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OPal!IOI 

I. !JlIICIPAL •Jv.IC'IDS 

1.01 !Ill• ltli&er 1• ananpt. _"8 wort ritb e1"1ler cola 0%" non-coia ft.11-
nrlHr•' lim•o I1f 1• ••len.t- 'bJ a 4l•"r1ot ••l•o"•r 11.pe the 
or1gbat1on or a oall lt7 the r•nal .t ill• noelY•r fra tlfe nitclt.• 
JLooJi at a aaallin• •1•1.ac etat1oa. It• ftm.otien• are aa tollew•a• 

1.0101 !'o rio•iY• a4 regf.ner 1ih• pullea .tr• the caUing av.-
ti~·• clial trir •• ottlce co4• am aaaer10al dlg1t•o 

1.0102 '!o tra.nela'\e '\h••• pile•• from the 4••1-1 1191;• a1 
clialet iato the proper aet'U.nc• on the ngi ner• an4 U...... 
lator tor making 'Ile 1eleotion1 neoe1aa17 on the panel tJPe 
••leot•r• tor the aelec'\1on ot aa ou.tping truko 

1.01oa 'fO 1e1; .up 1»7 •au ot 111• cla•• regin•r• 1ib.e cirC'1.it 

. 

cOD4it1on• mo .. ear~ tor completing ·tJie call to 1ih• paril• 
tllllar ola•• ot office 1D 1'11.iea 'the called. atatiaa tera1Dat••• 
tor euapl• a maul or a maahin• _n1_1iching ottioeo 

lo010i !o oentrol tlle aeleotion1 on tho Tal'lCN.a aelecto1'8 aa 
nqa1re4 to complete "119 comeoUon. 

190106 !o tnaala • "11.e ngl•ter aet'.U.np in"• '1w preper "11*•• 
to ••t up tile nq•irecl mmber 011 'lh• •ll intloawr 11' 1ih• 
•lled. ata.Ua 11 ill a ~ ~U1G•• 

a.0101. h colleo't +A• coin on compl8"84 call• fl9I coin MX 
1ta'\ion1 or to. retum 1ih• coin it tile call i• no'\ compl9'tMl 
or it 'tihe oall ia tr .. ••rvlceo ~~i• tea'tiure i• aoc011Pliahel 
la Cct:dj'inotia wi 1/h the &I BOCiated OOia oircui to 

1.1107 _ fo cl,•• a mlta'ble alua after a ,Pre4etemin.e4 i..- ot 
til!llt' sa!O&I• •• o-.pletlen ot call. 1• 'blookff. at uq pola't 
la it• prognao 

1.0101 !'O ••t 1lP a releu• con41 Uen la the ••IMl.•r AD4- •• ti ... 
triot ••lecwr in cue the call 11 abandon.el 117 the calling 
nltacrilter 411r1ng the tiae aelecUona an )elng aa4eo 

' . ~ . 
···~ t..-.. · ei&JtW.·· 
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s.0110 
·:· '· 

lfo gt.ye a •ipal w 1ih• •a4•;.aoa1wr>m oa.• 'th• 
oall ia lll0ot•4 4lle to lmpreper· Clialings•r- ~allure ."9 
4epoa1\ a coin or failure of the equl~ d.v1lag th• 
.ttae.aelectlona are ltelne -4•• 

4re CODJDTD; CIBCUI~S 

'Bli• circuit will t\ulctlon wi11l1 

4re2, A••ociatecl coin 11114 ••·coin cireuii • 

••• J.a7 at&D4a:r4 'thre....tre ottioe .. 1eotoro 

kfA7 •taa4art 1acoaing aelectoro 

4reD kA:¥ •tan4a:r4 tiaal 1eleetore 

••• ~ 1ta.4ard. B.c.1. tl'QJllc oirCllli\o . · 

lDj •tua4ard. -....u-e· otfioe ••le•t•~ ·~pt::- t;~: ~~'or 
olu• ot o&ll. to:r a1Gh "ll• •ellll• la· aot"anaap4:,,to .. ,dTt. or re­
oe1T~ "1le t1aal he&T7 pal.ae 1io ad.Yance ~· ottio• .. 1tol'l. 

. .:.:..; . . -.. 

. ·ascamxa <11 OP:EAIJ.I 10• 

. a. J'tmO!IOl'S o:r TilIOUS CIBCUI!S <11 '!'Bl SBIDD . :.: ; ; .. , 
•.', 

'Bl• ••nd.•r 1• •4• 1IP of tile ~llowiJlc diYi•ionaa 
/"; 

......... fifi mlda. •• clan ot oall ·110./a..: 11&4••:1•: ....... 1m4. 
9le aetiin,-.ice lrJ' the cla•• n1-.1111A.r.,.;cmrtmel:.:~ .-.~nm-

. I la\or· cauea· ••··'HDl.R 'to 1144 or ···~i). -11'" .nau . .-1;; i•.c--a1i1ou 
u requirecl tor the ooapletien of "Ule coztll9C:~ ,. 

lo2 SIDCler ~ !raa1la1ior Coatrol Circllit 

· ·Control• the oo:nneotioa ·01' -.. : .• -.. w a 41•tr1o.t· aeleotori 
control• 'Ule clomre of 111• fanlailea11a.l oirmlt cbll'iaa·ffl•otioae 

.... ,_., 

l 
. ~ 
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atJd. cutrol• the 41•c•nneot1om of •• •end.tr. 'lh• oftic•"o .... 
4.ial plll••• take •ettinga aorreapon41ng to"tae.naab9r ot pul•e• 
cl1ale4o '!he 8"tbag d ill• office Cod.e reai•ter st••• intorma:Ucm 
to tile eel'J4er tor · .. 1ecting a tranlc to tile oftio• ce:n:taialna the 
ca.lle4 etauea. 9'a1i t•, the ••ttillg ot the ettioe code regi•ter• 
pendt• tJ:l• a••ooiat ... t~elator circait to •et u,p 'he n.eae•Aq 
reg18ter rela7• tor con,.relling 1ih• pre»er Rull IUl4 grcna.p Mleo­
tion• on the di•trict an4 office •elector traa .. for cb.oo•iDc an 
outping tn.nk w the called. ottioe. '!he nuerio&l an4 •tatiu 
dial tlll••• 'take ••'\tinp corn•puting to 'tih• mua'Hr of pulH• 
41aled.o The ••ttbg ot the muMrical regi•t•r• control• incoaing 
and. final ••l•ctiOl18 or control8 the :a.c. I. pule•• cl.epen41ng upa 
the olta.H ot ottice ill w1lich ib.e called. etatio:n 1• locaffdo 

Id Sader C1rCN.1t 

Ccmsisti:ng of 1ihe et•»Ptnc r•l8l' ant. counti:ng rela19 for con­
trolling 41•tr1ct, otfioe, inooaing azul tiDal aeleotion•• f.b.• 
colinttng · nla1'8 te 'M uel fer d.i•trict and otfio• •electiODa are 
4etemtaed. b7 cro.•-ccmnectiou froa .the di•trict 'bra.ah, district 
P'OQ• otfioe 'bft.m aucl. otttoe group arc• ot t.he tranalator which 
in tvn 1• eat b7 the office cCHle regi•t•r•o TA• counting rela7• 
to 'be ue4 tor illcoa:lng bruh, incoaiJ:lg groa.p, final bneh, tiDal 
tem an4 final unit• and. 1t reqllir•d• aU.tioa 4eatgnaUona, are 
4etera1ned. ~7 wiring tram 'the Jmaerioal an4 station• register arc8 
of •• seDll.er anl tl'&ll8lator con'trol c1rcu11i aa ••" u,p "7 th• :mmeri­
cal and. a'tationa diP,t• troa tJ:le oalliag aulaaorU~•r•a 4ialo 

I• primarilJ' tor the purpoH ot routing •e nrioa.• operator 
ola.8• of call• wit.hn:t 'the ue ot 'tih• tr&Dalator and. aaaoolatet. 
regiater rel~•· 

605 Coapen!&U.!f Be•ie-.e Swi'tdl 

1.J aeau ot aich 'Ua.e tuaamaa.V.l. oirCMit loOJ resin&nc• 1• 
•Dl1ratne4at·1200 ohmae !.hia ni'klt. -.k•llP the c11tterence )e-

.. ..._ "'tdl•· .aternal,:nsiat&me aml. 1200 oAalle Dle rou'h and. oo.-pc• 
'B&ttns IW•ist&rao•. •itche• an ••t 1lDAl.er oonvol of "1l• traula'lor 
&IMl regis'\H" relape · · 

a.a R.c.1. l!J!!l•er Ciraait 

!Ire ilfpilser •equm• -1"* H!l4AI out w "he oontrol oircai t 
d the oall 1ndicator eqllipact at •• liNmal otfioe a aeri• ot pal•••• th• •equence ot miU. 1• 1Ul4er co:ntro1· ot th• eemler 

,_. ~---~-- ·----•-- ----- _m ____ •--.~--. ·--- .~ ·---~·-~ ''ccf;~;if,\:._::___._.,.:.-___, ___ , __ --- • 'i_\/ 
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muaerical reci•tera, to c'Perate the oall indicator lamp rel&~• tilat 
oaue ihe nuiber of 'the oalle4 a)eor19ere ·to w 41111>l&7e4 before an 
operator • 

D1DIX ~_?1raph }!!! 

REGULA O.A.U.. TO .A. ll'OLL MEOHilICAL ar:rICB ... 

SF.J.BCTOB - com ' 

Send·•r Selected. ' 
setting Oftioe Regi•t•r• t 

Trana laUon 15 

Pwll.M Count and Regi nrattcm 2Z 

ClaH Selection 29 

:ante a.n4 Coapenaa'U.Jl« :a .. 11tano• Selection IO 

Ml•e.nctnc \B-2) lwt.tch am 9l Selector 12 

'latrict Seleo•1on1 K 

Office !feet • 
Ottioe Selectiou 40 

~11ttinc Oount1na- Bela19 '1 

Inco•inc 'f :ra.nt '?eat u 

Incolli'ng aeln.tie.• ... , 
J-in&l Br1llb. an4 'l'en.• Selectiou '' 
:rinal UnU• Del&T il 

:riJJal thit• Selectiaa la 

Skipping .Auto-.tic Branch ;Jeleotien• K 

IDDoaing ad. I>i1trict .ld.Tuioe 56 

l 
I 
l 
l 

I 
j 
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l 
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~ ( 4" Pas••• Pace I ). 
118118 ~ B! 61001-01 
~·t""rJ., 1928. 

pl&oing all preYiou 

i••••· 
Steppinc Bel.,- Sou 

Talking Seleotion 

Beaular Ditt0onneotlng 

Parapa@ •o• 

68 

61 

. lead.er h•elec'\ed. tor Coin Collect or Coin lie:nm.4 61 

DiaoC1DJ1eot B•ton Dialinc ia Complne4 M 

D1econneot1911 After DialinB 18 Completed. 6T 

·:oIBBC! DOB.DICAL CALL TO A JULI. JQiCBUICAL 

ODICI • USI•G OJTICB SBLJ:C'l'OB - lrOV-COD ... 

. DIDCIJ! DDlWfIC&L CALL WI'.lHOUf '1'HI USS 0. 

Co bl 

ll••'*rioted. zue Catl 

Qall to felegraa Operator 

0a11·to !h.ree Dig1" Operator 

01.U. ro LOJfG J>IS!l.H OB !OLL OPIRlTOB 

CAU. 'PO JIUUAL ft.A.TIOIJ YI.A. DIDOT CALL UDIOA!Oll .LES !llD 
io.ooo - •as-com 

68 

69 

n 
. ,. 

80 

u .. 
., 

Sending ll.O. Io IIG>Ul••• to 

c.&.'LL !'() )lJWtJAL STA!IS TI&..!ABJBI B.c.x. LISS !HU io.ooo -
•Ol'-COll' 16 

OALL !O . DBlJAL OB DDBill CAL S'!A!IOI' YI&. JllCB&l'IC.lL !'.AIDm • 
J.BSS !'RI.I 10•~ :!Ol'-COD ft 

\ i 
-~ 

.·. I 

; 

i 

j 
i 
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Pal'!fl'&Ph ••• 

CAU. '!O JIASUAL S!'AUOJr VU. J>IBEQl.P Cll !'.Ul)W cALI. · -: · , ,, 
DDIC.A!OB JIO• 9Wl 9919 .,. ICS-OOD 100 

•Ol'-nATJDI a.c.1. CALLS - 1'0--.CODT 

OAU. Dl>ICA!ml CALLS • OOD 

llISCBLL.AlmU8 

OYertlow oond.1tiona 

Di•triot Seleoter 

Ino•llina Seleotor 

'lrlla8lator 

106 

107 

lot :·- ,, 

109 

110 

Ul 

-,- ., _.,. .,., 

, ··;·f·.·:., 
-l. •• - ... 

.Prelia1Dar'3 llQlll• 

11&· 

U7 

111' - -·. ·:-

llelea• ing S"1lok Bend.er on .A.lland.onef. Call 

BifO:l B••i~ce B.c.1. J'eatur• 

•1»• Oalt Oa AlNLDll.u.tll Call Oa B.C. Io an4 '.l'and• 
Ola••••• clllrf.Jlc '\heawai'tbg .Uatpeent Perie4 

M4.e4 'Pia• :Before SW.ok Seate 8tcnal 1• g1 ••n on 

120 

126 

1&7 

B.OdO. an4 !and.• Cluaea ot Call After ~. ,,v: -_ {;r: ,::, ;•" :;: 

, .. t 'l• ..... h< u •:) ~ -~.:· : .~:a.a• .. 
... ~ ' ( 

• ~ • • •• :\.. '; )_ : -~"' ' ';::. I·.;'; \.,; ~.), .. {~.',(.;· • 

UGUL.&:a cw. TO· 4 1U;LL JOIQJWIICAL on:us .. USDG ODIO& SILIC!OB ..... COD 

'• mna OLBCBI 

D• •• aacle:r aeleoto:r ot a 1111•.tiaUr di•tric' t1nta ·•.ID• 
a.mer, groun4 ia connecte4 to lea4 (TB!l• operaUna 'title. (T) ·r.-lqo .. 
'fh• (T) ~lq opera"e4• (a) leek• oYer irA ('1"1). (•) atana";~e ~~O'!·''; 
oiated.. time .. anr• oireuit, (c) op•&t'ea 111• ~) re1,.7, .tc1J e>...-•~'1 ''.<" 

l 

1 
l 

·1 

1 

l 
j 
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( '",...,, .... ) 
I••• I B! 51001-01 
1ift•n1, 1m. 
iP acing &ii prnl•• 

1 ...... 

gro1Ul4 to 1ibe (SC) lea4 thn •• (SC>-e) r•la7• (•) •-•• grmnA·u 
the ar•till.H aprlDc of 1he (U.-1) rel.e;ro 'Die (SB) relq eperat.i. (a) 
ol•••• a oiraa.i ti "° 1b• ••lll·er lnla7 laap &Ill cl••• the "All Smi•• 
111.117 Begi.Ur Circa.it", (lt) epem the •P•atillg oirn.it tor -111.• (!l') n--
1&7 11biu, h••••r, 1• heU. 0»•ate& tlll'0118b it• Mk• oa•ot to th• 
(~ft) led,, (c) .olo•• th• epeatillg olnait of ae (t-lJ ~1&7· ~ 
4•r 11lia oon41t1•. th• ('J.'Ml) nlq wiDltnc l• 91aort-o1roa1W u4 4••• 
Mt epen.te, an4 (t) on11eota batte17 t;o the Cftll'Ung Nlqao 

le J>UL !OD 

(B-IJ tl) After the aalling U.•• ha• ltM11 f01U14 '7 the line fider 
•. ua4 wltb .tJae 8u4el' 8eleote4. the 41.airict &4.TaDOea. omnect;Sng ~ (!) 

&D4 (ll) 1ea4a thrcnlah to 'th• (llL) ooll aa4 (I.) relq• eperaUnc the (L) 
MW• 'Ba• U•triot, 111 a4Yano1ng., open.t•• th• (SC>4) nlq, tl'M 
,llatte17 ner ·leaA (SC)o 'Bl• (S0-2) rela7 operatet, lock• w llat'Mr7 
t1l1'911411l IOO Ulla re•i•'\uc• util t¥ta (B-2) •ltidl ltreak• poait;i• 4o 
.!h• (L) nl&i' :C.peJOat.o., 01eat• the (BLS) rela7e 9Le (BUI) rela7 oper-. 
'~atell, oloHlt a oirmit fl"• grcnm4 ~ the .(:SC-1) ~. an411onal 
temtJ>al •· * wSD41ag of (BAL) 0011 to the w11e.l-.40 .A. Wile 1• 1ibu• 
la41loe4 ta 1ih• laer 1fill4lnc ot •• repeatlng·•U•t• 1• t1'&118111tt.4 
lt&ok to the eal.ling •ia1iioa u aa &lld.iltl• ln41oati• that th• ottio• 
apparatu.l• rea,Q tor the Qerati• of the 41alo '.ftle ater w1114lng ot 
•• (L) :N1&7 1• cemu1etecl la aerie• wi tb. '\he Oel llf. oonde•er w in-

,,,. oreaae th• QM4 ot '\he Nlqo !be (ILS) an4 (804) relq eJ)en.1ie4• 
· :•t.,1 tla• &.•> "Mleeter w 'tera1D&l 6 la oue of GG. rirlnc or '\o terainal 

a bl ca•• ""'td· .,,. wil'lita• W11tl .._ • ••1ector n tel'ldnal a w 10 the ow 
.,.otrmt t 11 c:rwm ..... 

. •ote l !be ·t .. 1patten• <•1>. (B-a), .(JM), (JM.),. (JM) &IJ4 (B-61 1lh-. 11•• •• auttl:&•• '\o the literal dHlpaU.•• ot oa.- S.nclloate 
. · ·. tnt "1le .. 1• en ·that ;part1n.lar awitallo Jlua»l•a• C.. J (»-1) 

illtiea't•• tlla11 oaa J is oa the (ll-1) ni tcJa.. 

•ote 2 . !.b.e JO•Hiou .r:ill• nr1.-1 nitch•• an mo• at ih• HgilmlJag 
et ·!all P&r&cr&»!l• which oontaiB cirni t• J&••illC thl'Oll8ll oaue 

· J:zamplea (It-1) (I),. (B-2) (I)~ (a.4) (7) lD41oate• that nitohe• 
(B-1). (Hf &DI ·(B-4)an ~,PcJtltt•• 1, 1.-1 n8"ot1••17• · 

to Slftil'G OJTICI DGIS'!DS 

~· u.11.iac PR1i7 41•1• a -hi' 00111tat1Dc ot thn• cMcl"H ·(1nten) 
'Ulll.t•r dk1~ (lllai•r•I o&Ulnc _. (L) ·rela7 • a.lterm.1i•17 rel••• 
ant'r.o,na't•• tile lJ.) .nl&7 nl•••• tor each 'bl"uk et th• j,ial ....,. 
taotll6; tp· flr•t.lllpul.M rel••••·•• (L) relq,. operating th• {L-1) &114 

' 
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(ff,...•·~·) 
INUe I Jl!.11801-01 
~"1, iM. . :: 
~CLiB aU fNTliia. . 
1119U••· 

(U.) r•la;I -1 •• (A) repner •IM._. . •11 olra~ t 1• tna ~ at 
1h• nemal (JSO) n;a&7• •oral (L) relq, ep.-..te4 tBLS) :relq• wtntsnp 
•t tile (1") :relq• unal (BC-6) arc,. nenal (P.P) relq, 41Y14bc lati-
7U4 tlli• petnt inu •• ,..._,, one tJu>eqa th• (.l) recl•te:r tnPt ..-
.. , 5ae6 ohu to batte1"71 &DI 1ihe other "1lrouch · tlle lntern.pter QI-Uc 
•t the(A) :rect•tei.-; (l'IPJ_ •BM'.• nonal (:.BC -6) arc, wJltd.lDc of_ 'Ile (L-1) 
nlq, ael'll&l (1.P):relq to N.tt•Q'• 91.e (IL&) relat 1• •low ID. :relu.a­
la&' and. :realn• operate& 4vllls . .__ -..iete d.ialing pen• ter · al141c1t•• 

. •• (L-1) "lq la fat'\ ill operatU. all4 ep•rate1 qa •• :rel•••·ot 
tile IL) relq. !Ile (L-1) :relq •JR&'tet 1•ckll mtil it• locld.DC o1roa1t 
1• •..-4 )7 "11• eperatl• et -.. (A) :repater •P'• Ita taaotlc 1• 
to &14 ln hol4iac ............ uu.s) nlaf' &D4 ... n!Dtoro• ... ia»Ul••• 
fr• th• (L) relq '7. tM clonre ~.a obca1t tr• graut, (!) rela7 
operated., tlll'OUlll it• ... oomaoto 9'1• croun4 re1atonet· -· gl"011114 
a '\he amaan ot tile (L) relq "1Lu t.nnrlng "1le poa1t1Ye operatl• 
ot the YariRa rectner •peta, 1t tor U1' reasoa. th• 1Qul"• fl"Oa 
._ {LJ rel<a7 are flt innttioient clvatta to _,1•el7 •»•ate •• 
:regiater •snete 'lh• (:&&) nla7 •J>wat'4, opera"•• the (O.J nl&1· an4 

· .. rs11•1t tih• (BC) •P"• 'Dle (cm) relq •P•~'•• pertoia• m·uHta&l 
flln•'l• at thi• ~H••• "1• (BAJ· relq 1• au. bl n1-..s.nc ad. nllAla• 
•p .. tecl. ctutnc the iltp1ll•e perio4 ot ..U 41g1t. 41ale4e 

. . 

lOo !!"X.$ _("A•) DGISDB 

' Die (.l) ncl•t•r •pet operatet. .,.. the loGtiag •iroai ii ·of' the · 
(L-1) rel.qft.lcah nlea•••• W11i11 the lx--ll relq. rel-.ae4 aa4 the (~) 
nlq epmtet. • Ge JIU' 41&1 pa.la·•· c.reD4 l• 4l1Mtmltcted. tna· lb 
w1n4111g et tile (Al "Clater ---" wh1ah relea•••• . ._ .& rep1ter -aw 
ne'\ releaaN, •'•P• it• )n• ••••bl7 'to ••rainal le lor •cll.11Qral•• 
rece1Yt4 troa "1\e atatlon dialed.I * alNtY• 07cle O.f . .,_.."1• if. re­
pated., "hua •MpPilll "11• U.11h u1-'bl7 of the f~·MBl•--..~-W.: ~~, ~· .c·· 

~enainal cone·ipoD41Jlg te :*• (.l) cUP,t •t the otfioe oo4e 41&1 e4o 

Bote -
. . . . 

!he naler •-.~ (1) 11 not •e4 ... a digit la "h• ot:tio• cote 
·tlul1 wo tr .aore 1Q111 .... an reoeiTed troa "1>.• tir1t 41git 41&1• 
.i. '!.b.e )n.lh &a••lllJ ot •• . .l :Ngl1ter "2l•eto:re tou aot eteJ 
u '\erahl&l 1 except aa 4eao:ri\-. -.er :preUainaq ~~,: .... 

. ~ . , ,. . ;: '\- ' : 

llo :DISC<nllJlfDQ DUL 'fOD 
I .. :.·.·· 

.lt ... 0'9lJl•t1a. ot •• •eri•• .t iapul••• OOl'N•JOD41DC - -· 
tlrat d.icit ot th• oft1ce olll• tialtl.·tb.e (Ill) reJ.a1'relea•e•• .,_. 
iq •e oiral t thr_. •• (BC l -C-* •4 tb.• (OBLrel&7. mim n-
1.Ue, ··.!Ile (BC) -..n•t :rei ... -. 11iepa 1t1 arula a;1aeaibl7 tO t•rainal• 
All ·the (.,._l) ltrull atepe tna it• :aonal terainalt :Sh'• olroa.tt ~ 

i 

I 
l 
J 
1 

>!'.:_' 

.. 

'• ~ '·'·>: 
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t 
t· 

~- ,.-

11 

",;;.; .. 

ijUclD&" iii pre'ficnii 
1 ..... 

tht'· a& o1aa wiDl:lDJ ot tbe. UWi). ooil 11 0»9aet, 41acaD•·H.DB the U.1 '•••-'*- \b• clallf.nc atatioae · · · 

12. p!'!DG C ttJ•') UiIS!la .. 

, with· tfl• bl'llQ. a••••bl7 ot "1l.e t:ac) •i'tch a. te~n&l 1. •• ader · 
ia rea47 to rece1Ye the ~1e1 oorreQcm41DC w tht'1eOOJl4 ti&f,t ·.-t 
the ottioe c04• 41alff.o· !he (LJ rela7 apln re1{>0Dtlac W th• 1Qa1 .. • 
•t ~· atatia 41&1, •Hn.t•• (L-l)'&Dl (BAJ rala,. u& (:B) nli•••r"•• 
.•t wh1cll s'\epa 1\• 'brull &a••lalJ•' 'Bl• .l~l) ant (114) relaJ'll •Jeratetl• 
tuo'i1oa aa· 4••orih4 la par&cz'•Jb.' '· WhtD ... Sapgl••• oorreQOD41ac 
~ •• ••o•d •1s1t ooue, the (BA) relq rel•••••• 1D w.ra rel•••lltc. · 
the(°') rela7 aD4 (BC)..._, whicll 1"9p1 it• UU1l aa1•'bl7 ••·teralnal . a. . . 

llo si'!!D'CI mm&ILIIG QGIIS88 

Witlt. ~- l»n6'.•••~7 ot .-. (JHO awitdl oa tendn&l. 2, ~· (ST) 
"91.,- tJel'•,••o. Clra.i .. a• J&t'l•J'• taaer· Wind!•• ot (8!) rolq, (Z) re-
1&7 •1911 tond.Jlal • Ull (RC-l) ltn.11l,. (BLS) relq OJ•rated. to gNQmo 
!he (S!) rela7 operated.• l-oek• u4•r c.n-.rol ot ~ •. (m.&) rela70 ·•• 
tuetlaa ot 1ib.e operatet (S!) relq 1• 4eaor1bet ill p,.ragrap 11• In a 
1la11&r _.._. tu (OJ, (Bl. (BJ,. ('!), (V) .- taJ (aen •H4) n•1•1i•r• 
&J'O ••* 1J1. &•OOldanoe with 1ihe illpt.l•e ~ the digi'M. 41&lec1, tile 'bNah 

. a••-..bl.J'. ot ... 1', .(tlC) ni'cll •*•PPlDc •• ter1Wtal atter·aaah r•glater 11 
~·'~ '•u• •'QJ»hC .. tile (BC) braid& Ul•bl7 on te:ralat.1 ' (or I)• -~ 
ltra.• ••••ltl7 et the (BC) lri1ctll MmlU on 1iem1u.l T utU ••' t.,.J 

. ·'ni:'Clh llMee po·11t1on lo . . · · · · ''. 

lf.e ific' mg·:o;:8WJ99RICAL .&..J.J;e CWSI 
• 11 ' ' • ' •. ' 

Wi'tat. the bruh uaelibl7 of tile BO •itch en teftf.nal 7• 'Ule (91:) 
aapet opera'\e•• 11114.er oon._rol ot 'he lnterru.pter• 8'\eppiflg ~· lt1"'1sll 

·.-•lab17 of th• S nito!l anc iendnal ~11terlliilal10 1• l'•-.Ch .... iD 
· . ._.. ot c; •1nnc or '• 'M~l I ta _.. ~ . .,,_ wS.rtAgo . lhu tile EiC 
, 1eleoter ad.TU.ea·. W tVl!dilal 10. a oirai t 11 oloHI '\o atlTanc• 1iho 9 
•• 1.,\~f>te ·t•ft.1-1 's.n:;~a•t:s1;r:w··•1rtq. ' -'. :;;,;:: . ., 

:·; <::; ~:· ·~'~J~< ,·,, 
• ., -...· .. .,,,,..<>: '-,;, ., ~ • 

~ : 
'; 
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.. 
Dl• (SC) aD4 (OlTwlJ rela19 aow epvat• trca gr0U14 a _. o_ ,!B-1)• 

!&.• (OWwa) :relq Jel'f01'118 ao uetal tunion at this. t~. It• tu.io-
111• 1• deeor1l»e4 1n llec19t•• all4 Swi'\chea Ott Boaal.e . Tb.9 (SC) r•l&7 
o;p.-atecl »r•parea "1le clrcalt t•r operaUJIC the ·(~).) relqo the (UP) 

· ·•~•' alao op•atee tbrollP caa Bo ' 

1"I0 ULJr:fIOA" or. Bl;IV.1.'!0ll 1'BD' ftO ~ ...... !ll!D 

a. 1ilr• el•T•'fion are- uecl• tae (JI) nla.7 cl•'•millu whicJl •l••...,. 
'•r la 1io 'be uaed.. 919 (JI) nlq 1• .U4er. ooatrol ot tile t..al 'bl'UIL• 
I.bu the (BJ rel.&7 op91'atea, it look• to ottnorul .l1'ftB4 .-i OJH'"tee 
"1le (UP) mgnet ot tho aoocm4 V.Ul&'llor. · · 

180 B&UalilltJR'UG .. ·(a-1) (2) 

.. 

CN•~anoo'l1ou are .Mle u epocifial l•r eachiaatallat1•• tr• 
tho A &114 :a seloo'llor reglaten to the hllatinc b&Dk ~ tile traul&t•r• 
•• t!aat ODO ~ the tiT• tend.Dal• ''· '• '• 11 an4 11) ... ODO·~ ~· 
te--la 16, U• a. Z9 aD1 t.T w1U be gl'OlUl4llO. tor ~to&- ltl'Ull 
Ml ·Pft» ••l•·U•a relipootlyeJ.70 th• the hutillc 'bzUh a tile U.U­
latw nlooter oe•eow with 'fill• CZ"01Uad.e4 teralDal• 1i1l• ,_-l nl&J.•pei-

.ate•• 9'• ·(!8) relq eperatd• rel•••• '1l• (TO) relq a1ab .,_. •• 
~lr-1 t ~ the (UP) mapet thu at•nlnc,. tile 'Q,azd.. aoY-Dt .. ot 1ih• 

. ,,,...lator· ad ••leotlDc the proper 'bra.U. af.•ano,...· -~·: ·tBi-J.) ..... ~~' to 

::;1:1:: •• :: .••· (B-1) •Heh -4vano•• troia p~··~~~~~lt•:.,~~,~~~sJ 

lie .l.WAifDG (fO) BILlY • (B-1) ll) .~;im IJY!A 'l'i.t!J:)!) ~'"l1h. ~~s 
·;..i.~.,.·-""h"r""'Wl-"'.,..._',~"':!!l''°'lF"8' & ua:•li'$ 

.Aa 'Ule (B-1 J n11ich llake• poa1U• ~. tb• ( '1'JI) -..•1i •1era•• to 
gJ!'O'IUl4 • oaa l (»-1)• Ia poa11iion 1, 1ill• (~) r•.1a7 r••P9J!'a°'!t•t.1-~J*• 
ad. ad.Ya••• the (B-1) aw1tca to P••i.ttoa 4. <·':\~--:~.-: .... · ~:>:~ .. '1 ~· 

:·_·~·~~:.;~~-""-'·+ ".:·2.::''..•:0-~:."'.>;' ·'..~··, '•.· ,', . ~- ;;~,~},'?'°. '; .. ·!~~ ·~. (····.'•".) 

··:...· .. the (;a;l) nitu ..al .P•ei"if;p: 41 •• (Vt~~/·,' ~;·fj~ 
a1tee oauainc tll• tnmlator ••lector w aoYe "QS&iol~.toa>;:·~,~)~N• 
.u 'ti}).• tnmlator ••leotor •o••• Qw.1'4 tor grGQ •u.c,:·tlle atleote4.. 

, ·J1&1r ot bl'Uhu 1• :tri;ppe4o •• tile VaD8la~or Jlu.tJ.nc lt1'R- c ... c1i1 
with a gre1111'-l wmtnel '1le (TS) relq epwate•o ·iJile (!SJ :Nlq opft- . 

· · atet, rel•~ .. 'iih• (!OJ rel" aiet& nleaa•• th• (01) •pe\• ••n~ . , ;: 
~· upward aoT--t et the traulator aoleo1ior9 ·· .9le (IC) nlq nleaa.a.· .,,: 
ala~ -4•••• the '~~J "'~ tO)t. 'lo »••1111• 5e,, H: '*.• (B-1) •i tU ad.• 
T&a0'8 tna poaitioa 4-11"9 \Jae (!Sl relq rel~•~•,.•• 

~ 

·~ 
l 
' . 
\ 
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210 DJIUl'Ali llUJf!'Il'G • ( a.l) ( 6) 

. ; . ~Ji•,;••J•il•ltGh.11l.J081t.t• I &114 1ih• OU Nlq ··~·-. 
(ftl re).q ·rittJMia ..... leeb. &114 a&Tui ... the (B-l)·nltall ti ·poaiU• 
J:O ... the 'l.-1..) 'ilrl toll ... _.. pC.111 \ltn I• the (UPJ ilap9' NO,Jlr&tea• 
caotag ill•· tra:Uhi.tor~ ••l•otor 1o ••t• Q•rC t•r •l'ldll&l •el•ot1a. 
Certda 'Mralaal• Ill • II 1Dol••i••') Of -· blm.\tnc 111.nk .... ·11111·u11• 
re•peot1••17 te ••rt&Sn .· othel,' '9m1ul• (M to •• II '8 a, .O 'M "• 
" w KJ NII. ·•Glllll•t.4.· .. u temiala I te t ot .. azoa (g.i;.aJ 1Mlua1••• · 
ftr eac:1l oall, me ot ••• terainal• 18 gnu4H d.et•dlng QD '11• 
aettiaa t&ken 'b7 a.'c ncl•'•• 11am Ul• h1m1i1Bc bzUtL cm 1ill• -.. ... 
J.&tff. nlMift ae_.ot••1•·•• groaAet 'MraiJl&lll• th•. (ta) nlq •»_... 
a\e•~ !'he (11sf ;"1&7 epeatet, n1-~1he Ctc J re1&7 a1ch !'*lea••• 
"1l• (D) • .,.., ••PPiae tile QWU'4 an..._t ot the V&ul&tel' ••l•o1ior• 
u4 ad.Yu.off •• (B-1) n1ua te P••iti.• '• u -. (B-1) •1tu ..... 
YaaG• tr• P••Uien 6*-1/fi, 1ilie (!8) nl.q rel•••••. '.ftl.e (B-1) airl'kk 
1• a4Yaaced. te po•it1a I 1'7 oa Ao .. ·:1· . , ..,_ .. ' 

210 ·AWUt•; c--, OJI QffIQI com llGiftBATICll (W) (I} 

· ... · It•• 11l1J.'4 41$111 ot tile •tt1•• OGle·au aot ._ 41al ... *- 1ila• 
· ..... 1) nltc:Jl· "8.ollea poe11i1• ftal/4'1 11le (SJ nla7 e.11rate10 !he f '1 

.. , nl&t epwatt4, .,, .. ••tip •14• ot th• tudallental c1nalt all4 -~ 
···~ttni cltcwtt·ter .. (tel nla7 ... pnyeattDc -· ( ... lJ ..ttci 

,, ··: fiolll' '&&)fU,otq w.·· w-.i•l •leetS.on tna .takblg Plao•• a. all tb• 
'·:i .~ii• ~•r'. tl'•'. :tildt4 cU.c1 t ot •• otn. .. c°'• h*• -. nnS.Yel· .. &d 
~,:,we nit•t~~·8"~~ tit• bna ·a•••'bl7 ~ •• <a: I •11iell atep1 "41 ·"' 

temlml s. :relea.•iac •• (8) relq. · · 

Pe PULS CODI~ AID BICI&rlAftQW (Jl-l) (I), (..a) (1) 

. ·. ·Ai' il,~"',,_..~>Jnr1tcll -''1'• poaiti• '• · 1ill• (P) ...a (.-11 rela79 
.• ,.,.., •. u·~trili.D4.· c - .J f:a-11. w111l a. &a-i.J ant•· m 1•at•11n:: .. 
a, . .._ (S'W) relq •Pera••• Circa.1ta- •~•17 a th• Uldng 4aa · c 

ot t.he I'll•• aMhiae, Ulliac lead• oaa F 18-AI re•l . .-n .. , wlau.g ... 
· .ot~ (l'IP) relq, (JO) UA (ac-1) r•l.&7• ••l'Ml• 11ii.Aa"naiataaca.-;.·;~ 
~·- •• ~f,J!la7 ......... ~,~~ .. ~~ •1111. ..... "' !~ll"!fl •t 

~~#'tl:(lit~~i .·~a.::-o!!;!tf~~~~~~=.~=-:~~;;~,!:!I>J 
·"'•!1' .. I':'<~J.:·J.~r'°~_, .• , ... w, .. CNUI ·••• t.~l .. nla.7 unl&l•· l~~J •. re­
~ .,_..,,...._,;;sjjswg-•f ooatlng rela7 l•lt ·(Di nla7. epera'\e4, ~11iitte17. 

~...,_?~~- ~~--:.-. . ·· · ·::!.'·;:;~~. ,:-:.:_~--~Y;.: ._ - '$C'· . ;:· ..... -- - . · ~ ' ,~~ "·~*f' 

j 

' 
"' · ·a.4 :------=~---
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ooaaec-.94 to ltotil •14•• of.it• win41ngo Ihm th• (S'!'P) relq rel .. •• 
at th• u4 ot 1lle tint 1a,plll••• gnu4 i• diec .. eote4 t.r• ea• wllll• · 
iDC teraiDal ot rela7 (&• )• penaU;tlng it to open.Mo ·Ceu.Unc :relq 
{I•-) op~ate~ tranetere 'th• pul•illc oircait -~ 1t• aat• ooa'tl.et 
"o ._., i .. ,, ot coating relap 'lbioll •1eat• ea· "h• ••o•4 f.Qv.l••• 
Up• ••oil operau·oa &aa rel•••• ·ot 1ihe (S!P). re~. ••. "' ot- "1m.t-
·111g Ml~ 11 ep_eat.._ alllll locke4e Wllea tll• (SV) relq •»er&'H• ~· 
••Yenth :U•, ~tlDC relq (OJ 9Jerate•• Coutlnc nlq (0) .9"J"ate4, 
•1111eot• 1 a wln41D& fA ••rl•• •1 tit. tile •incline• ot th~ (IOJ u4 lJO') 
relq• ·la ~arall•l to .sr-m. • caa •. (B-1 lo . !be t:ao ). &11111 . (70') "~• 
1'oWY•r• 41.o aot e»nate at tbi• tlae -cl11e to cr01m4 lt•bc OGD1Lecte4 to 
both •14•• of' 1ihe1r niMUngso 'Iha '\!&• (nPi relq rel .. •• a.1 '\Jae ad 
Of ... 8eY41Athilpalae. gmiacl 11 4ilcoml•tt4 fr• ae Whldhag ttraiD&l 
of -.. (iOI"•. t:ro•J relqe• th11.1 poraS:H~ bo'Ul r•lq• w epera" Sa 
1eriea wi'iill 1tie (0) relqo ~l oou"iDC nl818 a• operated. at ihi• 
tiae lock to sroU4. • caa •• !Ile (BO) rela7 •J>eated, opea tile p1'1•1nc 
oirou:lt t!ir•U@ll •• (SftJ r•lq• 1ilm.1 eming p&l~• count "iaiDg• 

250 SB1D IJDUL• :UQUISD 

. Sn• iaplla•• an requizeA f'rc9 the tilliDg dna ot -..)~ .. machine 
. - , ••• , 1lP .••. OOlllA Unc relqa t•r "1le ;p1&1.H 001Ul... -· iUIONJl .• 'JAlc 
· · •ll&b.U7 ••v •• nTolutle •t •• pal.H •ahin• tor ti?.µ 001Q1t• "4't•r 
-.. ••••nth. iap\11.. la nce1Ye4• the t~ load. oirnit 1• • ....-, a.t 
tile lreak ••tacit •t tile (JO) rela7• at wll1e1' Uae ~.U repner rei..,a 
will _..,. bMn ••'• · 

260 Sftl!DG BBGisrn DL&.YS 

~ '(pJ &Ill. (P..1") rela79 eperateci. c-.plue 1ill• cloare •t ~· atz 
~-~lng,path• ewer leacl• (!SJ. (OC). (DGJ. (OB). (DB) ... (OL) be-. 
~ .... vaulator Pll•• •chine ·-•wr act. 1ibfjj.AJ.,.;tlll°'~•l;nlqa. 
J)u>Ulc ~· Sn'\enal, tile ccnmt1Dg rela71 are b•inc operated. &114 locked.. 
1ille (.A) omtrol z'ela71 eperate OD iapulaee froa tae aqaJlllC:;,~L;ff':'1ill•·,-\ 
PlllM aachiu., in '11r.D.. 9Jl•••tiag tile (BJ •n'tl"ol relQ'lo· '!tie '-t:ir-o• 
trel rela711 opeate in •JJLcUolli•• wi 1ll. tile """•r7 ;~~·• tr• the 
,'!~•"· ~ ot 'the Pll" ... ~ • .&.t •• lt8¥.i~•<;:llai;,:f'A9'•-.-t.ul 

- ~~li38c •»era"• an4 cloae~ •• --.ix plaing patlia trtia ·•• l'eo•i•ing 41'11H -• .,.I' lea&• (m.-...1), {BL-2), (~~J. (m...f..i. (BL-6) ml (JIL-6), 'Uae I' ... 

pind combination ot Hci•t•r rel&7a in eac:ll grOUJ> 1• •J•ratecl b,J la&tier7 · la.PU•••. aat ner the reoe1Y1Dg lea4•o Bl• •Pvati• ot •• proper · 
nglater rel&JW tor •ell oall clepeM.• •pm 'th• pr•a.rranpa croaa-coaaeo-
t1• •ah•• ll•••en •• •u41Ds ctr.a ad. tile 'Mnalnal• ot tile tanalator 
Mnka. 

l 
i 
l 
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27• :.anoJ> o•··ut!Dc·m Y.dIOUS CCID~Ati:OlS (ll-1,) 1·e.l .. 

Certata c•l»iati- •t npner "1&78 _f.ii-~ft.P· ~1,· 2" ~. 4-, I: 
&114 I an epentet tor eacll eallo ilDllfJ.•a · ·•• lCWl oo•••.i felg 

·operate• aJil rel•••• ill •JllOll•lsa. •t• tJai'~'t.eq -..i"• t+ 
altW. \hrnell -· of file I~ ~·~lag l .... a _C\lll"~ ... l"ft'Ol~tt..,, •• Pll•• •*S.• ror -4 ••••·U• of the (~J nlq• •• t~»J 
it6lia7 eJfti'ieio'' •1• "lat•»••~ Ole1es· tile "it& l.U ~r-·-.::r.-

"·~::~ =:1::f<~r.1~~1(cM~ ,;c::1-:=.n:- ~=·"1· 
Uliii'tb.t .... 1.u .... clo ..... UQ' ~1-7 r .. •1·~ aa_ilfpl.l• t_. 

'c:. tb• ·reoelTlllc clftilal, op-.t.1 Ul4 locbo · ·!liu lt 'lli 'o1n'1•a 1Ut• .\9' 
·· ..... ·al'l'&ng-..lt .r the oroe.....,,.otlaa w ta• Tari.~. ~lri.Jac .4plt 
at c•ltlnatt• or· ola•• nlqw •7 lie .. 11 •. ~. --~tiiac ot th• r~•r 
... 1a19 ot the ••• ·groQ .la .ae la a •lial~ar -..ei. AU •»·•ttiii, 
rec1 •'• nla71 look t9 'b&ttel-J' • - B (Jt.ml) o · · · · 

\. 

'· 
' -·----~ . -- . ,~ .......... A'-~ 
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:i 
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( °" Papa, Pap 10 ) 
I•n• I B! 61.QOl-Ol 
•• TTJ.. 1128. . . si . 
8PaolDGW pnYin.1 i•n.•• ... 

.- .· 

u4 (CL) nl.&7• are •P•ated. 411riDC the ••tting ot the (..S) &114 (ll-4) 
•11ioh•• •o '11.at a.· (B-1) •11id. will ••t a4•&DO• tr• poaitioa 8 ut11 -· ola•• .... Htlte •11iolle•" &:N •• ,. •• (ll-6) •itch 11 •• , •• ctetv­•i•• v '&a• ...,_)_rel.ape 9l& (C:a) nla7 operate• in parallel wltll_. the 
(llwl) -aa•t •. ·that ln ••• tbe (B-6) awitch 1• aot •et, wha "11• (1-2) 
•11icll eater• ,._,. .. 51 tM. (8) relq eperat••• !l!l• ($) rela7• •P•r­
atet• epem tb• ·tudllMn.t&l cir~t "1lu prerent1ag ettioe ••t ~1i11 
'Ule (Oll) relq rel••••• ....._. tor •1• call tb.at the (M) aw1'lCll 1• 
•et 1a JOii Uen 2. . 

Ro IJlfi1tlII G ~Oll !O BOBW. • ( B-1) (8) 

lfitb 1ill• (»4) an4 (JMe) •itch•• ••'• the (CL) &DI. (Jl) relqa r .... i.... •YueiDc •• (W) ••1 tell te poai t1oa t. A• •• (B--1) •i tab 
•'•" poelt10ll '• •• {DJ>) :relq eperates w grout. ea ua I (B-l)o 
!'he (DD) :relq epuat-. ·•»••tea tll• (DOD) d.rift -.gnri re~ "11• 
tnulatv elwator w n.ol'Mlo ._ "1l• tramlator elnator :reaoh .. Aor-­
.-1;, poaa4 on.-.. lY) o-ta.wr mor'\-eircuit• 'the ln4Uc1i1Y• wimlmc 
~ '*• (JD>) nl• nia nl•aa••• ill tlU'Jl releu111fl the (DOW) -en•'• 

12e Al>f.UOIJrQ '-:J •I'ICB 8D (D) BLBCTOll .. JOWA'IIcA.:L DIRECT CLJ8 I. 
IFll ttJ, 1 1 111 · . . 

u tile (B-1) •1\ch enter• po•itlen 1-S/4 ·to t~ th• (SOS) rela7 ep•r­
ate• 'thro11ib 'tile •J>W&Wl (lll)1 (OB), (llG), (OG} ml (TS) nlqa 1ie 
CNllDI· • Oii* • (B-1 )e ~· (SOJO rela7 operata4 look• to the of~ aor­
-1 g:inllll. M4 &4YULoea 1ih• (....e) •itch '8 poait10D2 froa the epera;t ... 
1llg grnaA et 1ibe (&Cm) relq•o .Al•o in post 1iion 9• the l Dr) teleo~or 
1• •••• to 1ieNt.ml 10. la ca•• ot GG wir!ng or ~eralm.l 6 1D tll·• 
.... et n w1riiag•, tna «fflUll • oa • (B-1). ~ oaa u !B-il aD4 _,.,, .... Jo 

•• M!AlfCI!f( (:IC) ULDOll .. (B-1) (9), (M) t•>a • (lo), BC <•i 
Wl~ "• ~rull_aa••ltl7 ot ~. ('DI) ·aitch on tend.11&1 10, tile (RC) 

mapei/Q.•'•• an4 •1iepa1t• •Nib u•eabl)- to terminal 8'o Cil"C'111ic• 
Ba it•l7 • 44wB n•1•-.0•t wln41ng oa (cm) relq, win4ing and. ·break. cen­
t~t ,ot (.BOl ...,._ ... (.,..l bl"1llll and. terminal '• cu. o (1P4), oaa I' · 
(Bl'l)• "9:ndaal 10 8114 (~) b~ lftl&D4•. '11• (OJ') rela.y e.lso ope~ 
...... ia thi• c:lrcai" ba.1i pertol'M •• uetul tunction at 'thi• tiaeo 91.e \ 
bn*- •••bl7 ot "• (BO) n11;cll i• now s~epptd. tcY te1•1D&l 9 and 1ilum 
te 1i•a1naJ. 0 tr• gl'01Ul4 OD cam S {Jl-1) e 

M. DIEIIC! ULBC!IOB8 .. (Bel) (t), (JM')-(&le (IM) (ll 

'Ill• ng1ftv:.nla19 baYing 'been ••t &11111. the (B-2) ••itch a4Tance4 
"• "litl_, 2•, 1ibe fllm'•..,tal cir•it 19 cleaet fer cliatrlct bra.sh .... 
leo'H.•1 operatinc th• (SD) rela.J• o·il'Clli1i1 Ja:\ter7, di•trict U.n• 

.> 

/ 
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r 
I 
I 
' i 
f 

·L. 
· .. ·:· ·~ , 

~-~L~ ,_ 

1(f.&J'a&8••hlltl•J h•• I It &1001--01 · .·. am,· 1111. . .. 
cliii all preYloaa 

1 ...... 

.,. >(lj 

relq• lead (:rt), \~,; '.:t>lq nor-.1• cu U: (-.1J, .. C '1l•"8)• 6' .. 
wlaling ot (WLJ :r,~~t-.S 11 1"1ntillC ot tile (ftP) relq• (JO) all4 (so-11 n-
1&711.nonal.• 18•!J: :retsiatauce (DOO u.J. ~· 9l• (Sft>) reia,·•pu­
aMt, ope.ra1e• cov.nt1ng relq (1) •• 4etenda• _,. th• .. t'\bg ot ..._ 
(l>J) nlaJ& (Aaw•ing diatrio'li .baa 1 'H h aeleotld)• Clnat'lia• ' 

. GrOUJl4t. oaa.I (&,.2). (ftlLrelq epera'li._ c.a •• (OJ) i-elq •--1• 
cu :a · ll-1)• cau • aml • (H)• c• 'I (~J; oea11&o'l• of th• (DB) new 
lap• oeutin.g rela7 (1•) aoraal• wiatinc ot eoatinc relq ll)• (D) . " 
Hla7 epez"atecl• ltatte1'7• . 

16• DI&rltIOP lllltJSJI SBLBC'.!IOV 

Aa 'Ul• d.1a1irlcn bn• 1 la to • 1eleot.i. th• 41nr1ot •.t.• 11aiE 
utor aeel Oll.17 awl7 m grOIUl4 Jmpal ... to ~· 'lib •14.e ·.er.•• ~ ••tal .ciroa11i to eatlat7 'Ciao •ad.•• •• tint ilpalH trta 111• U.-

. trtet ••• -•tor ••n cuOUJ.ta .... "i ...... (89') nlq, ... 
allewbg otanting re.1&7 (1') to •t•ate la .aeri• witla e-.n\1ng·nla7 
(l') •. 'ccNilUDc nla7 (1') .,_..._ .... tnntt'•r• th• JWJ.•1ac c11ftit ·te 
COllDUDC rela7 (O)o Wh• the d1•1ir1ot •.t.• OMmta•zt l'J'GUA,la ~-­
neotel tr• tile. Up •14• d "1l• ,_. •• _.al. oiroul '• 11l• (Sfi> J nlq ... re­
., ...... operating counting nl.&7 (0)• 41 ill• tisti'lot ,.,_ • .e--.tor 
bra.llil apia Mk•• cent.Gt wiiih 1~• otWtater • ...,_,. t1ae (aft) nla.7 
r•leaM• thll• nantnc 'till• •on oirRlt t-. ae wt•••• et•• t•> 
&n4 ('IO') relqa, whica e;perat• 1• parallel aill Sa .. aert• w111a cOllllUJlc 
relq (OJ• All 001Ulfi1q rel.&11' .... •»er&tel look .. gnu4 - CIA~ I 
(HJ• 1'1• (JC) r•l.&7 •Je&'Ud.• •MU 'Ulo "fm.claaaW ctnnt tam.•...­
;1etms dlst:rlct ltrau ••1Dot1oa. 9l• IN' J relq. eparat•· ... Y&Da .. 
the (M) •11ich ti poaiUea $0 Dae A -.a49U.Oll i'l te »•ltl•'&.. 
u iihe (Bi«) "1'°'1 a4Yano•• tna »••1111• a, the c-.tiac relap n-
1 .... 

160 l>I31'1UOI CROUP SIJ.Bct!IOJr .., (JW) (9 ), (lWJ 14) IM) (1r· . ·. 
. . r . 

. . ' . 

!ho f9.ntuenbl cirnl•.1• ~ ..... tor Uab1ot. p...· • .ie.111-.. 
Diat~~~ gnq aolecti~ l• _.. la tit• .... v=• ;U 4~.tV19" -. •• -
••leatS.• uoept iba't •• ... •be ot -. . (l>CI}: re1-.-49"8aia• at• i 
c.U.tlag relqa &re ll•ed• · ~ nttiot•• '-"1-· DY• , ... _._ ~ 
tftla the clietr.iot cii-cult, ~ .. ,('°) .. aml (M'J ~· Q•••• opaluC 
•• tillldlllHntal clrClU.~UMI. a4Yanoinc ta. l.JliCJ~·mtc.Jl·to po•itl•'··-. 
1ihe Ac• ed'laaClag it .. J081t1tit. 40;·· .. :.· , . <;if.;· - · .: '· 

lfo A»TAWCIIG 'q!E DI .!fllIO! • {B-aJ (4') . : 
.] . .., 

;r;_oJ.·r;'k 
"'"·~tl9<..~~,-~.,_ 

'11le (:;J0-.2) nl.q rel~•·• ,U, .ibe (Jli91) •ltcll ~ f'ltil'Jrt•l• 
~ion 6o 91• (so-&) Miq Mlo..-... ,, . ...-ot• &'ffllD.f.' ~~ . .r~~ 
lead• thr01lflb 1-t• 500 llall aoa-1118.o'lYe ria411Dc to l.U.0·(88)¥'MftMrbag 
'Ula dl•trlct •1-tch• am operates 1ihe (SC-1) :r•~• 

,- I 
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.~. 180 onxm DST ... ( ... 1) (I), i»4) (6), \M) (I) 

Ihm ~ 41atr1ot aei.ctor. ••1••• an ottic• selee'\or, 1ib• fnnd•a•l 
ciroldi 1• oloRCl 01eratiac tile (!Q) relqo Ciroai·h .Batter7• ottloe 
••leo'or line rtlq. lead (nl, (3).relay ••rml• ou ti ( ... 1) oua c (a-1)• 
.M aha wln41ng ot (01.L) r•l.&7• •i•UDC ot (8!1) nlq, (BO) relq 11•mal• 
&&00 olaa •ill41q ot (OJ'L) relq, win4i.nc ot (!G) r•l•1'• oaa Y. (li-2) o_... 
pmaatillg :rea1nance, caa B (B-5), c• ll (B-a) •. oaa X (B-1)• (8T) relq 
aor-.1, lea4 tn.), to grOUll in the •ffice aeleoto:r ·01nut. , 

. sto SJBLEC'fED '1'lltJlll: on iromw. 

!!he ( '?Gi nlq do• no'\ eperate if '\he aelecte4 tl'Uk i• ••i•ecl while 
it i• returning -.o aor-1 trea it• talking politlon.. It 4oH epera"e• 
aowever,. in th• &Hft circna.1 t fl"• llatte17 1IL 'th• ottio• aeleotor when 
the eon di '\ion• fftlMl on "1\• Up. &Ii.cl rt.ns ot the otfioe tru.nk• ._ ••iaecl., 

. represent it• nor91 OOlldiUone 'Bl• 'TG) rela.7 •peate4• e19ratea the . 
('l'G-2) relq Which la ~ •J•ratea the (~;...l.) rel&1'• !he (fa-1) nla7 
o;paratedai a4Ya:cc•• the (R-1) 8ri1dl te pea1t10il ,. •• I. eaa a4Y'80ias. 
i' w peaition 80 .u tile (D-2) •itca eaten poai'U.011 "'• •• [!~) relq 
and -· 6'00 oha wlnd:blg Of tile t~L) l'elq an •ori-o1rcnU.W, at the 
ilaU' oon'tac'le ot c:aa l (li-2) releaai~ the {'l'Q) rela7 an4 pem1 'ttf.lag iill• 
(L) (ott1ce) UMl 'STP) rel.q te ep .... teo ~· (TG) rela7 relea•e4s re­
lea•e• ~ • ( Tc--2) aD4 'TG-1 l rel.&7• • 

40" vJTICI SJLmTto~ (11-l) (t), (JM) (a), (Mrl (1} (lMJ (2) 

Otf'io• ••ltoUa• an •4• 1i1 the ,... manner u 41atr1ot bruh •e­
leA;'t1ono The (Sl'P) rel.&7 eperate" OYer '11• 1'&ndallenta1 cd.rouito !h• 
~o\ui'U.nc rela.79 ~p•rat;eil U114ar control ot tile (~) and, (J>:&}. •r (D~J r .... 
layao When eutficim.t .ap•l••• h&Te 'Deen ·~• kok ~. ,..,t1•f7 "''-,•atler, 
\tie {:BO J ad (FO') rela.}'9 eparate,, OJ>UinC 'Ule ~-~1 o:Lrail+'. and. 
adYanei.~ the (JP.I) awitch "• peeUion t .at. ll, the A'"* '&4Yano1Q it . 
te pcui Uon 10 &n4 12. 

41• §!l.IT.rDIG OCJD!IBG llL&.YS .,. {B-1 )1 (9 ), (J.r--2) (4) · (~) (ll 

L.- ·both dia1iriot an4 · ett!oe grOIQ ••l•oilm0 oW.u.C.;nla7•· it) "9 
(ti) are c;parated. bawe.• oeu.Uas ,.a,. (l) a.Ill le;>).-~ tJi• Cl'OIQ "9" 
qllind. 18 &bOYt 60 ~·J' tb.la ocmd.i tion, cam Y and. • (~J all4,_ l'!Ciater 
relqs (J>G-4) Nitl torr.4} are ued.o. W"aen tll• gra.p ••l•ot1oa 1• 'iuld.•r '• 
'*h• opera'Uq eirc•i ~ tor (O) rala7 ia tkr~-. illr ·IJ>o-4) ·or ( OMl re-
la.J norm.la ft.• tile cr•P ••lecU.Oll ia 6 or·•~ .1Ye, •• t :relq •»-­
a.\ea attar the (l•) relq throlllb -.. (.DG-f.) o:r (OQl.4) nl&1 •Jel'&ffcl• 
'l'be (0) :relq t.:l••·:•Pv&ted. after 1be (I') rela.731 ·. •pue.tea alM ihro11p 
tae (Da-4) or {O~) rela)· operate4o 

,, . 

I 
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1 
~·. 

' .... ,... ....... 18 J 
1 .... a·n aoo1...01 
•• T"n~ 1llD.. . . 1 .·. 

&cliii*a.U .PreTin• . 
1••••· 
.Yo mmc: BWB BR • ( .. 1) It), (H) · (11), (JM) t&J 

Yl'till ·th• (M) •witch ia poa1t1• 12, the •eleote4 .laoeaing ~ 
1a teat•t. ._ ·. •• J.Dooatnc ••leotor 1a ••1ae4 ·q 1ilae tiririot •r' 
ottl .. ••l•o"or~ 'tll• (~G)• (o.rt.1 &1lll (ftP) nla7a are·niclce4 aero•• 

·· tll.e tuataMnt&l. 11rclll'l1 . •»--~lag 1ih• (!Q) rela7 aa tor Ottice terio 
, · fhe t!GJ telaJ op..._~ .... •»•••• •• (!W) nl.q wl\ialt.·la tllr.u epttr­

at•• tile tira-1) re11o7. 'ltl• (H-11 relq Qentect• a1. ... ..ae .. ttt.e (&41 
•1kll 'w pe1itien 111 'Ul• .&. - ... ,.uoing it w· po&ttioa 140 AB tae 
(B-el •ritoh a4Yanoe• troa poaition u. the CTG}• (Ta-&) anl (!rG-1) 
Nl&Js relMae• , 

.....,_ "'.'. ':-'""' . . } . ~ - . ~:; ·.. . .. . . . ; ~:- ' ' 

..... ·eoamG·fBOIK o• •omrAJ. .. IB-1) II), (JM) ,1,21 .•. t...a) (I) 

· Ir•• (n) relq ••l.-4 H •r1tge4 ao~o1i ~ ·uul'99ttice uoo .... 
baC tftlak Wlt.••• nltcll haa aot a4Yanoed. · tria tt1 · 1alklq PG•i tien al ... 
·.--- ~.leaae& •·.e1'kM.· · •• 41nr1. et or oft~• 1eieotgr• N.tt•r7 _(14 
••lt)ad ~ are .._ .. ff4 t• tlaa tlp mt ring et the f'udAll•tal 
. ea tr.· •111t 8apeoi1w•l. 7, ~ iiJle wb41JICI of the boaSra• (A) :!e• .,_.it tlkt• oon41t1•, •• (!Cl) r•l.&7 lt•iJIC aargiaal. 4•• aot ep ... · o 
'.Ille &>aJ •ltd!. tb.entere. 1a.iiot dTaneet. tr• "litf.a 12 imtli tae 

· · ... f.no~taa n1'cm. reWn.a to aon.J., at ·•1• ·ti•• l&tteq (48 Yelt)··\'!• 
· · ona•'4i4. • tll9 Up •1• ~-- the U..•1Dc u.ae r.1&7• at. .~ 
••.th•~• d4•.~ th•~ olrni'to · \ 

. ·. '.·: ... ~~. ' . . . . .. . . . . . 

ADYaGllt:ft! , ... , ·•nCJt·'.;• ·Ufell.jf}i iWl l,1•) l·MJ l•I 
· '* ••~ili.J~r .d1•' •'-r~ .. ~1\19lt'rw•~~~ lei,> n1•7· .,.~ .... 

• · ~ ..,_ Cla.K (a..a). t'ae (cJ;J "lir•Ja-tatet~ a4•ancee •• (j..a) 
........ :.-...\~ w~).tdU.a 16:. ~•A -. . .a..-.. 1\ tie J••U11a lio A• ta:. 
· '~~~.W#.,:W. ..... •• n. l•dt1• 1'• tU. tt!J a4 ·'DJ r•1&J• nl•••• 

. :: 1 ··~;-~. l~fJ*WttCJi' .a.ra P••lU• ii,,.._ (ft) ail4 (On.! reJ.qe are 
6tt~1l"Clll'W. at .. J' lW) rel_.lllc •• (~Q) · relq a»~ .U.l~\1.Ji.1'€ 
tile (SU) aa4 6• Sa11at .. (J.) 191.qa. • Q.Wa'M• '.lhe (!G) rola.7 a-,,_ 
l••-'• rel•••• ••· (~.,.1J aDl (fH) r•l&1'•• ' 

460 DJ.IUl~G !f!i- ~ii ~_--=1a..~f 1!ta IJP&) (l!l 

'";, ·,;. 'is ·•• C .. I nite atel"8 .9e!\t~ lie·-~ 'ta-t;\ •itt".h ia ·:•~tt·•n~"~ '', · "° »o,Sitton, 10 ma ~ ell .._ J {M)• Dl• A f!A#. ._,,.,an~u ·"M t~·ll 
, nJ.tck to »0•1'fiien llo M ~· &.a-1) Wf.ta d:ta» .... t~- )w.t.:h.e 1):* . 
•• ,.,,. (~J. (._.JI c-..1. (aMJ, (J»4J ·'at· (Ol-'4) r•U43 r•­i.e.•• llt-J~ulitla ii •t ..._ '~r.twttah, tU ilftf'telq. •1e-.tee. ~ 
.i.a• Ullu-· oatzi•l ·~ •• f-..J wltc~ ae·- (I!I) fflq ·epera'iel ~~ 
tl•• oai., t• ou• ot i••Snc wU•'tal• oo.tti1-.. 
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( .44 , ..... Page 19 
I•••...1.J'I. · IJ.OOl:Q\ 
... t fl, 11J8 
Beplacl:ag all. iar•Ylo ... 
laeuea. 

"· IIOS*'!G MJJSH WcRUW - lll=ll (12hl1-2) (],§)I {a-11 (2} 

Wltb.t ... (StP) r.el19 oper•te4 •• ~• tR-2) ••ltoll •ter1 J0•1~1on 
16 •· 1aoold.lac ·lai'•ll ••lect ion tab• »J,aoe. tile oomt1ng rtl&p o,Ptr••• 

· m4ler ooavel ot the ( tH) reglater ae·Ulng. When allffloleat lmjplaea 
b.&Ye 1tea eent bMlt from the lJlaoming eel•ct .. to aat1af'J 1ill.e a.U.r, 
tbe (BO) aad. (Jo• J .r-1&¥• operate. opea1Dg the tan,..atal al rcm:t am 
adYaaol»g t'be (ll-2) awt tc1a to poa1u0n 17, '11.r•vcll ••'I (a-2) U4 -. 
A o• &Umol:ag U to po111iioa 18. • the Ut•Z) awl te11· puae• tll.roap 
po11t1a 17, tile (ftP) aa4 (Cl) r.i.,.1 operate ••aid.DC the .(HP) rel.,. 
10 • te iuare apee4 in .rel••1118 tile nlQ• ttJt (Cl) rel-, pertoma 
ao uetal tmaotioa at tllt.1 time. · 

41, IICWlli g<g SpjLJ:P"'lCI 

~ I• poaitiOD 18, iu'a~ grotZ,p aeleot1m 1• mad.e. !lie ••t1Dc re­
lqa .ue au.r oonv.i. ef" Qe (tK) repine,- nltcb all4 ( ICl) Nl.ar. Den 
*9 aeDie.r o~ut la ••t1,af1ed. for iJIOftlng sr•• ••leot1•, '1le (.BO) 
au U'O'J rel~• o_perate. !he (BO} relq epeu 'tu ~-4-atal. o1ro1d t~ 
!be (101 ) rel• operate4 &clY••• tile, (B-1 )nit$ to pe•1'1• lS. ~- · 
au ace. ot ttie (B-Jl •~toll atwr eMla. ••leott.Oli ;z-81•••• u. ~paateci 
co1liatlllff re19a. It 1:'8 ~-..red.· 4181 t ot tile •al.led a'111ae 11 'be'1N• 
I aa4 9 1acl.aa1Te, tile (IQ) nl8" operatea, oamiag an eM n•~ena. 
gn 11p in tlle laOOlli:ag &.. to be aeleo,•4• 

•· MYA'f!I• Pl t1=a1 mg - <1=1l Clal. !H> 1111 

•• 

IMn .tlMt (:a-lJ •itch atere •0.1t1o:ti 119 tile (B-21 IWitoll a4YaDM• 
to .P0•1 tiioa l Qroap oam P lB-1) aacl c• J lll--2) •o ""'01:1114. !Ile Ut•.2) 
awl tob &4Yau- to JNl tiio:a. .2 of l ta eeoond .re•ol utlcm OTer tba: a.- . 
olromt ••4 1a.tlae t1r•t.; 1'eYOlutton. · · . · 

(i=lJ (l!l. (1=2) (2), Ucihtf.Je:t&-1): l&;l-' -
r !· . ~:- .; , ·v~- .:,, 

!M taa4-en1:al o1r0111t 1• aw cloae4 tor fSllal. 'br•h n1•tl•-­
operat1Dg the (l!P) rel-.,. !he o.omtlag rel~• are op•ate4 mt.er 
omvel d tlae (Jl) register nt-oh (Bnall Jl•&). a.l a:attl.OiMt: la-, P1Jl••• ll&Ye bea •••' llla4* to ••tiat;r ti.. •ender, tlw (.BO) a1l4 (PO') 
o~••• 'be lBO ~ rel.;. · operatel,, ~· i• t111tsa1"al ·~ .eult o.­
pleUag tlAal. brub.. aeleot1oa. tbe : . (ro• ) rel• oplR'ate&: a4ftDM• , 
tile (B-2) "'11:ob to pealtlon 1, 1ibe A o• a4Yuotar ill to }'Mlt.tm 4. 

.48 1:l:le ( .. %) Pitoll &c1YaD088 from poaltim 2, tllie OCHl"~a.Ja l'.e­
leU8e Ill a aimllv Malla f1Ul tea• aeleotiim. la ..._ .._ tu ·(•~) 
nitoll la aoanoed tQ JNlt1on & an4' "' tile (JIO) rel..,. _.. .l ._. 

j 
I 
i 
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··;. ·>. ;_. 

( "!' ...... :1as-'fD::),,. 
Iaau.e~.· 
.l!BMS ll.cl928 . 
Replao1ag all pae•1o• 
111aea. 

so. ••.u:m·im·p1Gi1·,..,mn1•.-.·11-1>· 1111 •• r1::1>· <4rt 
' ' ' 

:';' u ti.ct•• 41.gl:t. Jaaa aot b•ZL ti~••• t~. (!) :regia~r h1ng m aoi­
mal n.a,·tba ... (a-2J m•u reaoh8• po•~U• 1, t11•· (8) r•1a7 opwat••• 
01rn11'1 - Battv.v •. '8l'U&17 •• priaaq -.u11g1 ot (8) nlq 111 •erl••• o•• ~ (R-1}:1 eP& {B-Zh 'eniaal 6 ... (If.c>-l) 'r•ll• {.BLS) .relq oper­
at4td, aro.'*1.. ~h• (Si r•l.r operatecl, •l*l• ~ ,_ip 11 .. ot tile fm..,_ _,al C11"tnd.t ~- preTent111g fiD&l. teu ••leotioa. Ute!' 'la• (~) ngl•­
te.r baa b•ZL .aet, · ,.._. wmh ua.UlJ' of the (llC) •1f1tob. 11 1teppe4 to 
tenaillal 1•· i'eleuiag * · (S) relq. *-re)7 al1owtna tlaal teu 1.tiec,ion 
to be ma48. · 

&. f!ltL pl1'S Pw.+Y - (l=U (181- lHI {61 

·· · ti'le .. a1.v •1'1'.0111t Will not mlllte ttnal ml ta aeleotloZL mtll 1:he ti• 
·meu\U'e ou~•~ h .. uau4 tor tu pnaaoe of. a oo1D. 4epOtJltH. J.• •• 
t.R-Z} llWitatt ••• »011tlOD 6, tlle li) l'-1&7 o,pei"atea to gnmt ill tile 
U.me meuve o1rou1 t (tile t.1• uuve· otroalt :1~ atUl teatlng to~ a 
•••or a.oo1• )&.¥ 1ao\ ~ deJO•lt•A)~. tile ($)·~~19 operate4, .,.... the 
t;lp a1u ot tile , • ..._"1 os.roait •. pr~enitac n..i· ml•• il•leo\i•Cm• 
ttl ;a oolll baa ..... clepo•1 t•d. .... a oola 1• depoal ..... P,mcl· tr •• 
,, ..... Ql".i e1r•ait 1• -~°'·' releae1Jae the (&) rel.,. mcl allowliij·ft.nal 
u.Ue aelectt,cm w '*• place-, . . :; 

/· 

&a. rr•& mHs mu1• - ta-11 u11. la-&t <61. UKH:'t1. <1-11 '" ,_ 
> ' ' ' ' ' '1 . 

.. t 

tile twf.•elltal cU.Ult le aow ol•••d. ner le._ (ft) aD4 (Ill) ~or 
fiUl aita·.aei.ec.~1011.operatiJlg t• (S!P) .fo•lq. :,_., . ._tillfr relllt• 
OJUAW m4er~.c-.,:,ol . Of tbe aettt.ac ot '11. (U) l' ... ter. ... .. aattl• 
olut iDWal.••• have bean aeut bacll tr• ~h• (11) o.~ater. tt. (BOl 
aaA {IC') rel-.y1 oper&'te. !he (BO) relq opera1'H, ·•u , .. f-41i;frn.tril. 
olrf.'.ll; ~.!H1'1.; t~ ttnal Dit• ... ~o·1~· !he lf~') relv ope.ted, 
.aaucea 'the (.a-.l nitoll to po81t1on 79 ·tllfri1icll ••~ . ~- J.._o• ... 
Taaoet: tbl .-tt• to. _poaltio:a. e. · · · 1 

•• : ~.I , : ,':-:~~ '·-::.- , 

as. Wi11n •m'•'fiwiw -- ta-11 1111. ll:fJ ci1 
1".:; 

• > "' •• ;) ;. '. , ~~.! ~~ ' . ' . . .. · ~:. . . ' ' . 
": &llolill,~ U.. l•&J,,..,ltoh .re.-. J;>011J1oa 6 ..... ••t•~1Ftapal1e1 ftr 

the "1al~a:Jll~AiMt!.9 not beea receiT ... fr(im_tllf"••·~~ 41&1 Ui""'9 
(ll'J .. ,...." '.# .,~;,..,. !he .(i) :relf'1 @•~ate• tiar~ terrid.Ul t :md 
(1¥>-li'<:~ ..... {.RLil rtJ.&7 eperat•4• sro-..i •. !he (SJ·. relq operate4' 
op&a .u. U.p •148 ot ,tb.e t~claellW Oil90R{t9 · thl18 pl"8'f8Jltlag tizlal 
•l*•· aeleot1Gll. t~a taJdq .Pl••· .lf'ttitr all tu lapalae• la•• 'betf*'" 
r .. a1Te4 ••tu (U) reglate!" set, ibe bruah. Aa•-'17 ot \be tao) iii'• 
la •ieppe4 to •ralul 1 .. ; r•leui.ag the lS) relq. t!Ma (S) relq rr 
l•uet, allon tlllal Wlita eeleotlan to ll• -.a. 

~-: ----~_........_ ___ . ·----· .. -''-~- .. -.----·' ,,,_, 
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i••••· 
M. SJIP.PIIQ AYl£WlTIO l'*Nf SP,ECIJ:IQE • (Jt=l} (13f, {1•21 (8),. (l=f} (4r) 

.u thw• are no a\\tomat1c braoh •zchup aeleotlou 1D thia oal.1 9 

~h• (Jt-lt·•wltoll .Uaneea d1reotl1 trom poait1• 8 •o poaitloa 14.• ak1p­
p1ng atatlou .aelectiaa. !he tro•) reLq e)Ntrate4, at tb9 ea4 of t1aal 
•1 ta selection.a locu througb cam 'B (lt-2), cam• (lllJ a.4 ca a (ll•l), · 
to &l'OaD4. !he (:ro•) rel-.y oparate4, ••-•• ill• (ll-2l ewitob to poa1• 
'i~ 9, 11 alld is. the J. oa ad'faueea ·tile (B•2) ewUoJa to po11uon1 
10, 11at1•. ·~ the l.B-2) switch ad.Yao•• troa poaitlon 12, tm oemt• 
lng J'!elq• r.ieaae. 

86. 'MmIIQ '"'I llHUJBS - (i=l) (US}, (:a-2) Ui), 11-1) (4r) 

Wltll the (1'-2) llWiteh in pea1UOD 14• the (CIJ rel.•1 operat•• to 
gremd • o• 1t (.B-1). !he l CI) rel111 operated., aaanc.a tlle (.a-1) 
... 1tch to poaftlora.14. • .A.- tile ·(a-1) a'Wltoh •wr1 poaitic l4r, ta.. 
(BR) relq o_peratea to gro11114 .oa o• L Ut-l), the·operatia of tibe (BR) 
rel.,. atepa the braah aaaeabliea ot tlt.e (0), (D) and(U) reg1aten to 
t!teir un normal 'emblal an4 pm•• th• reaettlng of the (BC) mtch. 
•• tile (CJ, (9U aaa ( U) regtatera are reaUM A tu • · um111&1. tu 
UH , UU acl (SB) .regJ. atera azoe aoaoecl \o .nonal. ill t \111"& r••' tillg 'th• 
fit) .• cl (!) recutv•• Witll tile (.it-l) aw:ttoh 11& poait1ou 14., tm (.a-2j 
•itch a4Yu.oea w t>Olitioa 15. The.&. oam a4Yanoea ti.le (:&-2) nltoh to 
po11t10ll 16. Al tu (Jt-2) n1 tch a4v81loea fl'.• poal t1oa. 14, tile (CI) 
•ul. (BB) rela,a release. 

66, IRJlllfi 4PJ4CI • li=ll U4rl, lB-$) fl§}, Utll (2) 

..._. the ftaa1 ad.Tame• atwr 'llli t• aelect1on, it releasea the (I.) 
l"elq 1a tbit 1acold.ag trllllk. !be 1Dcom1ng adYaD.oea, comu1ot 1ng re•erae _ 
batter7 to the ta4amental. o1rou1t am awalta the sender. The {OF.1) and 
(StP i ralqa n.- operate o:a reversed. bat~ery ar&d groan.cl trom \he incoming 
aelector. ~be. {OfL) relq operate4, operate• the (OW.-l) and (UJ rel~•· 
!la tlDl.otltm of tlt.e (Ol'L,;,.l) rel_, la to inave poa1t1Te operation ot 1ibe 
(U) relq. Shnl.4 .the (OIL) nl&J' release 1-.U.•••1' -t•r 0"19&ting, 
Ute (arL•l) .rel.,; OIJ8r&t••• but the (I.A.) l"elq _,- •t• the \Ol'L-lJ :?"•-1• 1• tan ill operating mt, wi.u operated, loGka -.cl operate• -~• (IA) 
Jfel.IQ'• !he (U) rel• operated, locks to gromul. oa tae,o:tf-nol"lll&l l•ad• 
!he (l!:P) rel.- operated, •peawa ooaating rela, (OJ. .OU'•ulta .. 
Ja'tt•Z? (SB) !'918¥ operate4, wlll41Dg Of ( 0) .relllf', cui \f (:R-.t), (14) re­
i&,, operate4, ... o act :P (B-:o •. oam x (B-8), o• :a {B:-1), (OV) :.rel• 
u-.i, cam B•(B-l)e (aP) r•l• operate4, o• I (l:t•2), grcnmd. fae . 
1Dcmag U.ae rel.,- operate• ta ••rtea wt• ~ (STP) an4 {Oi'Lj relqa 
ower the tmad•antal o1rcmt, ad•ao1ng 1ta awl'°Ja to .. ltl.Dg tr.mk 
cloave :poa1t1oa, releaa1Dg tbe (Cl'L) ancl (i'.!P) relqa. With the (S!P) 
relq releMe4 a4 '1le (U) relq operated, the (BO) and (J'O') relqa 

I 
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operate ln aeri•• •11ih the (.C) rel•• the (10') relq operated. oper-

·ate1 the {ADV} ·ad. (ADY-1) l'ela.J•• Cll"oat•• - tll'O•d, (J'O') rel.,. oper­
a.tee, (00\') aDCl (ITT) relq• nomal., tU.) ,..i_, operate4. ocmtiaut.9 
00ntaot ot (A:DV) relq,. winding ot (.u>v) m4 (UY-1) l"elap, batt•l'7• 

m. DJS'fllct AD!Alll - Ucll ll4I 

!'he (AJ)V) bCl (.u>V•l) 1"elllV• ·operated., l:oek to tllle oft•aonaal pom&d. 
The (.ADV) :relq o,perateu, opens the ring e14e of tile -tm ..... tal c:t.ro-uit. 
fhe (J.DY-1) relq e,perated• remove• tbe ehort ciroa.lt fl"Oll tbe 17 ,IOO 
obm w1Jldiq·ot·t11.e (SOj ;rel.,., ...,4 opeu t• 01n11tt tlar~ 1'8 20()0 oJuD, 
wln.clizag. ~he (&O) relq tlul8 remain.a operated tllroagh 1ta 17,500 ohm 
wiD.dtng. The "'r•ovtlfc ot "Ule •hort 01"81' t:rdlt• 1ihe 11,600 •!am :wtJldlng 
of tJ!ie (SO) re111r, rel•.,•• the (OB) .r.iq-1• tlae 41atl'lot, HYaolag the 
d11triot ••ltoa -oat ot tta •aeleotloa )e7ont" p .. ltl•• ~- 41a~14\ 

'~>'.awt~•h 'ln ad.Taucing, opeu the (!) ad (:a) »~tag leafla 1 releaaS. ~lle 
~~·· 'Wh1oh la tan :rel••••• tile (BLS.) ~ •4 alao 41.aoo-.ot-a 
Wif 'trom l_e.al (SC). rele.m.iag the. (IQ) •eltllr'• !Jle (BOJ :rei.,..­

.a.-;-'-.leaaea-tb.e (SC-l) relt11• fM (JU.Sl.I:r.:t.r;,ftl•••«, ftrl .. • 
,;tM ( sr) Nl.,.. the (OV:•l.) r•lai' operate4;; _ _.._. •. • ·(.a-a)i /~ 
_to pdattioa l'le Aa 'U··tR-2) 8"1toh &4Y&r10•«•411;,..i•u 16•_:.'~) t 
'(ft•) ad (.BO)· r-elqanleue. 0• J. anamea ·•••t-lll'iMh~;' 1-
tln ia. · 0 

· · : ~tlli: · · · · 
,,; ; vi:. . 

18. nmqg n•v §9*K "' '.; •.. ~-

•0 .:-. ~M1-!!1:1!:' J:-;::,.~~.!~U;;i:.:~!..~ 
the (B-1) awl tell actT.-..:~J>O•itiou l.,..,,, .. ~):::alld totl· r•~ 
·rel••••• -· .·· ·J_'~-~f!;~':. · _;;.ui;;;~lr. :. . ·1 r~..:. 

at.~·:.ALIIIG m,gul(- t-1-ll t]etl 1 <H.l ,M •. ··.-:·--.;:::J'~: .'~:.- '· --~ -
. . . . . ; . . . . . . • i . ~}~~ -~: . . - ' ·:· ~: 

: ·!M (MPJ JfAt!<., l~ates. - Olzi,ouw • .Jtat,...-. :fClillwt.a\ Qf-11~t=. 

·!:~J'ik~··::t~!> ::c·:c~,r-;.:;~~=·:-:.=: :.=:"~. 
l8-•0·r••1st•M·•(IQ) 14llU8).;,. _,,....._ ..- .. ,(_.) ~;..-...-.. •nMtea 
oomttag•'rel&7 («)~,...._ ·:o--'1',d .s*e·t•·> ~-~ -'lt ._ *-.• · ·· 

·.ttolJ.,aclTanoHt·'a.'teP) r.iir lS;DriPt...._:•"4~~~1~; ... ·-. 
(S!Pfti"elq rele .... 9· operate•._ (JUJ.~'.'at t•'i}...,.,. , · 
_poand on cam I· !he (JO) rei•'Ol*"Ued•' o_. * . ,_,~. . i, 
thu •tepping tile 41at-not 11l ~·proper tM11rinc-..ta..._!I!"'..: lb.e;(•fl.d 
!'elq ogerate4, .tv...- .ua. l>-1) _·awttall to -poll1~~.,~)_ •'__ .. ·<:"", . . ' ..., i~:~~ ~,,,_. ,' ;,, •' ' ; ~ ~; 

~; '. ' :'ii,£"~ ·. . .• ";<. *·. 
:~Y~ ~·~-

TCI Library  www.telephonecollectors.info 



:: 
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Iaa'18..!..)$T 51001-0l 
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Replacing al..L pr••10-U 
issues. 

Aa the' (B•l) a"1tch adTancea from ,poaltiou l~, tbe looldng oircllita 
tor the operated r•8'1•'er rel&7a, ucl tor the (OS) rel q are o-pen.ed at 
... B •4J (R-1) reapeotivel7, roleulng the relqa • .!•the (.R-1) 
•itch enter• JH1t1on 15, the (:a-2) switch is adva110ed. to normal through 
c• P (B-1) ad. oa J (ll-2) to gromd. A.a the diatrict switch advances 
to ita taUciag poai\iea,gromul 1e 41soo:rmected., from lead.(!&'!), r•o•­
lJ»S the 8hort oiraui t troa the ( !-l l rela7. !he ( lf-1 ) rel 8.J operate• from 
batt_,. a the (SB) rel.v to gromd on the SB rela.y. The {T-1) r•l"1 O,Per­
atN., (a) releuea the (!) l'elll'I', (b) loOlcs Gilder oontrol of tbe (SB) relay 

. a.cl- (c) ceuec'• gr•aad through Ua 80 ohm Winding to lead (TS!) thaa mak-
1118 '*• aencler tea.• ln1q to hmtlng aea4er aeleotora. With the (T) rel.,­
relftlle4, the (&lj rel.q loOll::a to a:ro•4 through theconti1111l:t7 contact ot 
the'(!) relq. · tm (f) relq released., atepa the (!II) niich to nol'llal. 
!lie (DJ •lte& ln ao~ai. &dnmea the (R-1) ewiteh to position 189 aul Nl•••• the 1(JIS) rel If'. 

6l. (J:l.) QIICl··mmp fO J9'UL - (R-l} (18) 

-- Wltb. tb.e (m>) :relq released, the (R•l) dltch ia advaucecl to normai.e 
J.a tlMt (B-1) awttch advanoaa from po81Uon 18, the (jJ;V}, l~V-lJ • l&tlJi • 
(Ol•2), (OPL-l)i (IA), (SB), (BR) alld (E) relqa releaee •. !he (BRi rel~ 
releuei. •tapa the (lC) .. uc11 to tile (B) tel'm1nal and at the eaae time 
operatH the (Ot-ll relq •. !he (OJl'•l) rel.,. operatecl, hold.a ttie (Si) re-
1.,- operated. or 1t ·'tlle (SB) .relq Jaaa releuecl 1 t raoperatea. Whan ta 
(RO) nltol'l atepe 'o the (_. ••.rmin&l9 tihe (OB-1) and (DB) .rela;v• .releue. 
!he (.a-a) au (:R-1) ftitcbe•·· howeTer, do not retam to normal. the t Slli 
rel.a, raleaae4, rel•••• tile (!•l) relq diaoomieoting t.he g:rcmd from the 
(!S!) lead, which .relllDl'ea tbe circuit to nozma.1. · 

62. RPmIIG .Oll · IQWL UllUIBl 

If the (R-1 i 8Witcb. taas beeu returue4 to n9rmal before tn.e reglaters 
are reaet, t!Mt (Bil) relq then rele..aea. '?he regtaterg are now reaet · 
from gl"Ollacl at tile noi'llal. 0!} relq through the (N) term1Dal ot arc 
!11-2, (Olf-1) relq aa.4 oam O or Q (:B-1). file (Qlf-l) relaa- opa:ratea, loolt­
tng Gr·reoperatmg ,. (SB) ral8if holding thia oiromt b\18y to hmting ee-
leotore. WA& the (.t.), (Bl au4 (O} regiatera are l"eaet. ·;be (RCi r&gbter 
18 ;a'9pped to te.rmin&l (Ii• With all the reglatera reset, tu (ON•l) re• 
·la, releuea, la tarn re1·eaa1Dg the (SB) r.i..,. '!he {IB) :telq releuea. 
tlie l '!•l) rel II'• ret m-Ding the oirout t to 11ormal • 

W!1an the recelTel" at tbe calling atation ia .replaced on the awitob· 
hoOk, tbe cliavlot aamoee and l'"eaelect• an idle ae1&d.~.:: for the purpoa• 

,~~.;-.-

l 
l 
l 
l 
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ot oollect1na .or re:tund!n.; the eo1a.. $• (!) and (.&,B) rela.ve ep•ate 
ae 'Wetore. Ut•r ttie coiil haa .bMn c~llected or ret'Dlld.d. b7 t!w uao­
ciatecl cotn mul time mauure alarm oirolli 1i, ta. 41atriot adT&a.a,. r.-
leu1ng tbe K~•~~i· all4 restoring the c1~cuit to normal. · 

640 DlOOOQEOlfIOH ~Elf.El ;121.&LI.l<i· ;,LCfUSEP 

shoul.4 the receiver at the calling atatiora. be replaoed on the 
awitchhooJt bato~. dialing h11a been oompleted, the (I.) Nl'Q' releuea·, 
releasing tbe (~Si relq. !he release ot the lL} ·:·:11.'a.cl (Bl.SI rellf'&, 
operate1 the (l>WO-l) rel~· !'- (DWO-l) relq o~ratec1, (a) loca to 
ott no?'IPl grouucl, ( b) opeus. tu operating olrouit of th.a (SOB} r.i.,-. 
(e} opera.tee. the llRO) relt\7, \cl) opens tbe heavy illpulae clroult 10 
n.othi~g but light ROI 1mpW.eae will be ••t oiit. fb.e (JIWO} relay oper­
ated; (a) closes the 'ft} lead are ad the lar.-;1£ cont.et ot the (&) r•­
la~. lbJ opena the (])i0-1) rel•• operating cireuit, (c) o~a t8. 
uUe sel €Ct1aa. p1,1.\a ing lead and ( d.) oamea tb.e co!D. aJMl tit• .... _. .. 
alarm oabinet to re:l.'t:l!ld the coin. · , · 

6~. PR TB&. DISUICJ JUS ICJ QAfCHIQ PO§IZIOI ' 

It ti. dla,rit.1t li&a not reach84 poalt1a '• 1' •Ul not be a4.YaD0•4 
at ll &tier th• coin haa be81l l"efade4. !119 cola ant t1• •ae•• oil'• 
ouu fmiot lou.a aft.er aoi:a.. retm&cl, releuina \he (J>) rela7 ill·. tllaa 41atr1ot 
aa.4 restoring \be .4:.atriot ttelector 'o aoraal., the &'end.er la tlum re­
atore4 to aormal ... d.eaorlbed. \1Dder- aec.iar J>1eoou.ot1on •. 

Wjlfii• zg »JITJUOI ·.IUS lAS§iP PQSWOI 6 1 

. i ' } 

If the cU.1atrict l\aa pasac4 p:asttimi 6 ••8*.\lng rel&J8 :retvaM'GD 
w.o.•, t:be T&rioos aeleetiona will be m.ade, depending a:pon the nalHtr ot 
nWDerical. ell.gt.ta dialed. With the tm:ul .. ental oirea:lt olo1e4, aaleotlona 
•ill be stopped. .'b7 the ~omiUug relq al.roult 'belug opene• at t!ae. part1-
oul.~ n..._...1•a+ ragiete!' ·whioh bu not aoTed otf•normal.. 'QIMlel' tJ:a.i·• · ooa-
41 t10D, the inooaU.ng o.v fl.Dal aelaotor tra"Yela to tell-tals aJl4 rner•• 
batter)' i• oonneote4 to the :flJJ'ld•ent-1, otramt o.-ratiq ,.._ (Oflt) .. re­
l... '?h«t (OFL) rela7 opers:tea tlae (OPL-1) am (OV) relit¥•• \file. (C)f): 
relq opeate1. opel'atei thi {I.&.} rtlfq'. 'fh•JOV) .a:Q.G (I.l) rela,•~J•k 
to g,:om4 on oaa J ( B--1), tile (l '!:~I .relq -•Ill.ob. 1>.P•l"ated 1a poel t,1qn 12 
ot too !R-1) 11ritch 11 1°*94 to F'f'and cm c• _J (.l-1.t) mtU tbe l•J) 
switch ~•ter, J>O•itin 6 of 1ta aeuond :r,velatlca. w>Mtn lt• •1.J141ng 1• 
ehort-oircul tecl,releutng 1 t. With. tn. (Ift)·, .aDCl ( 14). nlqa ,op•rated, 
th• (BC), (F01 ) allll (OJ r•lS¥• operate ancl lOOIC. !'be (10') relq oper­
ated •1th the aid of cam.&. a4Tancea the (Jt.-2) m-toh··10 poa1 tion.1' of 
the aecond. .reTltlution alMl {B-lJ n,itch to po1tt1on l•• ·• the (B-4f 
switch enters posi tlon ui. the ( OOV} rel.,- operate• through •• t. 
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(Qrli•l) relq operatecl, to the oft-normal gromld. Aa tm (.i-2) awit•ll 
lMvea position 12, the (IO), (FO') 8114 (0) ret.,.a are releued, . It· · 
th• aotu baa 'beea retllrlle4 when the (R-2) awl tches reF>'3hea poai ti cm 14, 
the (ADV} eilci (ADV-1) relqa operate, aclvanc!nC the diatrlot aeleotor. . 
Circuit: ... Batte!'J', Winding (.ADV•l) relq, tlru the time measure cil'cait, 
in p&rallel w1 th •iu41ng ot (ADV) reli\V, (4DV') rela.Y normal. (U.) re­
lay OGerat&d. (If!) relq normal, (C~) rel.,- operate4, oam I (R-2), 
·grotm.d. !al.king 1eleotio.o 1a JR&de, at the completion ot· wb.1cb. ·tb.e. (BC 
&..1.d. (to•) relays operate •. Tbe (:BO} relq 09erates, opeaa the tlp aide 
of the tunclamental circuit, atopping the d1atr1ct la a talldn.g poeitiGD.• 
With the 4.istriot in a tallcing position, grolllld is r&llOTed from tb.e 
{!Sf) lead, releasing the sender u described. mder oall 1. 

It all the numerical dig1 ta 'baYe been clialed, distriot, ott1ce, in­
coming ed final aeleaticz::s are made in the regular mam~r. uaita ••· 
lection 1a .:;an,o.elled by the operation of the (DWO) nlq. !he (DWO) 
rela1' opertitea as desert bod in paragraph 64, opening ·th•. oomitlng relar 
ci"•outt, cat;sing tile final selector to troel to tell-tale. The oir­
cult tmctic.1:u from this point as 4esvibed in tbe preceding paragrapll. 

68. UQPLAB OAftL zo A Ft!J·L QCHAIIOJ.L OfFICI USIIGU Ol'IIQI SJSLW'Qi -
BQI Qqll . 

ror this cl aaa of o all, tllla sender c 1rou1 t oomlects with a non­
coin time meaave alarm oiroui t. 'fhe oircui t tunctiona aa haorlbed. . 
'for Regular Oall-Ooin except that the tinal uui ta •elect ion d.oea not 
wait on the Ume measure c1rcu1 t to test tor a 00111. !he ••cler i• ' 
not reselecte4 to collect or re~u.nd the coin. 

69. 12.lW'Q: MgA·!.IOAL OAI,Jj WID<m '?QE WE W QWI211i!'tE9'1<8. 

When ottice eelection1 are akipped, tbe aeaur tmotiona aa de.­
aoribed. and.er .Regular Oall ae fer aa, an4 taolwling 41atr1at group 
selection.. The {Ko-6) register relay is operated tor ,tld.a olaaa of 
oal.l anc. holds the (BO) :~.&n.d (ro•) rel•• optratecl, Ufon oom_pletioa 
ot tl.i"trict group selectlcm. Groun4 •n tbs armature of the (PO') 
r11la, and the A o am aclvance.a the l R-2 j awi tah t.roia poai ti oa. 4 to 
poeiti<m ll. J$ the (R-2} switch leaves position 10, the eomting 
relqti r-~:teaae, aud the A ca• ad•auoes the Pl'itoh to position 12, 
9kippi:ug ott1ce teat, otttce brush ad. ott1ce poup aeleotion1. !ll• 
sender f~tlana a1.prev1oaal7 4eaerlbed9 cc:mpletlng the oalle 

110. R.l.~ DillifftlOAL c+w. :ro 4.1.x. 
Ou o&lla to A.:s.L atationa, the calliag aU)scriber cliala th.9 

· A.a,:x.. ataticm. 11\11'lber in a4d1 Uon to the office code and call number. 

"~i(:;; 

'·' 
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the atat1on aeleotora are aet 1n the .... --.er aa the ofttce aud. 
:rimerlcal. selectcra 4eaoribed aa.dar Begalar Oall. the tranalator 
tr .. Ol"O•l""OOml.e•tiona ln tllia oue are auoh u to operate clue 
reglate rel11i1• (OL-1) 9 (CL-0) md (OL-4). ~hese relqs operated. 
oaue tlle (B-a) ..itoh to adYanca from aqy poaition in whioh it JD8i la•• 'leilm aet -from the pre Ti oua o all to poai ti an 12. 'fhe {.BC) 
liW1taa.-·1a atepped from terminal 7 to terminal 10 UDder control of 
tile (lll) r,elq. After tlnal ml ts eelection has been made au the 
(Jl•IJ awi toh- ia ln poai ti on e. ( eeoou4 re•ol11t1011, the tmdameutal 
clreuU ia _opened. b7 the operation of tb.e UU relq, if the A.B.x. 
n1aDer b.aa it.ot t.e• dialed.. When all is 019ne~ b7 tho o,perat ton ot 
tile (S) relq, l! the .A.B.!. •• _ .'.!l.ma\:i.P.l" :t'L~ uot been dl&Ued. lb.en all 
.A..B.L Peglatee a.re ifet, the fmdamental oiro111 t is olose4 througb 

- to the diatam A:..B.x. which contro.la the operattng of the (STP rel81', 
-~11 ·ti.e eender le aat1at1e4. Groand ia comieoted to the counting 
relqa- tll.-oagb t• bruhea aud. terminal.• of arc (SH-2), (6!r!-.2) and 
(iNl'. thrOQ&l:f o• 0 (R-2). After each aeleotion, tb.e operation 
O'f tJ:le (ro•)-1'eli11&~'Y811088 ~e {.R-~) 8Witch to the llO.t posit10l1e 

·otllei1riae the oi.J'ouit fmiot1one •• clesoribe4 mlcler "Regular Oall"• 

71. ' AAlle IQ mo •IWU - . IQI .QQIB 

.·- · S;o o.i.1 t!ae Hro oP.ratoJ.. the aall1ng part7 dial• aero. the 
.(f), (SB1 and.· (S0-2) relqe operate aid fmotion as aeacr1be4 111. 
p&l"ttft'aph ~~ the (LJ rel'!" operated, o_pe:rates the {BLS) - (RA) aud 
(L•l) . r•lllili which. faction.· as desert bed. ln paragraph 9. the brash •••••17 ot the (JJ". ael.Ctor 1• ad.vanoecl ~o terminal lO ae ten i~ 
pa11ea will be .. reoe1Te4 fro• the ata~oa 41-1.. fb,e (.B) au4 (O} 
regiatera aud: name~1oal 1eleotor1, the regiater rels;v1 an4 the (ll· .. l j 
awiMh remain AOraal• - Uter all tb.e imptll.a:e• hoe been recelTeci 
fr• \he a~atl9~ .4ialt. the (BA) relay releue•, stepping ihe (.RCJ 

· IW1toh to ,-l:iermlul 1. - · 

72~ ilJIO IMnlD P!IBAU - <a-ll {l}, {R-4) (ll. RO {l} 

Wt th tb.e brueh aa a•bl7 ot the (A j ael eotor on te .. al 10 , 
the (Zi aucl (Z-l) relays operate. 01rcu1ta - :Battery -~~ga (Zi 
&4 (Z•l) r•llV'a, terminal 10 ancl (A-6} br.uab, csm E ~a-4.)," on I 
(B-l} • _groacl. the ( Zl and ( z-1 i relqa operated lock to ground. 
tlaregp the malte oontacta ot the ( Z) and {T j rel81'•• Ths ( z~l} 
rela1 operatd9 (a) ad-vancee the (H) switch ·to potii tic:m. 3 and 
optratea tu (il) relq, {bi ogerates the {Old relq. a.ad adY&DC~& , 
the (R-3) swttoll. to poa1t1on 11. and (cJ cpeu.a the circuit through 
1ta break contact, thereby preTentiag the (:a-4.J switch trom ed­
Yaming trom poeit1on 3. It the (Z2J relay is turnished, it aper-· 
at ea wb.eu the ( Zl J relq operates and. ad•&llcea the route swi toh 

I i 

. '. 
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(R4} a:a.d opena th·e (0!-4) relit¥ circuit, !he (RO) aw1toh atepa trom 
terminal l to terminal lO. CiroW.ta - :aatter7, wi.Jldi.ng (O?l) relq, 
winding and break oataot lRC) selector magnet, termillal.a l. 2; s. "• 
5, 6, '1., 8, 9 aDd (BC-3J brub., terminal 10 ancl (A•2J brush, (BA.) relq 
normal to grom4. With the (R-4) niwh 1n poaition Z ad ~ {CL rela.v 
normal, the (SO&) relq operawa. the (SCIO rela7 operated looks to t!Mt 
oft-normal gromui ad abacea the (B-2) awitcll to position 2, .&a the. 
(R-2) switch enwra position 2, the (SOJ ani (mI-2) relays operate. !he 
(8C) rela, operated, operates the (SC•lJ rel87. 

73. (1•51 SVTOJI AJ)WCEP fO PQSITI<IT i. - CB-31 (13J, (R-4j (Sj 

!he (B-6) aw1 tch 18 now a4vanced trom ~ poai ti on in whioh it Ja7 
be to poeition 1. Oiroalta - Battery, wmcli:ag {R-5) mapat, caa D, lie 
r or G, oroaa-oonnected to oa."11 s (B-4), :a relay ncrmal, groQlld. the 
o1rouit ~mct10na for d1atr1ot brQSh, district groap, ottioe teat, 
ott1oe br'lish, an.cl ottice group aelectiona, as desa:r1bed mder :aegalar 
Call (l), exoept the coating relq oiroait ia traoecl through tile 
upper 1mier o•taota ot 08Jl8 o, L, I and r, (.B.-4), inatead. of througb. 
the oontaota of the :register relaya. As the ( a-1) awi toh d.Ha not 
mOYe att•n.01'1181 for thia call, the t:ranalator circuit and register· 
relqa do not. tmction.- !he coaneotiona t:rom theae oms to the oomi- · 
lag :relqa are m&cle· as .required 1n accorclanoe 111.th poeition of the 
tr ma to the •ero operato.r . at tb.e diatrlot &4 office tr .. a. At u.. 
·end of oft1oe group• aelect1on, the (i'O') .relay oparatea, am afi.Ueea 
the (.a-2l aw1to11 to position 11., the A a• adTanctDg it 'O poaiU_on 12. 

7'6 IJWH 1"1' - UtZ) (la). (ll-2} u.2 ) 
the (!Q) • (tG-1) and. (tQto.-2) r•lllf'• operate tor trtlllc teat, ad.Tana~ 

s.nc *8 (B-2) Pltoll to ,POa1t1on ia, ~· A ca acl'Yancmg lt to poal• -~·~ 
~la l.... M the (:a-2) 1w1 toh 81ltera poei ti on 14-, tile ( Q>V j Jlllcl ('1>V-l) , 
rele,• ·operate tm-ougb. oam Q, (R-S), oa x, (B-2) to g.romfl, the (~V) 
relqa opei'ateQ., look 1oo the otf""'lloraal groad.. and :tamction u d.eacrtbei 
1B pazoegraph 5. 

T 5o ZAJ¥IJG s•:mm lQI . ~ . .J 1-1 ) \ l l 
. ~ 

With'the (:a-i, switch in pO~.iition 14, 
oloaed operatiDg the (STP) ?"ell~ and adv 
eeleoticm.. ~he (~~) rela;.y cpe~ated, oper 
'talJd.rag eeleotioo UD.d.er oontrc 1• cf the (Z) 

the :tandaen.tal ciroal t 1• 
irag the d1striot for tallcing 
tea tbe comtill.g relqe to:r 

el&J'e 

·~ "'· &1J1D.11 ilLhMP 
lhen. autticiea.t impW.sea have 'been 1ent baalc to eat1at7 the •eD4er 

. for .talking aeleotion, the (FO') relay oper 'tea and .i.dvan.cea tba (.a-2) 

•·. 

j 
j 

. j 
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ni'ab. to poa1tioul5, the .&. cam a4Tanc1ng it to poaition 16, Aa the 
41atr1ot ad.T•oea to its tal.Jcing poaltin, grom4 1• cliacoimeoted trom 
the ( '?S'f) led., releasing the (!) relay· u described. in paragraph 60, 
ezcept the releaae o-r the (f) rela,y, also releases the (Z} an4 (Z-1) 
relq1. the (UJ relq, howeTer, doe• not release at tbla ttm, but 
lock• through the break oontaot ot the (!r) relq, to grotind OD the 
(b-1) bruah. !be ground through the Winding aucl make cou taet ot the 
(!-1) rela7 is thms maintained on the (fS~) lead a:Ul the (!II) se­
lector retm-aa to normal. The (Z-l) relq releaae4, adTancea the (D-4) 
nitcb. to nol"!lal and operate• '48 (.R) rele.v• 

77. §tRPiiG R§!,•X SOM 

79. 

the (R) relq operated, aclTanoes the (R-8) n1 tch to normal and 
operate• tile (OL) rel.,.. fhe (OS) and (QS) rele.v• alao operaie, but 
perfOl'ID DO .uaetal tanot1on. A8 the (R-4J Pitch reaohea normal, the 
(:a} rel• releaan, in turn i'eleu1ng the {CL) relq. With the (R-4) 
ewttch normal. the lR-2) awitch 111 adT&llced to poalUcm l?, am A cam 
advaolng 1t to poa1Uon 18, .le the (-R-2J •itch passes through poa1-
ticm. 17, .the (S!P), aza4 (OI) relar• ep .. ate •• in pr.ragraph 58. Gromd 
011 o• 1' (R-1) advaces the (R-2) Pitch to normal. ftea. the (R-2) 
nltch leaYces poaUion 18, the (Olf-i) relq releaa••• 

!he (f) relq released, adTanoe1 the (9) selector· to normal through 
the atrapped tel'lli:o.&111 aud (TJl•2) brush. With the (!II) aeleotor normal, 
the· (A) aeleotoi'.11 reato.re4 t.o normal. ·'Ill• (OB-1) relq operate• in 
aerie• with th .. (.A.) •agnet, groan.ding the otf-nOl'JUl lead, holclia.g the 
(SB); (4J>V) ad. (@f-lj relq• operate4. With the (.A.) aeleotor normal, 
tbe l!iC) awltoh ta returned to normal. A.a the (llC) selector returna 
to no.rmal., the ( Ol-1) · relq releaaea, in tarn releuing the (SB),· (.ADV)· 
&4 (-AI>V•ll relqa an4 also cllscouecta g.rom4 tram tile "ti• •uure 
a4 JllOllltoring alarm atroutt" netorlng 1t to normal. tile (SB) rel.,. 
release• the (!•l) rel.,. llhioh dlacomieeta gromul trom the (!S!)leat. 
!lt.e (OB•l) relq la ll&de alow in rel.eaalng ao that. the {SB), (Jl)V) ad 
(.OV-1) rel"1• will not release while the (A) au4 (RO) aeleotora are 
being restored to normal. 

c4u. 10 zpo Q?PATOR • 0011 

. 011 a call from a mechrmlcal party station to a zero operator where 
a coin ha.a bMD 4epoaited, the calling part7 41&1• zero 9 oauaing the 
aeuder c 1roti1 t to tuna t ion u deaorlbe4 mdar "Oall a to zero OJ)erator 

. lI<>il..Ooin". .il though the zero operator ma.v- h•T• QOllect_ed. or retarne4 
the oein, tbe district, nevertheleaa, aelecte a aeDder aa previousl.J' 
4eaor1bed to return a ooin. the zero o_perator ~ be callecl trom a 

--~~--- - ·--~----·--·· -•·• _·:..::-~~· -·-·----··--- ---~--- ··--·--~- ~---- •••• ~-·---"H-·--·--·---..--0.-·+---~· ---· 
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aeeb.anloal pq atatioa w1 th out a 00111 being depoai te4, as the aaaociate4 
"'?11118 lleaauring ancl Mon1tor1:ag Alarm Ciroui t ... Coin", preYenta •only final · 
mite aaleotlon 111 the progreaa of a call. J.a· the (B-2) switch on a sero 
o~rator• • oall paaaea through one reToluUon only, the call Will aot be 
interrupted.. 

80. R!S!fRIQTED ZCJIE QAJ.L lfCIJ-0011 

Should a nwnber be dialed wbich is located in a restricted zone or 
outside '1le area or zone to which the 081.ling aa.baor1ber 1e limited,· the 
ctroutt tmaotione ae 4eaoribed and.er Regular Call until poai ti oil 8 ot tbe 
(B-1) nli;Qh ia .reaohe4. certain zone .relQ's (ZN} are ope.rated on 1111-
pulae• troa the pulse maoh1De aad look. The (ZN) rel111Y• operated, oper­
ate 'be (Z) and (.Z•l) rel.vs, and the (Z2) relat it furnished. Oirc1lit:­
lt•tter7, Willdings (Z) and (Z-l) relqa, lea4a (0) 8Jlcl (.t.), cmtacta of 
tU (ZI) relqa, lead. (J.), (GS) rel~ operated, gromul. !he (Z-1) rel• . 
operatet, (a) •d•anoe1 the (ll-4) nitch to poaiUou S ancl operate• the 
(ll) relq1 (b) operate• the (CL) relq, and adTaa.oe• the (B-3) aw1toh to 
poai t1on us, (•) opens tb.e circmt through 1 ta b.realc con taot, preven\tng 

· 'Gh.e ( B-4) 1w1 teh fr om adv mo1ag from position 3e 'the ( QS 1 and (CS) .re-
18"• look to ground on oara J (B-l), arul the ( :a-1) 1"1 toh b adTanoe4 to 
voaition 9 a1 deacrlbed in paragraph 31. f~e (SON) rel~ operates and 
the oirouit thereon fmctlona aa explained arider' a Call to zero •Operator 
(5) with the following aoeptionaa- The l:B-l} awitch 11 :retWDed to -
n01"JD81 from position 9 as uescr1bed mder l>11oonneot1.on in paragraph 60. 
When the (R•l) awi~oh enters position l, the (O) 1elector retarna to 
normal Dllt the (RO) Pitoh cloea not retarn to normal mtil the (B) aad 
(A) eeleatora have rettU'Jled to normal. !he restoring oircui t tor the 
l:B) an4 l.i.} selector ii closed tbroQgh the termil1al ot the ,Prooeed1:a.g 
aro w gr9wid ou (fll-5) t.ruah. !he (Tll), (B), (!) aad (U) selectors are 
alao .r•••t from gl"omul on (H-5·) bruab.. 

81. QSTIIQZ.JI). ZONE ,1u.r. - OQ.11 

Ol1 a cc·~ from a coin atation, the circUlt ft.mctioua in the sane 
manner ezc&J;;t that the ooln is collected. or returned as described. Wld.e.t 
Coin l'9f!'agraPt. ?9 • 

. ~ ~'2ll trc11 a coin station to a "'felegra1 ·Operator", the (f0-6) 
":'el;a.y , .t aratea on impulse• ~rom the palse machine mcl routes the call 
\io -,he . ;, : i,}er lltor • by epe.r atlng the ( Z) md ( Z-1) .rel&711. !he 
ooin is .o ... l.eoted or retm"D.ecl the ••• as desoribed. 1D paragraph 19. 
On nc· ..tn se~. 1i.~s tt.s call will go direct to the telegram operator 
aa de~ it11;.;:. mu.3r o&l.J. to I digit operator. 
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on a call to a 3 d.igit operator the (!), (~j, aud (50-Z) relqs 
operate, the (~K) selector 1a advaucti'"' md d1il tone ia sent back to 
the calling atation the aama u described U1lder sender Selected para-

. grapba 'I and. e. OQ.17 the office code 11hioh consists ot three digits, 
la dialed setting the (l..J, (B}, (O) aua (RC) aelectora as described 
under setting Office .Begistera. !he (R-l) awitch ia advanced to 
p0a1tion 9, and. the register relqs opers.tecl the aame aa deaor1be4 
muler !rranalatioa, PW.se count, and Class Selection. At the end ot 
the pulae comt the (QL) rel~ operates, in tarn o_peratlllg the (GS) 
ancl (OSj relqa. fhe (GS) aJ1d (CS) relqa operated, look to grom4 
through cam J (R-l). 

84. IQH, MD LQIG DIS&N!QE QPERA'fOR OAJ,LEp 

.It ·a toll operator la oall;;;d. the (R-6) relq operatea, advano­
blg the (B-4J autoh to poSitl.:!l 4 traa gromid on the (G&) rel~ 
O,PeJ"ated.. It the long d1 stam a operat.or· la called the (ll•5) and 

, (HJ relqa operate aud advance the (R-4) awitoh to position s. In 
.;~ '.". el tb.er cue, the aclv ance ot the ( R-4 j aw1 tch open.a the nonl&l o per at-

1 ng otrom t of the com ting relqa mder control ot the register re­
l&JS ad closes a circuit. tor Of-el"ating the comting rel&¥• through 
C•• c, L9 I ad i lR-4) iD position 5. !he (B-a). awltoh is ad•ance4. 
to poaition 14, as cleterml:a.ed b7 tm (CL-) ~81.,.a (which operated ou 
impulaea from thepU.ae JUOh11i1e) • · 

Diatrlot brash, tiatrlct group, office teat, ottice bJ'wsb. and 
ottioe groap selectiona are made as deaor1bed mder RegQ],&r Call, 
except the operating oirouit for Ule counting rel8"• is closed • 
through the upper ou~er contacts of C&lllS o, L, I 8Z1d F ( R-4) tor a 
"toll call"• or oana P, JI, J and G ( B.•4) tor "long distance call"• 
From th11 point on up to the dlaoonnection, the circuit tmctiona 
aa described 1111der "Call to zero Operator" e:zce,pt the eoUDting re­
"lq eiroait tor talking selection 18 cloaed through the (Z) ralq 
normal and contaots of the (!S-) rel.,-a. Diaco11J1eotion takes place 
aa deaoribed under Restricted zone Calle 

86. C.ALL. fO MAIY.A.L STATICfi YIA DIDO'? QtI.I. IlWIQ*TQR LISS TUI.! 10,000 -
IOltI-001.N 

on tlli s claSB of <1&11. the oircui t tmcttona tor reglstrati()D, 
translation, Oiatrict and otrtce aelactiona ancl office teats aa 
deBCribed under Regular Callo '!'he (R-.3 J lllUich ia set in 11nd ti on 6 
or 15 under control of the (CL•) relSl'Bo Aasume the (ll-5) awitoh ie 
set ir1 poai tic-u 5, thue oompensati:ag the. looal ottioe trmlt with 1200 

l. -
-"~~-~----···- ~- ~~ 
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ohms, and cutting in no reeistanoe on R.C.I, trUDlt. !rhe tua.danental. 
o1rollit to the 41ataDt R.c.1, office camiot close until the {BO} aw1tch 
is set in ;poaiiion 10 aDd the compensating awi'°11 has been set, as the 
(5) relq operates through its secondaey winding when the (RC) selector 
i• on te.rmin&ls 7, 8 and. 9. If tm oompeuating awi tch ia in motion, 
the (CR; relli' is operated, in tarn operat!Dg the (5l relq through its 
primary winding in poeitiona S/6 of the(R-2) awi~ob preTenting otf1ce 
teat antil tbe (R•5} switch is aet. 

87 • LIGE IliG .4,SSigmrprr I.AMP II MA!UAL OFF lCI 

Upan compl eti 011 ot o tfi oe group select ion, the ( R-2 ) awl toh 18 in 
poaition 12 81ld the (B-1) awiteh in position 9o The (PP) relq operates 
througil can IC (R-SJ,{CI) relay normal aad cam L (R-1) to ground. !he (FP) 
rel rq operated, loolca through cam D ( R-6) and cam II ( R-l) to groand. the 
fUDd8118.Rtal circuit is closed. operating the (S!P) and (fG) relqa, and the 
(A.) relq in. the ReC .1. trmlk:, th-ereb1' causing th• assignment l1111p aSBooi­
ated with the a.0.1. trunk to light. Circuit:• :Batteq, winding ot (Al 
relQ" in the 41stat R.c.r. trmk, tip aide of the office sid d1str1.:t 
selectors, lead (ft), (&} relq normal, cam lJ {R-1) oam O (R-2), primar;J 
Winding ( OJ'L) rel a.y, winding ( STP) rel a.y, (BO) rel "7' n.ol'lllal, cam v . ( R-'3) 
18•BJ .resistance in p rallel •i th the secondary winding ( OFL) relq, cam 
T ( :a-2) winding (!G) rela1', cam Y ( R-2), cau J 81ld K ( It-5}, cam R 
(R•2) • cam X ( R-1), (ADV) relq normal, lead (FR} to g.romd through the 
other winding of the (A) relay iD. tb.e R.O,!. ti'1D1k circuit, '!he (!Gj re­
lay operated, operates the (!G-2) relq wb.loh in turn operates the (!G-1.i 
:relq. ~he (!G-l} · relq operated, (a) loclta to eroand on cam J (R-2), 
(bl replaoea the circuit thl"ougb. the upper outer and lowu· illller contacts 
ot cam Y (R-2), which is opened. when tb.e awitoh leaves ,POaition 12 and, 
(ol advaxaces the (R-2i switoh to position 13, the A cam advancing it to 
position 14. With the (R-21 switch ~ position 14, the (CI) and (RB). 
relays operate • .&a the (R-2i ~witch enters position. 13 c• O (R-2) 1hort­
airouita the (STJ?) aud ( Oi'L) relays • 

. ~ as. 4m1msn .m omwEI> 

When the assignment key aaaooiate4 with. th.e lighted. asaigruwat 
lamp of the R.c.r. trWlk at tlla terlld.uating call indicator poet tion. 
la operated, battery and ground are diacoDDected from t.he fmda11ental 
circuit, releasing the (TGJ relS¥• Tne condenaer alMi resistance bridged 
·across the (fG) rel93 absorbs the inductive discharge trom the (fG} re-
lq and prevents Ji false pulse. !he (TQ.) relay releaaed, releasea the 
( fG-2) relay which in twn releases the (TG-1} relqe The (4?G-l) relq 
released, operates the (fGJ relfG'• Cirouih- Batter,7, 1000 obm winding 
( !G1 rela_y, cam G ( R-l) , l OI) relaq" operated, oam Q, (R-3 j , (!ra-1) re­
l a,. normalf ground. The (TQ) rttlq operated, •1th the aid ot tu A cam 
advances the (R-6} switch througn one complete revolution~ 

-.('.'·, . 

. . :.:,."­.., 
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!he lt«ir2} -relaq is made alow 1n :releasing so that the (R-6) .WUoll 
will ,~t l>e" prematm-ely advanced frm po•itlon lo Sllo'IJ14 the (fG) rel&7 
be bridged aero• au a.a.I. U'1m1i:: which h.aa not been d.laconneoted fr• 
the line Jaclt. ancl the ••1tohhook at the station be momentar1l7 depressed. 
reYerH battery aud gromd. are eent back airer the tip and ring of the 
trmlt, momentaril.J releu1Dg the. (iG) relq. !he (fG) relit¥ releued 
wow.cl ia. tm-n release the (!G•2) relay if' it were not slow in releasing. 
The (TG-2) rel• would in turn releaae the lT<rl) relq the~by advaDOing 
t!te { B-6 J swi tab. As the . ( R-0) switch advances 9 the inpalda · 11eoeaear7 to 
6.is9l~~. the called number •o'2ld be sent to the .a.,C.Iooftice and would be loato 
SJilQWG R. C. i• PIPULSES 

'fha oontinuoaa advance of the {B-6) pUch from poelticm l to i. 
· tran~ita imp'1laes over tbe fundamental circliit. operating the pl'Oper 
. combination of relays &t the terminating R.0.1. office for clieplqing 
-the oall 3d niaber. ~be impW.ses are sent in the following order a 
sta.tion:J, tb.ouaancls, himdreds, tens and imita. Four oircut.t cond1Uons 

·a.re established 'b~ the rotation of the (R-6) •1tnh tor eaoh digit or 
~tatlon dos1gnation d1a~l~ed at the terminatinc R.0.1. office. For 
•xampie, to display st·ats.on desiga.aUo.a lW) bef.ore the (B) operator 
at the terminating maw olt.ie·e. the br12ah of arc lSB-5J will 'be on 
termin&U. 9 aind the .toll owing tolU" ~il'cui t cou01 tioua are aet up, in 
.•• ordclr D8184 by the rotation of th6 lR-0) awitch tL.roggb. poa1Uon 

,: .. :. i:· to 4 .. 1/4 inclusive, (al as the (R-6J awitch pus.ea tbrough ,position 
~;, '· .. ~ to l•l/4, the ta."Uiamental airou.tt remains 098Jl• 
L~,~, "" 

-~-,fl. . H1MYJ lil!.'iAZIVi J'W*I - 'i-l l ' il . UM I (14 j I Ut§ l ( 6) I ( R-5 J ' 2 J 

As the {R-6) awitch paeaea through posi t1<m 1-3/4, to 2•1/4. a 
low resistance 1• established to the R.c.I .. 'offloe, over Whioh the 
tirat pQl.ae (heaT7 negat1Ye) ia a9J1t. 01rc~ti- Batte17, 62-6 ohm 
re~latance, (D\fO-l) relq normal, (~AN) rel.,. normal. cam I (R-6), 
cam l (B.•3}, (511-5) brush aud ter::n1nal 9, cam '? (a-6} in parallel 
w1tb. 3500 ohm reaidanoe 'throagb the (HB-6 J relq normal, through 
the (FP) rel&¥ operated., oam U (R-31, {QI) .rela, operated, ( 'M•l) 
relBI' normal, compensating reaistanae, oam R {R-21, cam X (R-lh 
(Al>V') rele.v normal. lead (FR), ;:>ver the ring of trmk palaing ,re• 
lqa in the termiuatlng office, back over -.;Ae U,p side ot lead {nj. 
(S} relq normal, ·oa U (:i•l}, e.an o lli-·~q, (ADV), ( OOT) • md {~G-1) 
rel&i'1a normal. (CI} relq operated, cam T (R-3), .(F?) relq operated. 
cam ·v lB-6) • grouud. , . · 

.. lJD1D 'UliTAL C IRQUI!hi?,Pif.)2 

.As the (RD)<Pttch passea tbrougti positions 2-3/4 to 3-3/4. the 
ftmdainental oit"om·t; is opened.. 

0 t:::::1 0 - '. 
j \ 

,I' 
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.J.~ the { R--6} r1~1 tch p&csee throagh ,poeiti on 'l>-1/4 to fr..l/4,, the 
tuudamen.tal ciJ.'ou:i t ie again closed, sending a light negative lmpW.ae. 
The circuit 1e the same as dasoribe~ 1ll1der (b) for a hpavy negative 
pill.se. ~xoept that the 52.5 c.hme .reaistauoe ia not 1Jl parallel with 
the ~*.,\XI ohm i·eliatance, the circtdt being opeu at contact 3 ot oam t 
(B-6)• Impal.ses tor the thousands, htmctrede, te.ne and. mi ts are aent 
t.r.i th.!> n,.c .. 1. <)f:tioe in a similar ma.~er aa the (lt-6) ni toh passes 
threugh position 4-3/4 to e-1/2, 8-3/t. to 12-l/4, 12•3/4 to 15-l/4. 
&d l6 .. 1/'<r to 20•1/4 reepectively-. A• the (R-61 awitoh advallcea tr• 
pod t1. Cili. ~ ~' the tiP) relay releases, trausterring the tmd ... ntal olr­
cut t from 1ts . .ir.e cont&ets w cams H md F (B-6} .. 

9°*" .&.;i.Y,:,4NC.U,~Q..1!!_Q_mE 0lf!CE SILJmQR 

.b tile (B-o} switch enters po81t1ou l and wiih the (JP) :relll,'t' 
11orra111, th~ ( .R..,t ) &\'fl tch advances to position 10, the A oam .Wao1Dg 
it tc !·t·dt;.on 12. A.a the aw:\tch acivanoea fl-om poaitioa 9, the (to) 
.r"l~ rsl&~~~.. W'bile the {R•l) aw1tc4 ia paaling throggh poa••• 
3-t/£ to lOr·l/t!., :positive batteey is appl.1a4 totb.e fu114-Dtal ol:roult 
to ~1l\l'r1.l.,ce the u.tatant two wire office eeleotor, if one is Wied. Cir- \ 

/•rntti- R.atteey., e.a.s ob.ml"ealstancis, on r Ut-l), eamL (R-1), •amll . 
1 1 (Ii"'ISJ, {i'P} rel.as nornaal, OY&r the fmdamental. oiroaU. back to ll'01a4 i 

OU OUl M (R-l). 

With. tile 01-.1.; ewi tel:< in poei ti on 12, the (.!DV), (.A.DV-1) an.4 (IT'!) 
.r il ,.~, o;:.:ierate th:r augh oam N ( R-3) and oam I ( R .. l) to gl"emd. fhe . 
UJ>V) sud. {A:mr-1) relqs operated, :tmoti011 as deacr1bed. in paragrapb.a 
56 mi! '57, ~ii'nmo:b'lg the district aele otor. fhe tmclamental otrouit 
.9 ·~lC:•ild tor t2.l.king aeleo\iOD.. !he oomt.111g rela,ya opel'ate muler 
~:outrc:t of the {fS-) l'•.1l&y•C) ".\Vhen talking selection hu been oca-
.1'.ll eted, th·5 ~·,nd~r is released.., The circuit. la restored to DOl'lllal. u 
Jll'.so:dbad in pal"&gr~bs 68 to 63 inclwaiTe. 

4':i,. .W~~?....ML.mw.i A~'IlQ±i VIA f&;mg l1C1I1 w;st !J!JU 10,000 ION-0911 

on & 1>.~J l tllr~tlgh a ta11u11 off'1oe the .oirou1t fim.ctioas •• ·4e-
1ulrHi;i,,d !.a· a direc' R.0 .. 1. oall up to an.cl including atfioe group 
<Hil>i<at1orWl!. Upon t.he completioJL ot ottloe group ... l..,.Uotl, tb.e (ll•&J. 
1111i!.~ch ls iu position lc2 and the (.R•lJ ewitoh in position 9. !he 
{ i;>·~ / s·wit:lh ii ad•&UQ64 to position 17, iader control of the (CL- ) 
t•e:l a:je ... 

------., 

l 
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With tile (R~} &witch in position 17, the ('r.S~.N) rel.8¥ operates, 
Circuita• Battery, windin.J ot ('!AB) r~.a~r, <Jam K (R• .. 3), (Cl) relay 
normal, cam L {lt-lj, ground. The ('iAN) ralq operated., operates tb.G 
(li'P j relq. Both rela,ys look. thro~ cam D (R-6 i a:.-o c;::~" ,.fl. {R-l} to 
groand. fhe (fAH) relq operated also advances the {wcii ~witch in 
poaition 2o !rhe .B cam ad~mc.ea it to positlo.n )., ·l'he \'l:.A.li1 rela;y 
oa•ea the three 41gits of the tirat revo.i.uti~n of the (R-6) switnb 
to be tboae regiatared oa tb.e (.!/, (Bj and (0) ~"'ogieiers ... As the 
(M) awitoh leaTea position l of' the seoond r.,•oltltiou, the ('l:U) 
r•l83' releases. With tha \B-2) switch ln poeition 12 and the {B-lJ 
awitoh in poaitlon 9, the fw:td.1WE111tal circuit ls oloaed-to the ta­
clem a.a.I. ct fice, operat1:ag the (STP), (TG}, (!G-l) and \ TG-2 i re ... 
l~s. aba.oing the (R-2) ewitoh to poai tion 14, m d operating tr.ii) 
(QI i and (BB) N.·ai'Bo When the assignment •ke1 of the 1noon:dng ta.udem 
call i11d1oator position is operated, the {~P), (~Gj, {TG-1) ,,,n.;t 
(fG•2) rala19 releaae. The {T~lj relay released~ operatas the 
(H} ralq wllioh advances the (R-6J SWitoh to position 10. the t cam 
s.dYaa.oi11g 1t to ·position l.. 'J!he (R-6) nitoh, however, <leaf, not 
atop in position 1 but h advauoe4 a aecclici complete revol•c.';,~,011 i.u 
the ... c'ircu.it through the {'!C) relay operated. As the (.R-O} 
awl'* leave• polition l of the second revolution,. l;he {~.A.J'S} relay 
release a. 

980 TMPPl OUICE O@E 

poh manual office witbin the tandem toll district h &Higned 
a taadem of':tice co de number of three digi ta• t>y meatls ot· wh2.ah tlu; 
partic\11.ar ottioe oa.ll is identified by the tandem operstot».. Durin~ 
the firat revolution of tbt (R""6 J awitoh, betwcw poslci®s € Rlld 
PJJ-1/4.. impuJ.aH tor the three tandem Code digits fi.l..''7 1'6Ut t;(~ the 
tandem ottioe, OYer the tw:idamea tal o1rcu1 t, in a aiarmu· eil!lila.r to 
that described for nwnerlcal impul••• Kodi:tication ot the i~•1Jr c.ii·­
ouit oouciitions for each digit are made tbro~h carna li an.ct o or th•~ 
(R-6} ewitob and area {A.•5}, (E-4} and \c-a} c DW'ing the e~;.i.on~ r~­
Tolution ot the (ll•&l awitoh, the stations, thovsands, hundreds?; tens 
and mi.i ta impalees are sent over the f'undam8l.i t.;;J.. ~irouit &!'.d th~ 
o1roui.t 1• retW'Ded to normal as described muler uil•eot R~c.1. c~n9 

On a call through a •chanical ta;r;.dH1 of:t'i~e, th.& e :.rci:rl t :t't:-:!'"''' 
tio2111 aa described mder a tandem relq t'al.l indl t~i:~to;r e~l1 w~; ~:.a t.i:..f.:' 
tollowiug e:ECaptione:• A• a different offlca ~ode t.~.s be~" (.;J.:.: •. itd, Q 

district and office •electo.r will be a&lecteu '1t:'tt1ohwill l'(,-:_':';(; ·~be 

j 

l 
J 
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oall to a meohanloal tadem of.floe. A meohauioal tandem tl"mlt will l>e 
tested.inatead. ot a-.ta.uclem relq oall 1ncl1oator trmk, ope.rating the 
lS'l!P) and (IJ!G) rel91a in aerlea with the dletant cliatrlot line rela,. 
The distant dlatriot line relay operated, oauaea a cU.atant seader to be 
aelaotea. la the tandem ottloe. The olrouit through the (HP) am (-m) 
rel&.Y• 1s opened 11ben the distant aenur la aeleote4 releuiug the re­
i11V•• 

)'Or aalla ln tbia olaaa tbe clraui t tanotioua u .fleacrlbe4 ua.der 
aall to Direot R.0.1. ~floe and the (B-S) nltch .la set b;r the tras­
lator register olua rel89a, in poeltlau I, l&, or 17. Ia maual 
offices bav1Dg more: tbau 99.99 linea, wUh parQ' linea, there are no 
part1 liuea having teleplloae nmbers troa l.000 to 1()99 inolaaive nor 
above 10,000o· LlJiea etartiDg with tile number 10 will not be uaigm 4 
&I pa:rt;r liaeae . 

101. !RU IBM JWO l)IGI!S .lRJ .lQ -

Wb.eD tlt.e tl_l'at two namer1oal d1g1 ta are 10, and if the atationa 
resi•ter. 1• moved oft-n.o.raal b7 the aabaorlber'a dialing the fifth 
D.lll'Jlerloal 4igi t before the (!II) aeleotor reao:bea position 10, the 
( SfA) rel&~ operate a, MY 1Dg the . ( Jl-3 i ewl.tlala from poal tlo:u tor 
n•bera leaa than' 10,000 to the poaltlcm tor nm'bera greater than 
9999. !he (S'.rA). rel-.v operated, looa to sroan41 OJl oaa J (R-l), ad 
advances tllle (.B-Z) lllPitoh to the :a.at poeition amceecll:a.g tbat in 
wh_ioh it la aete . tu (D) magnet does not operate at thia Uu 4• 
to th• high realatUGe et the winding of th• (8!.l) n·l.sy. lhi• 
changing ot the (B-3) •itch poeitlon ill .tarn change• the or4er of 
comiection of th• (!B), (JI), (f), (U) and (SK) aeleowra to the 
R.C•I• ilQulaer o.- ao that 1:a.atu4 of aen411l£ the station lm­
pulaea flrat, tbe tb.01:1Bands impulses are sent tlret. came B, .,, 
G, :e: aa4 I (R-Z) &cl (STA) relqa, operated are ue4 to accompll•b. 
thia ohange. You will note that wlen the (S'f.£.) relq release• u 
the aen4er ia 1'8atore4 to normal• groan.cl tllroagb. the back ooa.taot 
of tbe (&!A) rel~ a4.vanoea the (ll-3) switch out ot the over 9999 
poa1Uon. 

102• ilJll AW,QWANCE J'OR DIALU!G. FIFTH DIGI! 

' When the station dial has been operated ••Yeu times for three 
letters ad to..- awaerloala, the ·(S) relq operates threagh (RO•l) 
bruah and. terminal 1. ~he (S} r_ela,y operated., open• the tundmMJltal 
c1rolllt ,preventing the 1mgul.1e• from bel:ag aent te the call lndica• 
tor poa1Uon. fhe aae gromd. ue4 for operaUng the (5) relq also 

_/ 
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adTancea the (TM) aelaotor to terminal 10 in. cue of G wiring or 
term in.al 6 in c aae · ot 11 wtr ing. A time in ter"fal ot approxiraatel7 
4 seconds elapaes bet•• the 'brush uaembl7 reao!le• 'i_IN'llinal 10 or 
tel"llli~ 6, GG or rr wiring reapeot1Tel7 to 1uve aUtf1c1ont Ume 
la caae the aubscriber 41als a number oYer 9999. When. the RC ••­
lactor is adYance4 to terminal O a ctrcai t la olosecl which adya.cea 
the fX selector to termiual. 7 in oaae ot FP wiring. 

ID Gue ot oalla to manual otf'ioea D.a"flng aore chaa 9999 linea 
bai h&TiAg llO part7 liaea, prOYiaioD. ia m&d.e to OaBCU-' .. •he time 
allow4 the aabaoriber tor dialing the 1taticm digit on all calla 
ut beginning w1 th 10 bi' eparating the (SJ>-4,) rel• tluring tru.a­
l&tion. The (flitl selector 1a then actrancecl to te.N1.alll l.O ·ia. caae 
ot QQ wiPing or termiaal 6 in case of 1'8 wiring. Witll the !If ••­
leotor or terminal 10 or 6 a circuit is closed. to abanoe tlae· BO 
aelaotor to terminal. 0. With the RO eelectoJ" on terainal 0 la cue 
ot '' wtring the !11 awitoh 1• advanced to tend.D&l. ? as aoon u the 
(!) register 1• atepp'ed off-normal. 

10.fco CALL§ !O OlFIOa H.lVUi(i !Ji~§ lfll'I l0,000 LIQS Jlfl P@J LID§ 

<a oalla to mau\l&l office a h&Tlng leea tb&R 10 ,ooo llnea with 
part.J linea, '1le (St.&) relq does not operate, tb.aa ii ie poeelble 
to have party liuas with numb era begiDD.ing i.ti th 10.. fb.la 1 a ao­
ocmpl.11hecl 'tiy the operation ot 'he. {SD-4J and (Sl>-i) r•l.8"•· the 
oil"ouit for ateppiDg the {TM) aelectnr ie opene4 and it 1• ateppecl 
to terminal lO. Ila ~ase of G Wiriag terminal 6 ill oaae ot: F1 wtr-
11'18 acler control of the ilt~errupwr. wtlea the. ao aelector r••he• 
tenaiDal -O the !K a&lector is advanced to terminal. 7 1n eue ot IF 
wiring. 

. 
lC5. C•H·i IQ OUJQl.S ll4JIIG Ll§S DAf'JO..a.000 l&IIJ@ fI'J:I 19 .PJ,VI LIQS 

In the. cut of o~.lla to manual otttoea b.&vlng lea• tha 10,000 
l1nee with noprt¥ line• the operation ot the (Hill relq 1a p-e­
vanted, and. the Um.e interval i• canoelled.9 by the 0,1)4trat10D ot th• 
tS:0-5) relq. 

lOf<Q IQl•§UfIQI i \R.Cs.L.. Q•q.~ lfgj;-!Qll 

For a.c.1. Galla to io.d.hldu.al lines (not requiring •'auon 
designation) the calllzag part1 dials the ot:tic• code aud. aumeric-al 
digit• onl.7, file brW,n asaeml>l;t of the (~11) selector, therefore. 
clo• uot advance off normal "•:1 Uda call. OD.dv th.la ooll41tio:a. 
tllere •ill be no moclifloat1011 cf t.b.19 fotir impule• circuit conditiom 
tor tile station digit. and. the (R-6) switch will 1end. two light neg­
at1Ye 1mpalsa9~ to light station lamp o at the di•ta11t n.c.1. poai­
t1on. 

... _./ 
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:.n calls to an R.O.Io office from a 1!18Chan1cal pay station the cir­
fmctions the aame as des·cribed under oalla 7' a.. 9' 10 or ll; except 
that the call ia t.alaved b,- the operation of the (& j relq in posi_t1011 
12 of the (B-2) awl tch, antil preliminary coin teat 1 a completed and 
the coin h collected or retm-ned the aane as described midv Begalar 
Gall. 

lOBo Oypt;'L<W • DI§fRIOO: QI.ECTOR 

&hoW.d the cu strict go to the oTertlow poai tlcm duriJ:ag trmk hmit­
ing, gound ia ctiaoormeoted trom the (1'5~) lead cauing the c1rcuit·to 
tmiction as described under Regular Call - RegW.Bl" Diaconueot1on. 

1090 .QDBFLC! • QUIQE §fil·RCTQR 

Shoul.4 the office aeleotor go to overtlow daring trmk hqriting, 
reverae batteq ia aent back from the office aeleotor ner the tip 
_and zing ot the tmciament&l o!roai t, operating the (!G) ad ( OFL) re­
lqa. !b.e ( srtP i relay do•• not operate aruler thia coa41 t1011. j.t this 
time the lB-2J switch is in poaition 12 and the (R-lJ aw1tch is poai­
tion ~. t:tae (tG) relq oprated., operate• the (!G-2) rela111b.1oh in 
ttU'D. operate• the (!G-lJ .rel-.v. fhe,(Oi'L) relq operated, operates 
the {OfL-1) --:·::au (OOV) relqa. fhe (~G-1) rel-.v operated, aclvancea 
the (ll-2} awt toh to _poai ti on 11, the A en ad.Yanes ing 1 t to poa 11i ion 
14. Aa the (R-2j awltch enters position 13, the (OV) rel.,- operates. 
!he (OV) relq operated, locks to woand. on oam J (R•l) and operate• 
the (; lj.) relay. The (li) rel.r operated also looks to gremd on 
oam J~- With the (lA) md (OOV) relqa operated, the (j.DV) and. (ADV•l) 
rele_va operate. .Aa tile (R-2} atitoh enters poaitiou 14 tbe l.AJ>V) _md 
(.A.DV-l) rel8"• look: to goad on o• J (R-1). the (£])V) md (JJ>V-1) 
relqa operated, adVance the cllatriot aeleotOJ:' u 4eacrlbe4 in para­
graph• 56 aD4 57. 48 the tiatriot leaves aeleotion be70Dd poeitlOD, 
battel"'.I la removed troa the (&O) lead., releasing the (SO) rela7 wb.lob. 
releaaes the (SO•l) l'el&J• !he (S0-1) rel" released. oloMa the 
tm4•eDtal tip to gr-oa4 a4Y&ll01ng the district tor talking aelec­
ti Ol:l, and ORerattli:ag the ( S!P) relq. ~he (S!P j relq operated, oper­
ates oomtlng relq (3) ·through the (Of) azid (li.J relqa operated.o 
J'oar iapul.aea are appl1-e4 to the tmdamenta.L circuit by the 41e• 
trlot advao-iug through it• talking poeition, o_perati:a.g three aete 
ot oomtiug nlqa. After ·the fourth impulae has been umt, the 
(S!P) rel q releases, allowing the {BOj ;;-;id (FO') relqs to o_perate. 
then the d1atriot reache1 its o•ertlow position, grollDd 1• 41aoon• 
nected from the (!51!) lead, disconnecting the eencier as described 
mid.er Regalar Call. 
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110, OYERJLOA' :~JJIQ'WlliG SJ!iLIOTOR- Ul ... l) (13), (B-2} (2) 

ShoW.d the in.coming •elector go to oTertlow 4ar"1!g trunk: ll•Ung 
it advmoea, comieotlng re·Hrse batte.r7 to tile tip am ring ot ille 
tm4am8lltal oirouit, operating the (S!P) and (Oi'L} rele;ra. A.t thia 
"tme the (B-2) awltch la in poa1t1oa· .2·'of lte aece:n.d .reTolution Slld 
tbe lB-1} awitoh 1• iu poaitlen 2 ot ita eeooacl reTolutlon and the 
( R-1) 1w1 tch in pol!li tlon 13, The (on J relq operated, in tu.t-n 
operates the (OV) and (OFL-l) relays. 'he (OV) relay operated, {a) 
loolca to the ott1ormal gromd, (bJ O.(>eratea the (U.) relay and le}· 
tr811sfera through its continuity oontacta, the stepping relq pula­
ing.gatb to cam U operating the lO) oomtmg relq7. !he inoming 
advances, opening the tund•ental. o1rcu1t md rele._,.1ng the (STP) . 
and ( Oi'L) relqs. !he (~P) relq released remc:w es gromsd from one 
side ot t.he win41ngs ot the (BO') &4 (FO') relqs wbJ.oh o.,.rate ill 
aeries with the \ O) relay. The O'O') relq operated, locks through 
oarn Q to growid on the {Uj rel~ operate4, in poeitiou.a 2 to 13, 
a.i:ul advaa.ce& •11e (R-2J switch with the 11.d of oam J. to poai ti on 14. 
From t.h11 pc>lnt ·the ciroa.1 t tmotiona aa described und.er Off1oe se­
lector OYerfl °"• 

lll. OYJR!LOI - TB.WSW.TOR 

Shoal& tb.e brlUlhes ot the tl'analator ttame go to oTertlow, the 
(fLl relq opera•••• .releulng t.he (UP) magnet. .A.tier a certaiD 
interTLl ot time haa ,,.,J.e.pae4 thl "atuok sen.d•rtt l&np· l1l the "'!ime 
~~ea.sure and 11onitoring Ol'i'Oa.lt" h l~ghte~?. .a3 an 1n41cation ot 
trmibl•• 

112. BIGICIBS Cfl-JOBMAL (ltl) (l) 

Should the br!lsh asa•bl.7 of &D¥ regiater seleotora be acl­
vanced ott-normal while the aanur la id.le, tile- eelec,or will r•• 

·turn to normal. C.irouit:• iatteq, 6205 ohm reeletaace wi:a41ng 
and break contact of the particalar aeleeter -.gnet, 'brash atl 
otf-uormal , '8J'nd.n&l.a of aro · 1. normal o'f, tile ans. l aseoo 1ate4 
W1 th the preceting ael&otora, lower ooa\aota of ou Q ·or o (R-l), 
Willa Jhg ( OS-1) rel "Y', noNal teml:a.al &114 ( tll•5) braa h, groaa4o 
~he {OB-ll rel_. operated, &!)•ates the {SB) .Nlq through t!l• (t) 
.-e-la7 norilal aut •l•o Gaaaea the ueootated. !1• Ke&a\JN ot Kcm.1• 
1:oring Al&rm·Clroat.t to 1tart tanoUOJJ.lJlg. !he (SB) relq oper­
ated, operate• tlle ( ~-l) rela7 wh1oh oaw:ecta ·gl"o1114 ta the ( m) 
lead through 1 "8 80 ohm winding, !l&ld.ng the aa.cler teat 1>u1 mt11 
the aeleot&H h&Te .retv•4 to :aor:mal. W)aeD. the otn.ee ael.eotor 
baa retarnea te normal, tile 'a.-1) :rela;r rel••••• releaatAg tbe 
(P) Hl&J aD4 restoring the assoalatecl alarm ol.rouit to normal. 
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flle \S~) rell\V release~, raleasea the (~Ij reltq which disconnects 
ground trom the ( '?S!I!) lead$ ShouJ,d the aeleator not return to normal, 
the associated alarm oirol11t 9 after a C."l:rtain interval ct ti111e b.as 
elapsed, closes· a c1rotll.t lighting a lup at the monitor posit-ion. 
thua indicating a tro~ble condition. 

( lH j SWITQB OFF•!HlRMAL 

Should the (B-l} awitah be moTed ott normal, while the senO.er la 
idle 1 t is advanced to poei ti on 18 through the ntrmal terminal and brush 
ot aro (TM-lJ to ground. With the {R-l) avtitoh in positions 2 to 10, 
the (SO) and (ON"-2) rel4'VB operde to ground thrQagh the inner coutacta 
of on o ot ta-1} awl tch. The ( sa) rel iv operated perform& nousetill 
fanction at th!e timeo !hfJ (ON•2) relq 09erated, operate• 1he (SB) 
and (115) relays, which f'unotion as described in the p.?'eoedbg parag.raph.., 
Grouacl. oa the bl"eak cont act of the (DD} re183' advances the (R-l) switch 
to normal. Aa the (R-l) swl tch retlrna to normal, the (SO) and ( OB-2) 
relaya release, in tQl"ll releuiug the (SB) relq and disro nneot1ng 
groan.d from lead (TS'?) thereby causing the aender to test non-blley. 

lll-6) SWIZOR OFF-1i000L 

. Should the ( :a-6) awi toh be moved off-normal, 1 t 1• again ret ar:iled 
to normal from groand on o• X: (R•l)., As the (R-6} ewitah passea 
through poaitiom 2 to 20 inclusive, gt"OWld on cam E (R-6J operates 
the (SB) relay and atarta the time measure otroult, which f!.uct1oi:a.s 
aa uacrlbed 111 paragraph ll2. When the { :a-6) e•iteh retnrn1 to nor­
mal, the lS:S) relay releases and the time measure circuit is re• 
atore4 to normal. 

llS. (R-4} SNilfQi (l'F==liQRfftI 

6ho11l4 tbe ( R-4) awi toh be moved off''!'lloraaJ., 1 t 1 e returned. to 
normal trom ground ou oam K (B-l). As th'6 ( a-4) awitcC. entsrs posi­
tion 2•1/4, ground thl'oagh aam W \B-41 operates tb,e (SB} reJ.ay a:nd 
starts tile ti.me measure clrcuU which tmctions aa aeaoribecl when 
the ( R-1) awl tch mo..-ea ott'""llormal o .A.a tm \ R-4d awi tch. ret m'D.1 to 
normal, the (SB} relq nleaaes and the t~me meaave clrctll.t 1• 
rea tored t~ AOrmal. • 

ll6. {R•2) SWITOI · QFF IQffl«AI. 

Shoald the (ll-2) awi tcb. be mo-Yeo otr-norn1al, gromd ,_ cam X 
(B-li advance• the switch to pos1t10?l 11 ~d from position lS to 
uormal. !he A cam advances it to :po11Ucm 18.. J.a the switch. enters 
position 1-1/4, the (QI-£) relay operates .and t'mictl on11 as deso:rfbed 
in: paragraph 111. .A.a the ta-2; switch .t-etun18 to normal the o:;~u··· 
at~d relqa are releaae6., retarni:ag the circuit to nox·mal. 
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ll 7 ~ ¥4.Q :SWiI 

iroviaiou is made to make the 3enc•:!" clrovi.t. te•t busy to the 
li.H'!~lated sender a;J.1. ectura. Whea a. pl ii& is i:a.seL<ted in the make 
b~•#' jaok,1 the (K.aj .i:·ela.,v· operia;taa~ '!he (ltill} relq operate4, cm.:. 
neote grouuo. to th:~ {'fST J lead., iaa a bu•y condition. ShoulO. trouble 
de·n:l."f in tha mot,'..'r ci:-~uit, grc:;-and h oo:rmectecl to tile winding ot 
(ICS J :.:•e.i.~ wtd .. ~h operate ts ar;:d tuncti<:>~-~t·. 1:1.d deacrS'bed above ... 

saould a v.z·eil imir.::.~::.·,11 i!U'.ft..lsa be il~pr~~:?.96. ~!!l the pulfing olroui t 
bya:-l:re i.li&l..lug. b12t afts.i. .. tl'~e rec,eive:.' b.Lle been .removed iram. the 
~•ltchhovk, due to ~u aoo1dli?lt&l Jarri?ltf of ~he switob.hook or other 
rttasone. tt:ie .A. aeleoto:r cp~··~te1 as clitec:fbea in 9&rsgra_pb ~ and 
;:Jtti~ ba bruHh auemblJ t,\) terminal :i... 'tilth thi? i:-;;r~h 9.sS~.:4bly ot 
the i. d .~ o·l eu tor :n1 te.r:J.i::ta.1 l •Cli th.e {EA.; rel ~f :rz Ol"mt.l • tb.e (PP j 
r.·alay ~·~eratt.1s. Tbe t,P-Z:·) r1Jl&Y. oper~tea.~ disoor.n.eots tho (!} ee­
l~eto.\ :::~et from ~l!.s impulse c1rcu1ti thut: p.r&Tanting th.3 cp6l"a .. 
t io..:i. of t.n~ ( :\ j '"!ei..ector 'l'lagDet in t.lte ~iret i:ar9al1&6 of the ti.rat 

-. dig1 \ di !!'ltHi,. Tha \RC) set.i.ector magru.;1: ~pe1·atea at this time but 
dare• not. •·el ~;;se to 1tep it• braah.eB ott'"'!lo.rs&l. Bolding oirc nit: -
.Bat·i.ery, wina.ing {Wi ritla_y, winding {ROJ nisgnet 11 t~rmua.l l and. 
{A-o) 01·W:Jh, oam. F (E-41 eam l {R•l), groW'ld. When th& {Ll ralq 
relaaa•• on the fir~t p:.alae.ot the tirat cJ1g1t, a cirouit is cloae4 
th:r,ough the 15 ohm wiAding of the (PP) relq ad the windi~ ot the 
f lil) r~1.~ • operating t:Pl~ ( liJ relq, •hioll remail:la op..;.rated through• 
out 1·h'l' puJ.~lug pa:-io4.. thus tbe first 1myW.ae atter a preliminary 
b:11F~1.~e .?&s~.;.s ;.;:.t..roagh tbe \P.P) relay insteati cit the (.ll selecto1• 
!f.ae;ns t.. 'i'he (PP) rel.a_v is thus hel o.. operated 4m"ing tile pel'i od. of 
th.e tir.st 1ma>ulse ~d rfJleasea at the compleUou of the f1rat. im­
_pul•• •r> U1f' oirca.! t tb.rouin ite 1500 obm winding le .,peaed b7 the 
op6rat1aa of th.;1 (ra} rsl~o When die (1.} rel~ releases again. on 
t~• aeo~:m.4 131>ul.H• the ~Ai Hleator aagaet r..p•ra:t.ea and aavanoea 
ite b:r~8h uHmbl7. to tem1nal 2. 1J.pon the 'lomplett:m of the tirat 
aeri~s of. impW.ae• correspond.lng ti> the tu st cligi t 41 llleid, tbe (BA) 
relq releases. Th." f.RA) relq ric:leued., I'~loM.Se-e the (RC) .llaf.'let 
which ach'aa.c~a 1 ts bl"Q&h aH-ly to 1ier•1D.al l. From 'bi• polnt 011 
the olro \11 t tuDct ioos .as desor.ibed under RegW.ar Callo 

Shoul.d the reoai Ter ba l:"tt:Pl aced on the 11Wi tollhonli: after a pre­
Hl'Di~.1117 lmpUlss h:aa been 1mp:-eaaeCl ~1>04 thlt a1roui ~9 but before 
diailng has been started.. the o1rcm t ftmotioue a.a dssoi-ibed under 
n 1 >?·'-' o.'l1J.eo u .:m i n par~ a~n. &O .. , 

,::.:...:_· 

.;· 
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A.a1Wl18* •hat \he oall,1.Dg eabeorlbW abanclOU *• ocll atter clial• 
tag te (2) digit• ot the ottloe codl but fail• to replaee tae receive!' 
on the ew1tob.ho*• the o'ire111t tmotlona .. follows the (!), (SB)• 
(SC-2), {L), uu.sJ, (ft), (&Cl, and {E) relqa are O}'ierate4, th9. U.) 
at {B) ottlce 1eleator• aet• the bruh aasembli•• of the (D) ••l•~-_. 
ter a4"'1oea to ~el'lliaal 6 1D oeae ot GG •1r1n« &4 to ie~ 2 i:o. 
oaae ot 11 wiring an4 the (iCJ aeleotor aclT811Ce• to termlll&le 2. a4 
the (B·l~ awitch a4vame4 to poai Uon 5, aa UIOl'1be4 ill paregl'aph 20. · 
Aa the tb.ll"c\ ·digl t llu not been dialed, tu (8) relq operate• ad 
fwlctione u o.~ec.r1be4 ·m paraara,Ph 22. ·tt, 1'.atte:r a oertai.n illtenal 
-~-. ume. the th1r4 cliglt ia not 4i9l.e4, ·tu u8"1a~e4 alarm oii'oult 
t-.c~icma oau.aiDJ a lallP at tu aont to,r' ... po*1 tt on to· tig)lt -~· tile ••dei' monitor ia loca.'$ed at the troule 4t•ke It the ••4er aoai• 
.t01'1a joa:t.tion,.ia~ l.ooat•d.. at ihe·a.s. '!£" awl.toJiboar4 th_e U.mi»c olr­
cud.' Wbioh woul4 lie a,.Cltiect tor thi• arranPmn~ ·1a· arreinged to 
a11\0li.aUca1l7 route tb.e, oall 'to pel'lldeat aip&l holcllag trmka la• 
at,a4 Of lighting tlJe ~amp &t tha.:1.enur aom.to:,r'a joaltlODe !h1s 
teatve 1• accompliehe4 ln tu ti• lliaa•• ctroat'\;\7:·oonnec'1rif. the 
119..-...t aignal tarataal to the (flt) relaj lne_t•..._ ot tbe aader 
l•p. . . . . 

12lo CQIP IRUIP ·II· JAJI'. ilYII J.A.CK.. 

. _ .-. tJie_ aeuur. b ~1mil4 at tll• aoaitor' 8 .PO•itl•, ~-• to 
~ozmeota4 .to· \U ( fR) Hlq •. !M . (!:a) nlq operatJI• looa mur 
q'Hli:rol o~ lbe (f J r~lq ~4 opvate• the (110) ••leotor .,...t 
'1aro1fi8J1 'brub. (.BC,..S) et•pping the brush aaadlbl7 of the (IC) aeleotOI" 
tc ~rma+ 10~ ·A• the. bruh of aro (BC•l) actraucea trom t•1'111~ 2, 
th•:·lil .rel.11r releu~i operatllll the (!Cj relq-. the (~O) relv ··· 
oper•tel actTauoea tbl (1-1} ftitoh tet.poait1on 6. Al the· (ll-1) ditch 
leaTea poaitioa 5, the (!O) r€tlay locb to ground 011 the break oo.utaot 
ot the (!S) relq. Aa tbe nitoh eutera position 5-W4 .. tu lteJ re• 
l&J"· opera.tea from gromicl on ihe (!R) rel9 qgeraw.i~ ·:.~he (fS) l'elq 
O,Peratod 9 releases the {fO) relq., !:tae (!fC) re+a,y releaae4, a4T8me• 
the {B-ll a~"iteh to ,poa1U~ 1, the A cam &dTanalr.ig. it t~ po1ition. 8 •. 
.A.a t~ l!Witoh ~eaTe11 poaitic>n 6.;.1/4. the {!Sl i-•lq rele.an. .u tbl 
switch uter• posit1g:a ?, the (Pl &4 (~l):rel.v• ~.ate to gnm4 _· 
through the Qreak ooiltaot ot the (CS) rel97 .,.. 1Aliw'1 d0ih'aotw o~·' 
oe i, ot . ( a-1) · awi tch. . Pal.ae· o•mt · tea.• pliloe the .aa• -.. u-
so..r ibed under .PalM Co1.111t &4 Reg1atrat1QJl• •o 1".•glatez" rel1Q18 are 
set at tht,.a ·time. · ·· · · · 

i22. ,iiJiliC W:'Ii 9"B"ltl 
The ('l!Bl rele.y operated, al10 operatea ·.u. loon tu ( .Z) au4 

(Z•ll l"el.9¥•• The (Z-l) and (!R) relqa operatecl, &dvaaoe the (ll-<l). 

. :.: 
'· 
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nitoh to pv&iticm o. The { Z-l) ralq op .. u•49 al,so advarul•• the 
1!;~1 awitob. to poeiUon 13 at the_a_~)~ O~l"r1ng .the lOld re-

. -~- (CL) l''1mW o_peratff. Oj>ei'atea tW tfiij and JGS) relq• 1rbioh 
tQD.Ot1oa ae 4e~ort).e4 ·1n pvacr'Pll 2e. wit~ ~· (R-'41 "'1_toh aet in 
po•ition "• a.4 -""•('..,a.) ..,itch 1et tn poaltio11 13, th• (If-2.J awUch 

. S.. aclT•a.•4 tci :poaltton z. Wlt.8Jl the B-4.31 llq•ace dl tch 11 uecl 

. .;tof the ro'1te ·awu•,t• s ca •P'tnc I" t• cnit tu p'ositton 6 to • 
•.-• tile (II). n:it•h in time aea.\U'e olroas. t ·.Paet .•• peruneat air 

· nai. terlataal 'to pnY•t the groiatal t.ro• the pe~t alpal iermtul 
ll91Urag the ('fR) zelq a.a delaprtg the i'eeio:te -~(1 nol"U.1.. '!'be otJ'• 

. . " . . . . . . . • .)> . . • 

out .taotl.- tor cl.ietriot "brull.• cl1.:V1CU• poup~ office test, ot-
tl9•\· bruah .~cl.ott1oa Fftl> aeleotiou al ~'fr1be4 111 :paragr&pli. 

~:'f• ·~·~°" 4.Q,}.nG:l ul•• qoept tu oom"lag r~lq tiraaf t is c.loae4 · 
.,_..ovcb, O••. u.P.Jl·,.J·&lld G (:i-4.Ll~~•a4· 6t through the ma1te e~-
.,_.,. ot i,i.~~,g•ate4 tra•lattr re,t~tv reli•I•• · ·· · 

· .. iu. .; )•a 119.'g,: . .cnlQl.MOVl w,@1t1 

. At the •4 :ot ottioe group aeleetiou tile (10') relq OpW&tei 
8llCl df'ano.._ tile CB.4-2} liritch to polition ll, the A o• adYS1oe8 it 
•~ pos1 tl::!A · ia. from tb.1• point cm tile oiro\ll i ~cu·qna ~ 4•·. . 
1or1¥ uder call. to zero Operator .. •on-cot.a tdtll ·'1a9~ t-ollowtnf 
•ml~a -- A.a tbe _(a-1) •itch haa atv.-.oeo. ott-.uormal, it u 
r•~eCJ.Jo :.a.or.al 'the ... aa 4escrlbe4 ..._,._ llftalat J)faootm.et\tion. 
the (!ih 'zJ .a.d. ( Z-1 ) relar• rele•• eiVl# -foll Otf'lng tb.e ioel'eaM 

... el -~ ( t:) rel.&J or .1111.e tile t>1 Uf ~ t ~lie' .,.,.li irttiuif-.-n traa 'Oit 
.-. 1-u7 ~aok, 4•-JMilng 1110~: wbeUt.er. o.· ptlW· 18 ·•1 tbdl"an betOJ'e 
or • . .rw.z- tM (!) l'•lq releuea. · ft• (1t·1,iee,or. Wbich h&a. d­
Y.aueed ;Off~Nal ia. retm"Dt4 to D.OrJlal .•• 4e80ftblt la p&rapapll 55 • 

. the reg~a~er oontrcl, ($!), (.i). _(j)J>), (05J u4 (OL•lJ relql r.-
1 ..... ~- ••• u 4taorlbed ·aadlitr.J)1••onn;tN:>'1·•· · · ,,\ ,.,._ ·. 

121 •. iJSM SWQlt Mm· ~B41§L#. · .... . , \ ",~ 

: .. , . . .. ~ho~, tb• .. 1uder be It aDk after tJ'&Ulat ion: has )8. 0 Ollipl.e\94, 
,~~~-~~•':M"'~,~· ·lil..•m. ciramt. wU~ tmoUon 11-U11g ~-lamp bo:t'«-e 

,_._ ~t.~J.pg:,;pper•tpr •. !Q. release- .t., ·~·11.~~t, .th• t>l~ ·o~ tbe · 
•oai~r~~~~ 1• ;i~erted, ln th'.• tillH :~.6ok, •i.:f0,toat11tg the ( !'.R l 
~a;;. the,(~} rel• opttrated, aclvaiic~~··~t-~ ·~RC'] .,..i':ia-h "" · .. 
terminal lO au. operates the (DWO--l't rel••·· ·n•f atroillt tactlom 
t:rcm thi• point on as clescribe4 in paragraphs 64 to 6? inolut·v-e;· 
in oaae of QG wiring. In oue of n_ wtriDC on .-;oin senders t.be coin 
ia refUJlded bJ the llODitor at\en4ant, acl the {'!lt} relay operated b7 

' . 
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(~•• P8Be-4&J. 
issue_!,_Bf llOOl-<>l .. 
•mit 11, 11ge · · · 
Jepl aaing all preYiO'G# 
1•eu••• · · 

the in1ert:.on. ot 'the mon1ter1Jlg oor4 into the um j -~~a:. fhe .(~lt re­
la, o~e:rs.tsd (aJ operate• the u~wo-1) relay *• the ma1te ocntaot• ot 
the (SON) .reiq, {b} .operate• the_ (l>W0--1) relq (oJ advwea tbe (~) 
••leoto1.' to ter1d11al 10. the (;w.o.;l). relq opera-.a. (a} lo~Jc8 to the 
otf-uormol. ground, (b) operates w. (J>WO} relq. !he (1>'10) relq 
f.\_.,erated. ad:ir~oea the {m.'J · aeldetor. '° '\erminal 6, the (RO). aeleC)tor 
on ·t.arminal. lv adv&Aq.es1 the (U~ ••l.Otor to. te~aal 7.. !he (ft)" J"•• 
lay operated uvaucea the (~lll eeleotoiT to "t•rmin&l 8 tbru tb.e COJD..taota 
of the (SOil) l'elq operated. !he (W0-1) relay operat•4 clc.ea a path 
to o_pe.rate tho {Mil re.i.ay in tbe coin time meaaare aud al.am •1rcQlt . 
from grou.nd at term.in.ale 8/9 ot the TJl ae1eo•or. the (LB) relq oter• 

· ated iJloees a path which gromdt "the SC lead dlaa11alng the eubsoJf. ber. · 
\ft th th.e ft ael ~~tor on tU'Ddnal• e. /9 ._ clrc\li t ie oloae4 from ground 
at the {'l:R) rala.,., operat414 'tb.i-11 ·tao (S~J relq operatecl an4 the (fJI) , 
interru,pter wMoh adve.noea the· l•l selector to te!'llinal 10. -.OIL ,. · 

, twminal lO of the~~- aeleciOl" a'o1rcoit 18 closed whi•h o;p~~· ~,~ 
. .AX>V Ru" (J.L·V--;.. i -':·~iDI'•. open.bag the so lead. a4vao 1Dg tbs · i~•trlot_ 

.Q:;:,c :r.~: ~~.;;d~';;.'3 th:t .r!.Uciv, df'aoonaecting .-a1u1 frem the t !lit) lil-4, 
i'.c-cm tbl ,: l.'!l·;.::;·t the ll1rom t fUDOti021e aa ·'aeac.ribecl 1D P•IP'itpll• 60 
~:<C2_ f:_r..i<:lS!Ji th:-;.t 1n ad41ti...,n to tae rel.,-a releu.ed. ill parpaph 61 
.the \~ii :telay al•o releaaea. · - · . 

Vil. nouwa"1~:a .enders (F.i' wir11lg) the operations are •be ._. aa 
fer tlOi?l a•dars except that aa tbel'e 1a 110 · (LRJ ralaj iJ& t4• u•,;.. 
coi11 ti.• !H&S!Ul"e o ire 1Jl t \he SQ lea~ 1• groun.S,d wb.e.o. '116. (lliOl r.­
l~.;r op9rat•~~ . . · 

/ . / 

J!lii WL-'14¥;1 lleA•h R4Wtm 

'?b.e .tm,,ti·.::n1 rrt the {llB-G} nl• (high re11ataacel 1• •· lJiel"eue 
th~ :..~eai stattee of the high redatanoe impalae. !he (D-.6) r-elay 1• 
~p~teteo aurillg the 1;.r8Dllat1on auder control o~ the pu1ae 111111Cl11n•• 
!hilf ~Oll4ition is u11e4 tor calla to Il.o.I. Of'f1aes wun ma1Y•~•al 
o:tl \. fod.ioator t:nmks ~ 111 ed. · 

-~JR.l..QQC...QL~tlPt!WR g4u.s Qlf R.1.9 ... 1. :pw;g: m. ~ QLAS§Ji 
1:~~4.G. Ml 4BIB!i.MSIG!ll'§!f PWCJ? 

"M>.ea the ••nder aeq.eaoe awitoh reaohea •l:le B.O.I. 1mpt1laa 
poeition (14') on. ~.0.1. a:n.cl 'rand.em Olaasee ot· Oall the (R\fOJ relq 
opera·t;sa, w.i;th tu. (•Oi relq o,perate4 aa long aa the U.'G•J) r•­
la3 i.8 Gperatel .. O~Ouit is cloae4 .thr'Cl tu (!W-6) regieter nlq 
w o~rate- th~ (-'DY) act U.DV-l} relqa in'e•e ot --.: aliad.oae4 
eall. With the (.tl>V) ;rel..,. oper&tecl the (SO) 184 ie epenet a4;.. 
vmoiug the ft.ht?!ot1au4 d1aconn8'ltinc grom4 fr• the (iH} l.ead. 
Fri.~ tbla ·,pi;:.int ~· .l.l'cuit ta.n.c_ tiona u cleaor1bed. 1n paragr8llha 60. 
to ~2 to:r D('i;,·~oto. Ii 11•ragrapha 60 to 63 tor ooin aeudf,~s. 
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{ .~~agea. Page 44 
laeu.e 3 Bf 51001-01 -A_uguat ~l 1 l 92S 
aeplaoing all pr~vion1 
is1a&ih 

( 

Sboald t..he call be made t.hra a two-wire otfiae melectc~ or to 
a Full Mechanical Tandelrl Ot'floe the ( ~W-6) rel,v 1a operated ~ W!J:"' 
o "1.ll8' the a.boTo operatlOi.1£• · 

I 

i2s" Alt»EP TllW.~uom; §;OOL~rn..™&~c, 1 . ~ 
!tJ..~EM QkASSlA Ql CALI. A~'!E.f{ ~ 1!1i§T X5 lUN 

i1.'h tho (.RllO) rel1q normal, a path. '>Ver lead 24 is clos~d 
mloh ~iactioa.a the time measure and. RJ.~!'r!l oirou.it i:Q. a mid.mum. 
ot Oo5 llinutea mu::l.m'111l li:O :minutt.. Whtjr~ the RWO) ;:,};>erates as 
doee~bed 1n _paragioapb. lll.7 the (llWO) rw.aq-" locks up -to the off.­
no1·nu.\l e;.r~Wld.a lfi th th$ (RWO} rel a.;y- oper ~t<td the patll 'Oni'r .i. ot~d 
24 i• .~opened which perml'ta tb$ time al81l912.rt) au« al~?m circuit 
to tmction for- att.tck sender iD amillimam of .i.1>0 -mi uto muim?.mi 
ot 1.5 runutHo 

ENG~ ChW .. H, 
Augu~t 31, 1928 
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