ 1-"~. ~ ~J 'tia~~~fl 
the rod ·to be 10W9red t() no,rmal, re-:-settitJg __ . th• ~r1~d · l>~h •.. · :W1~~ 'ttie. ~Jt,l~a~~r 
ro4 aornal, the switch S:dvancaa to ~siti(>~. i troa'l*tte17, ~l1*_.9t 1;~~.:lt:-..­
net, lo,wer ~er contact of cam B, Y brua~ ~. ()~~tof', G bruiab a1;1el"99'il,lat\~t7'. 
tor, .1imer oontact1 of· caa c, t~ Bl'<>#· · · ' ' · · ·· · · · · , · · ·' 1 ··· .:r 

\'f l· •,( 

QIPMW . [. 

. .. : ~ :: 

42. Should all trunks in a group be busy, the selector while trunk hiuit1ng 
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in positi,on 6 aa described. in para.graphs 12, 13, ·and 14, cont1Jat• upw.rd 
under control of the.L rela7 held operated b7 ground :tr• the bua7 8 ter­
Jnini.la ~t11 the overflow te:rmina.la are .reaclle4' at the top of tbe group.· 
A• .th• sleeve ot the overflow tenatnai is o:pen, the L rela7 re.leaee•• a4-
Ta11c1ng the anritch to position 7 aa 4eeori'becl 1:u par~ 14 e:n4 15• !he 
L.rel.8.7 operates la pos!t1ozi 7 ad,vane.ing the nitoh·to p.Qa1t1o;ti & as.dee-·.· 
criba4 in paragraph 16. · . .,. · 

43. .&a the switch advuoes ou' .ot position 7, the L relq releases 
sinoe the ring to a final· cirouU ia op8l)ed. The J,, relay rale&"84, ooJitin~ 
u•• the Advance of the aWitoh 'o position 9 as-described. in paragrapi 1'1~ .· 

44. :with tbe sw1toh 111 position 9, the L rel&¥ operates ad'YB.1lo1ng 
tb&. n1 tOh. to· Po•1 tion 11 .._, 4•.acribed ·lJl paragraph 18, ·but 1Da•ea4 ot aati1-
~-. •endel": for t1Da1 9elao.\ione,. the sender overflow rela7 opwatea, oaus• 
1118 ~· f.1•1tr~ot to a4"-&ace k · 1\11 C>Y•rflcnr p0a1,tlon, d1ao~!lll80t1ng the •9'Mi~r 
and, o~~ tb• -~tal rele~a1~ ~ht .L rel-.,.. I:t ~-· cat.11 :t..t been raut­
ecl -hrougb 11n operator. a po11tlcm 1-.:p flashe•• or 1~ roq\ed .1'1$hoat the a,_S.cl. 
ot an operaiior. a tou 1• :pa••"- baqlt ~am the diatrict· •o the oalling ••.:... 
scriber. · ·· · · · 

·~ .. 
45. .Aa tb,e 41•~rio°' circuit adYanoea to it• overflow position. trunk 

closure 1• •---.r117 made operating. the A rela.7.a• deao.r1'be4 in pe.rasra~~ 20, 
op_er~tlng tb•-L rel&f and ad.vueing th•. Witoh .to poaitlc>n 1~ aa deaor11•e4l, -
tor -~Ph 21 •. ._ .A. ~el&J' r•leaaes 11iben'the 41atriot roaches it.a over"'." 
t~o• poa1ticm.. A.II ·the IWitoh, adv~ea. QUt ot poa.1tlcm 11, the lt rela..l' l'~ · 
18'tH• il1n.ce a o1rou1 t tbroQgb the .P, oOD&litai;or ia. 91>0n. . . . - · .. 

. . . . . I . . . , , . 

_ ... 46. !he 1'U rela7. operatef with the n1tch in position 12, aa- deeerilted 
in p.ragraph 25, and is held opera.tecl ft°OJD laa.t.te:ey1 winding of tJie r•l~, 
l01rw oontacta ot cam 1'9 make. OQnta:ct ot the PU rela.11 upper outer contact 
ot pall J • . b~th 11ppar oontao•a ot ~ a to @.To..A.1 ad:ta.DC1Dg · tbe .· 8wt ~ to 
1>0•1~101113 aa.deacr1'bea·Ui·lJILh..£l"a~ 26. ~ ro·ft1Bt7 releases when __ th; 
nit~· .-l•ancea frca :position 12. .· 

. 4'1. With the IWitch ill J>OB-1t1011 13; no :r1JJC1DS. our,reat .ls conneoted 
to tbe.r,µw. since~- PD' :rel~,ia ia.o:nnal. 'the L rel&J" operatea•itllthe 
~ i,lill. ,,_ -JQ«J.)ion 1~, , from bat ~e17, outer 1Wa4J.ZJSy low,r . ~~. oon~ot· o~ , 
~- o., bt$ak ~ontaot ,ot th~. PO :relay, 1..- lJJ;raer &Jlli.'~~;,~ttt.r COJiLtaQta _ 
:o~ cam• to gblJJJA~ ~· L r&l&J'. e>pe~1;.,_, _a4Yauoes. the ewttoh to position. 
1~ ~~ )attel-J"t W1Jl41ng Of tb4t i' ...,,.,. upper outer OODtaot Of C&lll . .B, . , · 
ma'.te · contact et the L relq to ground. !b.e advance Of the awitch relea•e• 
the L· relq whloh a4Taucea the ~ltah to po•1t1on 151 from batteey, 1'1nd­
ing ot tbe :a 1nagnet, lower outer con.tact of oam B, ltrealt oon~t o'f th9· L· . 
r•l.&7 to ground. · · · 
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48. The L l"elay opera.tea in position. 15 tram battery, ittner winding• 
"PPer ;inne~ and lower outer oontaotl of oam E, 1to ground advancsing the sw1.tch 
to position 16 t~olll patter;r, winding of the_·:a ~t, upper outer ooa~ci of 
cam B, make cont&:i.ot of the L relay to ground •. As the_inritch·advanoe~ out ot 
poa1 tion is. th~ L relay releases, co;nt1nu1?J$ the ·advance of the •witch ~ut of 
position 16 froiJi. batteey, winding of the R ~et, lower .outer contao\ of ~ 
B, braait oontaot .~the L rel,ay to groun.d, the A oam ocm~inuii.g the advance of 
diatriot to p0ai ~ion 18, where it is rotored ,0 normal •• d.eacribe4· lit.. p&ra-
graph 41. · · ! 

49. Dur~ selections in positi1>n 2, 4, or 6,tJiere are poaalbilitiea 
that the tD> 'magn8t ·Blay tail to release_. Th• l>hsh· rocl ·then oontlnuea upward, 
.until tlle .X .wuah ·.ima oOD.ta.ct 1r1 th the X conmla.tator segment at the top of the 
bank. Suop • coiMtition oould be caused by a dfrt7 or grouncied oOlllDUta.tor, fail-

. ure Of the L rela.7 t.o rele!lae, failure of the f-Qnd.araental to open in the sender, 
spring adJua1m~t_,. etc. 

50. When tlle X commutator brush makes ooiitaot -with the X cm111Ut&tor seg­
ment, with the. S.itoli in position 2, 4, or 6 a.D4 1 the L relay All's to i'e1:eaae, 
the switch a.dvaiioes to position 3,5, or., fl-ma l:m.tt91'7, winding~ot·the.Bmagnet, 
lower outer oontao.t qt ·cam B, :x 00D111Utator bruah and segment, G oOlmm.tat'or to 

· grcnU:id., releaaiDg t)la L. r49;i~ •. During the time the aeleotor rod is mov11$ up­
ward ill position 2 ·az; 4, the A or B oamm.ta~or a8nde impal.sea back to the' sender, 
''rmiil1ng dow.ri" the sender counting' relay• tor lnOtaing aeleo'tora and possibly 
for final aeleotlona. · 

' .. 
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to position 9. In position 9, the L rel~ :re-operates over the :fundamental 
oirouit, aa ••scribed 1n paragraph 18, ad.vanciJJg the switch to poa1t1on 11, 
operating. th• aemer overflow relay as deioribecl 1D paragraph 44. With the 
mtch in pl>sltion 11, the A. relq··finda a cloaare through the dia~ot..·""1"• 
ating tba relav advancing the.nitoh to pos1t10l112., in turn 9J>el"&t1nt the 
PO rel&)', advanoi:ag the •Witch t~ position 13~ fhe PO rela., release•_ 1n 
poa1tion 13, aD4 the L r~ operates advancing the .switch to position 14, 
where the L rela.7 releases, causing the ewi tch to advano.• to poai tioit 15. 
XA_poal,ion 16, the L rei&J reoperates, advancing the switch to ~81t1QU 16, 
releaa1JJg the L rela.71 the Xo011111Utator cont1:rm.lDJ! the advanoe ot the ~toh 
to position 18, wbere it la restored to no:rma.l bJ the "Y" commutatoi-. 

· 0?1"R~OI TO QI lNDIQf\.f<>B ( "L" WIBlNG} 

.·.. 6$. ·Thia oiroui t J1111¥ be arranged iJo work as an 1J:i.OQ91ling · tr~ mam-1 
·key iDlioator bY •an• of outtlnge at oams B, G, aDd. H, ~ us1JIB 12000 - 2:1 
ola br1clged rel&J' aupeltivilion. The operation ot this oirc.µit Wheii converted. 
to key im~catpr i• •imiiar to the ~11 meohanio&.l e%cept.on overflow oall-•· 

54. · W,hen an 1iioca1]18 aeleotor working troa lC8J' indieator goea to o•er­
now. the aw1toh aba.JJOel to position 12, a• deaoribed. in parag:r~ph• 42 to 
46 inolue.1Y.e, the ·.witch Qemt1ap1ng its advance to poaitioD. 27· ham battery, 
winAi118' <>f' the ll magaet, upper 1jner ollmtact ot cam B, ~-- c~tator· bruh 
a~ ae~t to P"OUJMl• ·All .i. rel.a¥ (not llhow.u in ~h1a 4raw1ng), ~~teis OYer 

,1;)ie t~ aa4 1a held operated thi-ough the "A" operi.t~r•a corcf o1ro1i1t. When 
. pos1t10D 10.-1• re&ehM, the L relaq operat•• tr.flia ~tteJ'J, im.t•~ w1Dd.i11g; ·· 
· 1IPJMD" ~r .oou~' ~ ca B, lower outer contao1: of oaa l>, Jlake oontaot ··ot 
. the A ?"e1q to pcr(m4. ··· · . ·· . . .· · 

55. ,'Jlla· poelt!oa l'l ia reached; interrupted ground is cloaed trom an 
1nterru~et otrcui t, upper inner eonta.ot of cam H, make oontao~ of 'he .L re­
l1q. both upper OOJ1Mota cf oam G, willdJJ.c of the. .. $ relaJ, 7-8 winding o:r the 
rep•:UD(r ooil to ba;tt•l'f• Optrat1ng: and rel••i~ the rel.a,- aillnlltane~~ 
~t oir°'liting the 12,0C:> obrn winding of the A relq (~t 8h.own), :tlaahi!Jg 
th• "A" GJ)erator'• sv;peni10~. lamp. !be withclr&.i of the plug of the "A" 
0perator•I cord o1rou1t fr>• the jaelt of the tl"QDk releases the .A r91.q r.._ 
leasing the L.':r•laf. adYanc~11g the hitch to position 18 am. it ii restored 
·to norma'l.,.a• 4*:F1"'4 in. m-agraph ~l. · 

•. 
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OPERATE NON-OPERATE 

Keohanio&l Requirements. 
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'114-AX (a) 
(ll} 

The flutter spring should not lie f'lat against the armature 
when the armature is in the op$rated position. 

114-il 
(R) 

{b) There should be a clearance of .034" between the baak oontaot 
and the flutter spring when the flutter spring is pressed f'lat 
against the a.rnJ&.tul'."e and the armature is in the operated posi­
tion. 

Electrical Requirements. 

Test with "Testing Oirau1t" 
01" 'bJ' connecting 630 obms 
~ l~ non-inductive resistance 
in series w1 th the relay dur­
ing ringing period. 
BeadJ. .032 amp. 

Test with "Testing Circuit" 
or by oonneoting 1,165 ohms 
.:!:. 1% non-inductive resistance 
in series with the relay during 
ringing period.. · 
Readj. .030 amp. 

IfOTE: The above "TEST" reSistanoes a.re based on a ringing :ma.chine 
speed of approximately 1200 R.P.M. (20 cycles) and an A-~. 
voltage of 95-110. 

Bl (5) After a 
2A. Volt .3 amp. 

test 
Jieadj. 

soak of approximately 

.oz.1 a.mp. 

.015 amp. 

After a soak of 
approximately .3 amp. 
Test .0037 amp. 
Readj. 0005 amp. 

Bl (S) After a 
48 Vol,t .3 amp. 

Test 
ReadJ. 

soak of approximately 

• 038 amp. • .025 amp. 

After a soak of 
~pp~oximately .3 arbp. 
Test, .007 amp • 
~eadj. .009 amp. 
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CIRCUI'J: BEQUlREMFJi'?S. 

:B 
144 {A) 
W1n41nga 
in aeries 
aiding 
(24 Toltl 

{48 volt) 

E526 
(L) 
Inner 
Winding 

. ( iooo obma L 

. . 

OfERA!E 

~est .0055 amp. 
ReadJ. .0052 amp. 

Test 
BeadJ. 

Test 
Readj. 

-- -~----

.0053 amp. 
·.oos amp. 

Test 
Readj. 

!eat 
Read.1• 

.0033 amp. 

.0035 amp. 

.0114 amp. 

.• 012 amp. 

Teat .002 &mp• 
ReadJ. .0022 aap~ 

Outer Teat 
•lnding 
( 1000 ohms ) 

E859 
{D) 

El012 
(PU) 

NO?E: Rela1 to be equipped with speoial al"JllB.ture atop. 
(piece part 163~14). 

Teat 
Readj. 

Teat.· 
.Rea.dj. 

• 024 amp. 
.oz2 -.- amp·.· . 

teat 
Ree.dJ•· 

fest 
Beadj. 

.ooae amp • 
.004 amp • 

--~------------·---------·-------~----·-··----' 
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Elf\25 
(PU) 

Cmcul!l! REQ,UlRFJ.!ENTS 

llOl-OfERA'.l!R 
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pt.RASE 

?lOTE: '#ben necessary t-o -readjust this relay, adjust the straight 
ou~aide apring o~ the make - break combination through 
which the relay locks to give a; contact pressure of at 
least 20 grams. 

Test 
ReadJ. 

Teat 
ReadJ• 

.0038 amp. 

.OOft amp. 

~Es When necessary to readjust this relay, ad.just the straight 
outside spring of th& make - break combination through 
which th& ·rela7 looks to give a contact pressure of at 
least 20 grams. 

ENG.--ANB-111.. APPROVED - o. L. SLUftER, G. II. L. 

50- 8/12/24 
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