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CIRCUIT t1ESCttlPTION 
S\rllTCHINO SYSTEMS DEVELOPl-'lENT DEPARTMENT 

CHANGES 

B. CHANGES IN APPANATUS 

B.l Superseded 

R?lO ··Relay> 
IU83 Relay: 

Superseded By 

R746 ltelay 
1U207 Relay 

D.. DESCRIPTIOK OF CIRCUIT CHJ~,QES 

D .. l Tbe use or relays R710 and Rl8l is 
rated .Mtr .. Disc .. to show r4:ial1st1c 

ratings for obsolescent apparatus .. 

BELL TELEPHOP ·LABORATORIES • INC .. 

D.) IAillays R?lO, R74P. JU8,l and Rl207 are 
added to note 107 .. 

D .. 4 The ratings for Figs .. l)J. 14, 15, 16 
and 18 formerly read: •.A:r&TCo. PROV .. " 

All other beadings, no change. 



CHAN'G~S 

CD-66137•01 
Issue 4-D 

Appendix 2-D 
J)fg. Iss. 12-D 

c. CHANQJ!iS IN CIRCUIT REQUIRDIENTS OTH!R THAN THOSE AP:PLYING TO ADDED OR REMOVED 
APPARATUS • 

. 0.1 The adJU$t.lnent tor 

(S) ~el&J Y50 waa Teat 31.5 
aea~. 31.5 

,. ., .... 

-~ . . , . 
-·. " .· ... t 

.J 
·~ 



CIRCUIT DESCRIPTION 
SYSTEMS_ DEVELOP.MEN'T DEPJU~TMEN'T 

CD-66137·01 
Issue 4 ... D 

Appendix l~D 
Dwg, Iss. ll·D 

PBX SYSTEMS 
NO .. 60613, 701A OH ?llA 

MlSCELLAUEOOS ALlffiM CIRCUIT , 

CHANQ.IS 

C. CHil..NGES IN CIRCUIT iiE0UlREl!ENTS". 
OTHER THil.lf THOSE APPLYING To-c>ADDEO 
OR REMOVED APP;lUiATUS. 

0.1 The re:tease adJu~tn-~nt tor relay 
(S) was, readj. 1.1. 

l C.2 Added test note "Adjacent relays 
shall not be energized. See ' 

B.S.P." on page :3. 

All other hefldings, No change,. 
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·'" . · Ao CHANGED . ,AJm ADDED FUNCTIONS i 

·' . ' <; . . . . . ·. ' . .· . ' : \ '' • . ' . .· . . ·. .· . ··. ·. . 

A.-~ Added prov.ision :ror giTing an. al.am when ringing machine 

• tran6ter occurs in. -~e power· };r1.ng;inS; c¥CU.1 t. · . · ·... ·. . 
~ .• } ' 

~ . ~ t.. . ·. . ' . . #" . ~ 4 ' 

, ' Add~d provision tor a (S~'l-Bll )\·lamp ~n:·'the nusaell.a;i~ous; rel.ay 

·;rack. · , _ · -~ . \ · I 

'}l~ -. . ! . • . < • ; • •• ·. \. • • • 

~3 :: ·'Ad:ded prov1$lon: for connectiQn t .. o a 1;10-A "power _plant.·· 
. . . . ~ i; : . ''" .. .. . . .. . l : .. . . 

Ad.d~d means :ror giving. an· ·a when .tusas connected 'to· :the 

.. 6 .volt batt elf supply operate.\ . ; 
. : . . . . . . . ~~- . . . .. .. . . 

· :Added means· .·:tor giving an alarm. in case ef' trouble in the· 

15---~ volt pov*rer cirault. ·. ~: · ··· . 

. , 
. ]Added means tor giving an.· Q.larht wh'en ·tuses ·'connected to the· 

.. tl05V_..± and mac~~ine: ringing ~U.S\ b~S operat~o . : :· ._. . : 

~ ) ,. I -1- '~~ / 
··;:~! ~·· '!,.~~ ~ ,~ ~ • 

Added provis.iqJ:.l t'or ·.an al.arm. 1n~ c~se the piakup lead becomes 

ground. ad. .· . . · . ~ 

' f 

•, 1i' 

.. Fig~· 
:1, . • 



' .\~ . 
~-- .... ~~;cltANGEs .. ·,m~ ciRCUIT !tEitumEMErrrs oo.miR TJIAN · Tlios'E; 
. -~~DED .. OR, RElviOVED APPARATUS . _ .. · '.. . ·'. ~ 

at· operat~ tor the (Si~ E621 :re1a:r was-~ to~rly 

·n. -.}DESbRIPriOlt' OF critCUIT .CRANGE8_·· , 
'f. : .. , ' .·.• ' ' . - ... . . . . . . \ 

,_J\Bs.r ABS. :r:,·, ,and.~D:r~ ·l~ads are' .. added.·· to provide 
nect ns a llOA power plant. : . . .. , 

· .'Jfhe CJi·,,·or·.ABM: lead to. th~- vol.tage -~egu.lat1on>c1rou1t :was.· 
. torm.erly ·designated A!Dl• Provision ·is. also sholllli tor,~ con• 

·· · necting .this l.eat;~ to a ·power: 'dis~harge or· ge,nerator ·e.i,ld 
C.E.·iJI:.F • c~ll controlJ:Jlircuit. · · 

~ . '~ .. >·\ 

Figure u· fs ~dded, ·with' connect in~ l.eads in Jrisure.· i t.o 
)?rovide an alarm in .. case ·Qf' ringing machin~· .. ,transte:r,. ~. · 

li.gure 12 :ts adcted to provide· ·an "Sl.arm. in qa.se. 
·lead beco:rnes groun(Led. · :·-

,. 

is ac1~fH111 v:ith. it·s connecting l.ead in Irig-. l to· 
r a _ s1ui tchboard~ f'usa ~la1'fat at the misce11a;neous . 

Fif~es 13 and 14 are ·added to pl~ovide 
power sup_plJI''~ 

'~ 

.·».12····-zihe optio·nal.· ·desisD.at.ion (CBKR) 
, : . , ;and lamps. : ! · · 

. " 

········································································································································································································""''"'"'".;"''''''"''"'"'"'"'"'"·"'"""". 



! Tile purpose;;: of this o ircui t, is to provide visual and 
1,audible alar~, signals at the, PBX and also at" the central 
'O:f'f,ice \Vhe;n required, ,to indicate the presence Of certain 

,, 1 trou.b le con~i tiona ~n the }?BX. 

VJOBKING LIMITS 

1None• 

FmlCTIONS 

iTo give en, alarm J~Jignal v;;hell. any of the station lines 
become permanently short-circuited or grounded on the 

;ring slde, or when the receiver is 'left off,,the switchhook. 
~ ' .. o!f-· ,,. ~-~ . ' . ~ . • ' 

lTo give en al~;tri sig~al when any swltoll fails to restore 
lto normal: when ~~s release magnet ta energized~ , 

"' f. 

:To provide for a release magnet peg count. 

l To give 'an alarm', s,lgnal w)len any of the fuses, in the PBX 
Lblow. 

'"' * ~ 

·T~ give an alarm signal,,when a line tinder tails 
;the callina line. ,'' , 

give an alarm signal wh'n a line ~flnder startlwire 
grounded or the chain circui't becomes gr,~una.ea 

short.-oirouited. ' ,:;: 

, an ialarJn signal when trouble -'occurs 1n, tb~ 'power 
or f vol t.ege regulation cir~tti t.-

. 8ll alarm in ·.case the· pickup let\d, ~eoomee 1 ~round~«!. 
I , . , i , • . ', 
~ . ' 

ah a.~arm when·\ringing· mO,chine. tr~nster .ccurs. 
J ,,. ; .; ~., '"!!~ . . ,.· 1 

&nYr o~t the .&;bove alarms to~ central otfioe. 

QlRCHJ~is 
any ot· ,the ·&oe~:a. 

oi;oouit~ 

• • 

* I 



SUPERVISORY ·AND CPILOT L~S ' 

, The su:rervi~ory lamps s\hown in Fig. ! are . mounted ·in the , . 
1 manual Jmitohboard section and~. are designated so that the· !.attendant can plainly .see the .ne.ture ot the tro,uble when,, 
fany ot. these· lamps 'llsht. · .rn addition thet~ are common t .. , ·\pilot lamps (Fig. 3) ;n multiple with .the supervisory ,, l·: 
t lamps which are turni:;Jhed as require~ end which may be 
j mounted in the swi toh room or in any ··other conveniex1t: l place to shqw the nature of the tro~blEh . '· 
!Beside~ .th~/ lamp signals there fs an aui:·ilie.ry audible· 
j signal {A-2) Fig. 1, mo.unted in· the switchboarg., ·which ]gives an .tndioation whenever any of :·the lamps are 
jThia aud~ble si al .is controlled by three ke.ys 
:(C-AL) and (AHM or fCBKR),. Fig. l, so t'ha.t it may 1entirely cut off or so that it will operate when either lthe (C}/ or the (A) relay operates,. that is,· on a permanent 
1 signal/ alarm or on the common, alarm$~\'. .,The ···use ot :the l ampere' hour meter or circuit breaker ke·y (~}. .. or ··(CB~)· lis. sllghtly different and will be descr1beC,. ·,.in· detail· 
i in pa;ragraph 14.4. · · ,: ? j '," . ,.,. . 

i· .- :·. . 

~:'c)·.: relay operat.es' trom th~ permanen,t ·a1snal O)llY 
the . (A) relay operates whenever anJ· ot the 'oth~r 

ampere'hour meter,. relee.ee Jiagne~, .fuse, 
or line··. tinder· start ·wire and chain· oir­

The tc) ·relay not'onlt o rate•.the· . but also closes the'2500 resistance ··: a()ross ; "WCT• and· ."WCR" to the ceitl;.r&l· ottice, caus:.: .. :: ·; ing·. a ~class ·B". alarm •. A "olasa B" alarm at central · .· · \\. !of'f'ioe indicates a minor trouble at .the PBX. When the ·' · . ;\,I {A) re.lay operates due ·to one .o.t the above alarms it .. . .· .. > 
\i,,close~ a short circuit across leads 8 WCT" and. ttWCR" gi vin,.l:;,:,;;;; . 1a.: "claf:.'B A" alarm,.,to the central. ott1ce indicating an .··., ·: ·. [important trouble tat the PBX.;; The :extension bell (~A-l) ·' 
[:&"'ig~· 9 ~Y also be provided -t;o operate ·.when the ( elat' 
;oper~tes ·as well. as the belll {·A-!l. Fig.: l. The e sion rbell,.'\however, will no't be cut ott trom, the (O•AL ~1· :. ;The de't led~ operation· of the various alarme ia .·e;iven t,the suce~eding ;paragraphs. · , 
; .. ··~ .. ~ '~ 

J?El'fUANENT .·SIGNAL. . fOR SELE~TORS OR· SELECTOR COblN.I~~TQRSt.,t.;, .:FIGURE 4 \_ . . , . . l . ' , . . \\ ' L / , , \ ·'' ' \ . " ' , •• >i 

;f'l:t. a statipn·,\~i~e beoo :s pe;rmanen,.tly, short·~/o1r~u1t.~# or·. 
jring sic;te bec011G1:S sro .. ,ded or ,the reoetvel)'la'· lett,, ott . 

·1 sw1 t'?hhook ·· ~· sel~eotor · a selector COXU'leoto:r wil~·' srouo4 · 1·ltt;~d "·?S" ~Q'1 e ize ,'dash-pot rela (~) •. ··r.-rte:r • · .lsiv~ time .)in~e the ) relaJ •P•:t*• a f.ll4 preJ>•L'elt. Ja oi ui t .~ l ~ 'l>B end . o~o•••- .. tlle · o1ro 2b'21__ . . ' . <£ .• ; ::.:)_ ' · . 
. ~.;. ,, i' 



..... ' . 
•··. :' 

~he··-~o~'on dashi!OJ'po,t r~lay (PSl) "F1~. 1, whic.,-~-- also ,.op·er-
1· ~tes ·after a gi-,ren -time interval. ; The (PSl} i relay:~toloses 
i itlle (PS•AL) lamp oirc\lit •. The (PSl) relay also operates 
l :the (C) relay which in turn closes· the· (A) ahd (B) resist~ .. 
I ailoes across the "110T" · and ·"\VCR" ·leads giving a "class: B'' · · 
--~·alarm to central office. operates the (A•2) lbell of the 
;:_Jl'S•AL) key is normal a.n(l l-ights the supervisory. and comw 

·.1 '!non alarm lamps ( PS~AL) Figs. 2 and ·3 •. :., TheUttBB" lead fur• 
'I pishes battery from the power charging oiro,ui t to -~he · 
I ;(A-2} bell. Lamps in Figs. 2 and 3 indicate: the trouble 
f' ~s dee cri bed in paragraph 5., 
1' 

R~LEASE JJJ:AGNET ALARM (FIGURE 5) 
L -- . , -~ . . 
~Each winding of relay (Rl1!1) supplies battery [to fi va release~ 
~~agnets in the line finder, selector, con~e~tor and ~elector 
1~onneotor oircuita_and operates whenever~ r)elease magnet. · 
! pperatea. ·: In ·operating, relay ( m1.~) energizers the ·CLash-pot 
!re~,le.y (RLS) and prepares a circuit from t~e J(R-~ifAQ:.-~EG) · 
tlamp to the dash-pot relay, .In normal oper tion the 
~release magn-et. on the switch is·,.energized f only a short 

,, !:time until the switch is restored to normal d in this 
l:oaae the dash-pot relay will not have time 'tio completely 
!~perate so that no signal will be given._. I~ tor some . 
treason ·the sw1 toh tails to restore to no;rmfi~ ,. the release . ... · 
~- agnet will remain operated and the dash' ... pot, rel,ay :will· ·-

lly operate. The dash-pot relay (RLS)· opefrated lights· 
11~ -.all_\rm. l-amp (R-l.IIAG•REG) and the supervisory _and pilot 

· i"lamps -~ ~R-:MAO.REG) . Figs. 2 and 3 and o,p~rate~ relay · 
-~ ;. ( , ·~ F'lg • ll · from battery · s upp~y on 1 e~d "Blr' trom the . 

tpower oharg·ng circuit. -Relay·· 1· opeJ.'ated!gives,a . ·. 
. !;"olas~ A" alarm to. ,central ott1oe and·~· ()peratee the (A-l) · 
- fand (A•2) bells as described 1n paragraph 5+ · · 

! , . . , . . ;,. . J!l ~ 

• 10 • PEG OOUN'T l 

prhe w1nd1.ng ot .relay (RR): $up·pl1es ba~tery to five r~leas, 
l;magnets in· the second seleot·ofS, tie-line ·and trunk seleo+ 
iftors and connectors and opera\e$ eaoh! time ·a release . · i :: 
!!magnet operates. In operat1~p::· .. ;the ·(RR) re~ay closes 
l:a oirou1 t for• the •(RLS) dae·l'~~pot relay~wh1cjl will, not 

• ·} 
1
ha.ve time t<? >operate, srbunds_·- leacrs ''R" to J;he register 

j :o1raui t,. looks through 1 ts "8" winding to tpe "R•l" 
· i /!lead and prepares a o1rcu1 t. :tor the (Jl-llAG); lamp tq the 

. ' ? -. :.-- • ( I REG ) } 
· .. ·. ]dash-pot relay ( RI.S When·: ground is/ reznoved trom the 

i . · 't'R·l" lead relay ( ·l"eleaees and removes :the ground 
-·; 1 · trom the dash•pot' ( ) relay.: In the even~ that relay 
; I ' ( RR) is ·energized s_t\ead1ly due. to some trou,ble oondi'tions 

_jon /the (RB) lead · tllle dash-;po~: relay: (RLS) ;W1ll. operate· 
I · Jandi light the ( .··.PJIAG.) ,and': :(R•MAG) lamps: and tbe usu~l 

1 ' ! . ~- _ _ • _ ,.· '. . , ,. _ (REG) · ' _ . _ · .. 
. !. lala~m "f..\s outllne~;,,·1~ ·parasre.p-. 7· will be b~ought in. , 
.-t-~J:~'ft:---:',\--c-;~;~/'~"1'; • . . . . . . . . . . . . ! ' . . 
l' '· ~- > .f _· 

j~~;;i,,f,lffi;~!ll!:ll;:,:; ···········································=·=:::::;; ,,,;,,,,,,;,;:Ji;:,:;,,,,,,,.,l 



~f·~;~,-.:~-· .•... :~~~37;o.f:.;·~~s~·:,~~~~·~~;--~~i;···--.·'-~~r1~ · 
~.:·: ,,, j) }·:~ : ·-·~ jJ'. _::lLl' ' , L ... ~~.:::..:~----~~:.-~:.:!~.~~~-~-c . .;~_..,_,..~,,~----·-.• ~!,_i..:.:~: ... ---~··-.-~-,·~·~.'~: ___ ;_,.,, ~~;~-~ ~~.:~~------··~~:.~:::--.~.~~:~~~-~ 

j,· ~:.,.f How&ver ··shoul4 a "trouble. ground occ.nir:·· on . the · "R-1·"' lead '~· 
... 

1

1re.l8:y. ( .. > ... •1.1.1 b·.e· .. li.·eld.opera ... ted tbrou$h its (S) windins;.f . 
. ·. and wi+1 . in· turn. operate the. dash t (RIB) relay. I 

~i· ~; FOR•' WITCH FRAMES (FI~· Bl . . . . ' . 1 
~ < i " . ::··· . ;f.''.:·'.. . ~ 

... .J Whe~:a ~ritch oiroui t . tuse . bl!)ws,, b&.ttecy from the bus · D*' 
·\t. • .. 1 oper .. s, t.he (SW-FA) pilot, in series with·:the (FA) relay,! .. · 
· · .... ·IJ.rig. l ···The (FA) relay operated, ope~ate• the superviSOrf 

1. and pilot lamps (SW•FA) Figs. 2 and· 3, · an4 relay (A) to 1 . 

• j· b:.;iiig in ,.a "Class A" -.l~rm at central· o·r:r~ce and.·to give t 
,j,-an audible signal at the ·switchboard, as previously . f 

l' described.~ Ground tor the (FA.) relay 1 ;f.fs prote:o·ted "by ~a f 

J protector ·so that in case -ot a trouble co.nditiofi :on relayf 
t (FAL. or a ,short oiroui ted lamp the protec·tor tuse will : 
Jblow and operate the (A) relay and give ~n. alarm • 

.. J ' . . . . .. ' . ; . 1-

,. ·CALL :SLOCKED . .AL.ARM FOR ·.,LINE FINDERS ( CB) n"Cri' Av FIG. l 
. .. , I . . . ~ . . . . . . 

, ··I.The ~urpose of'· ·this alarm ~itl .to give a· ' gnal it .a line 
·. l·:tinde,r tails to find .a 9~ling line ·ca. :ins. the~ sub-gro · .. : 

.I relai in the 11~e t~nder clroui t to· remain operated. · ; i 

! Normally this relay remains op~ra:ted . onl,;y tor t)?.e tim,e , · 
··tneo.ess. ary .. for a;'>line. t .... in. der .. to fin. d .the·.·.Lo.alling line •... · ........ ·.· .. 
rnur!ng this interval ground is connectep. to the dash-pot 
t relay (CB),. Fig~ l, over the "DP• lead. but. the», time ·· .. ~ 

·j1nterval·be1ng··short, the (CB) relay·wu,l not operate., . , 
: ~on a trouble condition the ground remains on the "DP" . · . 
! lead tully operating the (OB) relay. ,. . .(OB.)" relay . , 
! operated'.closes ground to the "'L" lead 'j·to .light an. alarm' 
i lamp shown in tlH~ line ·finder .o1rcu1t..l. and ·lights the>., ; , · 
1· supervisory and oom.m.on pilot lamps (OB') . ss. 2 and .3.;.' .. · 
I It also; operates relay (A)' which g~vesi an audible alarm : 

.. . , ~~and gives _a "class An alarm to. oentr,.J(--··ottioe. 
,. I . . . . . 

L 1¥IRE.AND·CBAIN CIRCUIT .ALARMS (G) 
• > ( 

' .,~ ' . . ' 
•. ~ . .' . 
1.·'.•, . ,·' J .. . ' 

The purpose .. o:t this alarm is to give a sJrgnal it· tQ,e., 
li~e tinder s~art'wife should .be,oome permanently Kr·c)l_Uld.e4 
or the chain o 1rou1 t · should haTe a ·.tr-ouble ground or 
battery or become. c;srosaed. In 'eithe!l oas~ ltad. •sen : · 
ls grout\ded thrU ale.:.nT1 lamps ohown OR >the \line <finder . 
oircuit and operates relay (G),· 111• fl, . Relay (G) . 
. operated· 'lights su rvisory and 1lcrtr.. lamps· (L.F .aw·,) 
ill· Figs:• 2 and 3 . operates r a1··. (4.)t to brin,g. 11'1' a, 
•class A":,_ alarm a:tf ootJ,tral ottio'e anfl .. :t:~• ·audible> alua 

the ,. as previouslJ ,~eeoribed.i: , , 
~ ; • < • c • '• ". 'h~\ r i ; 

. ~--- : 



FIGTJBI . f . ·t, · ... · 
Each r$lq. c~ 1aWt bar. £la'~:'.in'··~soc~trd .l:timp (RR•FA): 
to loca.tt(. · lo'fll tuse~ t !he (RA)'···~e . 1 l•. 1a '·. 
ool1'l'mon. to all relay rack· bus bars • ·<When 5: tuse blows . 
:relay ( ) rates t 1. t superviso;ry an~ 1lot ', ·-'~' 
lamps (JtR-.F , Figs •. · .. ! and. . and. :.C)pera t:lag re (.A),·.·~ . 
:r • l" to g1ve a, "class. A" alarm to central office and · 
e.n ·au b+e ·signal to the :PBX.. .Relef:·•( .. is protected .. 

. by . a prote etor tll'se in . order to ve· an alarm. ·in /case ot 
· '&:''(~rouble condition on relay .tRA o:s: a short-c.ir.eu1ted. 

lamp .• ·around ·trom th:e protecto:r.operates the: (A) ·rela7 
as abo:ve~ · · · · · · 

:::;,;>"., 

·aWJcTcJmo.AJID :rtrsJ A:Umi (JIGimEs e AND 17) 
" . ' . ~ . ; .. , 

~ .,,~ 

Each~ position 1n·"the 701-A.man.uai·;switchbciard equ1ppe 

:'!i~s~at;:~:n:. er/r:~! :!:S:o;~f!; f~!ft~~r:f;;· · · 
and 11 ts the (SWBD) lamp Fig. 2, and operates rel . 

l , 8• 1. Belay ( , operated operates relay · ( ~ • \ 
;j Whioh 11Ves .. e "class A" alarnt to central of'tice and an-.~ 

' ~ audi'ble., alarm ia the PBX, ~.a, .. ~~scribed in par 5 • ~:: 
· ·· : It the l·et .lamps per Fig. 3· are e·q ed the. ·re 

; 1n·operating also 11 s···lamp: {SV~Bl.l) g. 3.· "It F1g .... " 
. 17 is· prQv:ided, tbe SWBD) lamp oni the' :Misc. _Rele.y Rack · 
· 11ghtStt . r . • · · 

~ · ·a. groti.nd tuse at '.the switchboard b'lows, ground i.sr 
. supplied directly trom the ala,rm bus bar. to light laD1P 

(S'WBD). fig. 2t and operates re;lay (MA.) which- ·operates 
the alarm· a$.J:~etore. , · . i ·: . . . . . ·' · · 

~ ~,.,., _ ....... r-.,..,.__ . ... 

When> the P.Bx · ~s Goo~B, 
and (SWBD) ltpttps _Figs. 

. ,PO,BB. · CIRCUIT. AtABl\lt 

B" 'or·· ."ABS" Lead 

rela:y:r'(MAJ. ~ria;,, 
tted,· .. · · .. 

The .. •aa* -.~r "ABS" lead ' lies\ bai;.t · ... 
charge. ant\, d:tschar :c:tro ... tq; the . . ,. · ... ( P.) · ~nd 
relays, the, (A2) .b.. l ~d fPWR-BD) ltunp so<tl)at any · 
blown tuse, ~n th~' rel:•r ra."ck will ;no afte·ot/ the common.· 
alams• :.,Thia :lead ts: fused at the; war· distributing 
Panel •. · · .. '"' ·' · · .. · ~ · · · 

\. 

·• 



--~--;,.,.........;..,;l.....:.;....,."'"""*.,.· ' ·i '' .. •'·, '; . ·,, '~-··+":~\--....... .;;,...;.._,,..,_,;,:r:,;;,.,..;.,.,._lf-~·~·-"+;·-·>t·~-',"·#1 
:rts. ··:li~~ihe.--<·~~---· -:r-;-iai~~;oi~rat&4- ci-----·-;··~-the ___ "\vcT" 

··"'1. ·. •WO!t~ ·leads t;o ve. a: ·"olf,\se 'A" ela ·to. central oftl 
'':• .. ·f l::·· and ()p~r.;tes the.'. ) J:'f)lay .... The· (P} rela7 o era ted 

.! · .• ::,·';;7 or"'.; , '11~ts·. tlie<···(P'Wll•BD .-lops .F;lgs. 2\ and· 3 an4 PV~t~DJ 
·! ' .. ,,·.. ..~~.}_.:rtg. l ·and operates~t~e-·( .relay· .. which operate·s ·~e 

·,. '/' ;;:: . \i. , :, :t audible .. e.la:rms as . p~evrtouJ:Jly 4e ~ ~ribed • ·The. purpose _ in 

· •.·1-- · r_··.·._.· ~~ .. -'··:1_,_· .• _-
1

.,_ -_:!_· os1_.-· n __ ·---· .. g····-···_· _t __ h.···.;· · c_ e_ n_ t_ ·; ra_-----._ 1_-_·-•· __ .·· ... ·o_ rrte_:. e __ ._ a1_ a_ rm ____ · _ le.ads_ r_. rom_ ~_e __ -__ la_.-_Y_. <_PAl . 
. ··';: t < as well as ·:·relay. ,(A)· ·_···so that ln the event that the · 

·_;}· __ ·:<':.,1_•.·.~_---.·.-· ... -···_·_ .. • __ b .. _· __ -_l_oWnpowe:r.clr~1t_ ~se.ls the t:use 1_n the ."BB" lead0 .· 1 · 
.. >· .<·~.,. lthat an alarm"w1ll be sent in ··to the oentral ottice.· .In l 

. ~- in: the, PBX, but -.rhe~·lfig •. ·lB.'i~·-prov~ .. ded the· (Pvvlt-BD) I• ; ··.1l·1;·b..1S·-··· ... e_ aae .•. o. t .. -. cou. rs~ •. no_· ..• e,ud1. ble al.~IDs. can be. o:Perated ' 

. l~p will, light. · :. · · \ 
,. . ' \ . . •· ' .· ' ' ' . ' (' ' " .· .· . . ' .... · ... ·. .· ' .· ' ·. ! 

, Jwne·u the_;llQ•A·power· plant/is used·,.· ground 1.s connected ~·j, 

I' to the F· or··. DF lee,_a_s. 1;1 case ot trouble in th~ power olr-_. 1 

cu,tt., . thus operating~ the .(P) re;L,ay, which con:trols alar.m. 1 

.. ··.· 1f~dgnals _as described< aline.~. .· . · · . ' 

:,.;'~· 14-.3( r B1ns1ntl Voltage 1\larm. 
~ .. .. ' ~ ~ 

.. '! 

Fa.il'UJ\e .•·in tho rlnging supply. will be indicated by bai.te 
on le&:4. "~u fro~n the power ringing -circuit which oper- ~ f 

a s the (PA) rE,lay, :1n turn oper._t1Qg the (P} relay and I 

;(PW'Jl•BD) lan1ps l!~iga.· ~1, 2 and 3 and relay (A). ~s in J?ar. I 
·l-4 •. 2 to give a t'olnss A" altlrnl and· common visual e.nd EU;td!llle 
a~anu, .... ~ 1 

·;·;·:\ADi.Pere ~our Jleter Alarm· or C1rou1t ·Breaker .Alarm I 
' . . :;J; .· .. <'. \ ' '~ . . ' . . ·. . .· j~. 

·1:~~~~11~. the auapere. bour nUJter 1n the. power ringing o1rcu1t .J 
, .,,.,:. ~oates ·a .certain current oonswnpt1on, or .the circuit 1 

· rb~e&ker operates, ·gt1;ound is closed to the "A1DJ(" or "CBn: J i ·· . · 
( 

.. l 
~ , :._ .. A 

··~~·l. «larm: to· central otf'ioe ·and to operate the extension · ' 1 / ~ 
. ' bell, · 'fh~ e:Ctendant, upon tin ding th' (AHM) or ( CBKR) , f ,.,/ ~1 

-.".llE. ::a~ .... :~.~;:~.:.; s.;: ... :.(~.·. :.· .. ~.:::. i.!;:hr !i:·i·.-~.-. ~-~:r~. ~! ... ~ ... --. :::s,r · .. · /( .\ 
./~:.th• (AM:), r.elaf. 1s rele.ase4. A ciroui t is then clos~d / l l 

':·~~ .. ·;. jthrq the (ARM) or (CB~) Jter .to reoperate the ··(A2) . bell, L/. j, 

.··_.· .. ·~.~~ .. ~·.····. tl·:t:·.;.: .... ·p .. !tt·;·. :a..;1.•.~!·
11·•.·. :_·-~t .. ·1:-~",•.'.= ... ;~n~~ .. ~l .•. ·_s·r· ~t:Kt!:19:!s /r. ll ... 

~~~'.;·::,:··',,:~;)_:";·. ·
1
a_ . ores:.~;the ;'Ali~ · Ol? _.· . , Jca·r to normal. , . · ,/ 1 

... X'}>··. t .. n the·.atte.·ndant. of.e·r .. -. / i . .f 
.... the, (ARM) ;Or (CBK.R ~.Jil't.. J. 

l !· 
I ,,/ 

/ .. I 
,, .... ,..-~*~-··:·· :··".''''115~~~!!# ". ······· .... , ...... ,.,. .. .......... ~ ........ -,.,""' ........ _ ..... ~_, ....... t~ ....... ·;· 
,,·•·· r:·:~~,.- .· 



Wlien, a groUnd is· applied to· l·ead ~PUA.,.,. r·ela PK.) ·ope~~-­
ate.:r .and locks to lead "PKtJ~ •. . Rela:tt. (PK) li.ghts ttie · · · 
(PKU) · .. lamps .and operate.~ relay ) • Belay ·. slves ~a ... · 
"class A" alarm at the centr·al · f'iee and op~re.tes. the.· 
(.Al) ·and (A2) bells as described. in. Par. 5., ... 

~ . . 

I ': 

Whet:$· battery is connected ~oi' lead. ''MT" f ~t 
t?Onneoted to lead n " tbroJugh. contacts o~· relay (RT) 
which .:.opera;:tes\relay (PA . causing alarms as desor.ib 
in .f~r·.,. 14.2 • When,. s:ro . is applied ·to lead,, "14TE~ 11 • • · 

;r:el. . (RT) operates, ope~Jing lead "PG"fJground . ·le.e.~ . 
s,· .· aQd loc .. through its own contacts to ground ·UJ;laer. · 

·· (J'ontr:ol ot lead "1\m." •. The ground on lead 5 keeps· 1th~··'.:. 
l?vat~~BD') lamps lighted. · · ~:.;. ··· · · 

BAT~Y FUSE ALARl\it ... ( 13) ,. ~,;: . . . . 

. . . {,When. a'\·f .. e. in the 6 Tpl.,t po.sitive battery 
. . l ;opere:t,es.,. relay_ (LV) operates 1 l 

·.- ~~1 1~ seii.os· with th.-· .(BA}\_relay~. (RA} relay: ,operates 
. · ~ f ~d 11 s the (RR•FA) .. ~emps and al~e operates •the (A) 

.l· r_. elay. · w_ hi. o_ h s1v_ es •... ~ola. •_ .. · .s A" _!'alarm __ .•... end. . opera;tes e 
t··~·(Al) q11nd (A2J.~ ... bellar· · de.so~ibed in, par. 5t. / 

POWEll' SUPPLY ALAJlM. (l!'~G. l4r ... 



... ~-. ~ '· ~.··. ~, ....... ,.. .... .!: .... >i. ·-~~-""i"""··~~::. ,...,.:., .. , .. ~ .. ~~ .......• :~·it~,,.-.,.-.,~,.., ..... >·:.:·· 

,, RINGING FUSE, AI~R~: (;triOS •. · ... 16 j~ \~tl) .:~: .. 'v ·,·~.; ::::~ 
''c •I ~ •!I 

a.:· .. tlise ··in .the machine i gi :$ · ~·: op 
(MR.• ·· .. ·.· .. J··}~·.:ope .. ra···.t .. e.s.·.· {.· p ..•. e. r·. at·i·.·n 11· .. ·~. e .. ·• ·.·· ·.·· ). ····.·r ..•. •.·.l .. a .. · .. · .. '$• : l.ight" the · · J lamp:· 1n>.,,se a ~witb. · 

which ope;r;ates ~t .. i~;t -t;.~rn '1·1sht1ng the 
1v1pg alaJ1AS a.a· 4oiQr)Lbe4 1 par· •.. l~. 

* h ::_,,; "• .:· -,,, '.,.:.r- ·, . ~ :i' ·\.... . .. 

'''·!>' ~--~"'il- ,,_'. ----~~. ·;_ 

.· 

~ • l 


