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PREFACE 

This provisional training material covers the Panel System, Battery Cut.;Off type. - without Zone Registration 

This ma'nual contains a series of typical circuit diagrams. These are drawn in the simplified style which is used in teaching the complex 

'Common Control' switching systems now in current use. This method makes use of sequence charts and operational sketches. This volume c9ntains a chart and 

sketch for each of the typical circuits. 

Since the drawings are .intended to be used in the study of the Panel System, Battery Cut-Off typo, without zone registration, and do not 

necessarily conform to any particular office, it may be necessary to consider the regular Schematic Drawings (SD's) and Circuit Descriptions (CD's) when preparing 

learners to work in a specific office. 

(_ 
Students should be . cautioned that · the particular circuits contained in this manual ore intended to be used as training aids1 and are 110, 

necessarily applicable for maintenance. 

C·~b, 

' 

. I 
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:t 
\I) 

~ 

... 
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TL. .,..,. 
TT '~ 
,.,;!iJj P-1000 P-/()00 

i2 
HDI 

s 

4~✓ CLA ur 
<""",-,, .. 

{ 

~ 
.3& 

,.a 

-4 

ILi 
z· 

I 
ti) 

t 
.... 

,, 
(~. - 3 

4 

3 

TT 

2 

ii 

a . 4 
ii 

2 

ii 

T2 

13/14 1s/1eo 

STRAPPltJGr 

G 

A 

C 

e)H.S. 

SEQUENC .. E CHART ,.. . 
2.5 

FINALTl!N6 

L 

OG-

TT (.1~ Te:NS 1-IAVe-
8E-EN D\AL~O J 

m:I) 14 

SiP 

_cout..JT 

5TP 

t 1COUNT'ER 

-- --

F=I NAL. T&NS. ANO \J NI TS ,A S" 
S&-1..&:G'Y"roN 
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r-·--------
1 
' \o y 

ar 

7/17 Z-r 
' A 2 ~ - ■..,.;------__. Gl:!·b 

r--.......;;:+---~~:,__---lll 

BO FO.o 

wUI 
Of~ 

~T 
CR·.+ 

I lF $t,{t. r"tl" 1' 0 

P.-i:.Cfi1~1e P;~i lo1<rlr' 
Po~, r1 

~-------""11'1_1.& 

L 
46-../ 

_r--C@-, .:::.t. --., c:~17 .. == 
-4ev I Az. _ _ _ _ 

I . I ____ J 

. . PLANT SCHOOL 
FOR TRAINING /PURPOSES ONL 

,:J;, 
F03 

IN ?ob l~ r=o~ w,t...~ 

\ . .:, 

OPE.I:&' . ....tHS.N Fol ~e1..l!.;r:,,.!E:,l!s, 

f02 , 

IOIJO 

0 
I 

245 

.51-H ee-r I OF 2 FO~ 

Cl) .c ?..l!'tZ ·•>I 

&JPP oPe.e ~~' 11~ 8,, ., 
c.,~cu,,- ; 

i 

7117 

It" 1:Tf O•cj,;, 
OfAt 

n~JCO~ l t-J.G 

. Job "i,s·~ 
' ' \~➔, 

\i'I~ · .. 
J;~i~.--.. '. . 

I t.J 
I I 

I I 

I ,-" fCJ-1 : I 
I L1111tc. 
I Ar-41> I 
D1.sr,q~ 
I Or-t:IJI/S 

1as-a2.1I 
f I 
I I 
I I 

1/a 

10 

I ! ~ -.~~------------------~ 
I I 

'----' I 
I ---

4 V 

j 

2. 

5 

N, 
1-
111 • I 
vl 

~ 

) 

) 
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.I 

~ 
Ill 
:r 

\I) 

,.Q 

F 

INCOMlfJ6 

________ __.; 

2. 

r---aJ-:i.. 
~-+--+----------- 2/8 4&✓ 

(.;, 

I 
I 
I e =:. J - ....,_-.--------'..i.,_-fiUl 

8 l(o 
-

!) 

.J ,___...,.. 

{ !40 ~t 

~?,' .. - ~ 
~.·•.l1"{,"I.- ... --r--~ •., A I 2/8 46v 

• I 
I 
I 

I 1z 
D 

L-~~· .·•·.·----. . -'· ····~ •· 

t-1 

FINAL 
TK. 

2 

s 

-- --

1 1/2. la ~1/~ -- --
T 

l.,o..k5 
{1"1'() 

-~~laV..1,. 
- ~/1..(. 

,_, _--. - ___ -------_---,,,J'!!J¾ 

·H 

7/8'/4 -
__ ___. 

7✓~ -------®--]__ 
- - 2.1s -4av' 

----..,,,jc 

SEQUENCE CHART 

C 

llal'7 
s 

--

t. 0 le'S.l...A✓ 15 61..0......I lc5\...E.AllbE. T'O G-1-./i!, itME 
P.01:2. se.i-..10e.F1E. lci:s1-A..v= To o"e.~AT& 
&e.Fo~a. 1r OP&.~& i=ut,,;ic. c.1s-tc.u1T. 

'Z. aJ P06. e ltJG . ..,.; ... H.~✓e. RE:.v'EU.i!eEi.c BA.TT 
A,-.,lC C.lc:0, v,,/tL.I... O?aRA,E- OF A~CI 5T P lt-J .S.li!.li21eS. 

5,l"-l ?06, e, FINA.I.... we. 14.-...../4:: ~iz:o o.,J le' AJ,,Jo T 
TO INC, WK\Cr-1. """lL..L.. OPE.RA"TE. · I... At.JO 'T 
R.el-.A.'(",& 11'1 lt..\C. 

,4. ,... re's. ._.,o........., Wll-1.... L.Ocr<' uP IN Pc,,E,. 8 ANO e 
TO N'\,A,.Ke.. 5Ul<f!. 'THI=. $.....,,ITG t4 ...-\0../1!1::t \i..J CA-S.1£ 
T14e:. L.... ~EL-eAS&.~. 

s.o ~TA-(s o.-e:Q.ATirc ,~ Pos.8.it:>,Pos.!'J,C')lp, ,w.c... 
-.1,-J't',1,. (.:i')r:!fl~ P•~.t 

/1!1 

SHEET Z0F 

0 eo 

ll"Ol 

Fo2 
FC3 

•.o. Z/2.0f· 01 l rlt.JAI. Cc:r, 
~.o.z.111 -011 INc:.. Cc:..,. 
.:, .:, . Z.1 /.~ ·OJ 1 .Su $ . .S.0111.. <:GT• 

PLANT SgjOOL 
FOR TRAINING PllRPOSES ONLY 
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C,f1t'1'1'.J bti!; pi!f!~ ~Y"'f 
{' .~1 fl,,., ,. J.."I 

.SEt--t.OER '"R. 2. TO 1 -----,,---- - -
.SE.HDE.R. 

'-f'\ 
Af•~, 1l\t i,Jf<,l'l';,;,, . • 

c 1 ,d1,,.. .. ,, .• ~· cc~l"~ 
i) lf',,'C.iJH<"""" ' 

Af'$<1t ~\1 
lln)'-/WC-,/1. 
( -o p,,,,r i-r-' 
,(J(';f. ;,t 

SC 

L\NK 

~"O 
~ ";F 

;,, sJ ll-!iN i.-1 i->K 
A_,,,U..", ~ 

'PoS-'> 
I 4 
I 4 

-~----l~_~I_N~K-~_,_o_:o_~_;s __ 
" S ~' ' b ffi~i f1>S '-· 

OfDi 'lt!iil~r• T 
.J:. .,,• 

-=- 1 
l:> \ST Q.. \ c:::.-r 

P~-+-----...... 

30.S 

~------- -- ___ __. ______ ---------------,--- -. - -- -----------
-!S>E..NDE.r-2 TIME ~\\-J. R.1 To l 

TMI 

C11-------c 
_,Li• ... , 218 
: ~--~ 

( 
.S-CZ& 48v 

4-e>v' 

SE-N-OE-R... 

1-10 
2.- 1. l 
3-12. 
4-l3 

I s-,4-
I G-l.S 

e-1-r 
9-\B 

AW,<::». C.AL-L . """"u~·, ..s-=::> R... 
A.\VTCS. ~D~ 
PA~.S BY 

C::..UT -rH R.U 
R.E..T\JR"-1· F~·OM L...C.....S.T 
-20 .S.c>R._. ,-rs::, f.i?.M c::::, R.; 
PA. -:S..S. 8 V. 
\-\U,.._.., D,~, C>~ OUT 
0~ .SE:R.., 
~\.V..,...G. t::,,e:,-,-: 
~\.VTC:> · ,A...\...\.- o.T'l-'\ 'e:,""-\~ 

SEQUENCE CHART 

\..~~105'~10. 
aA-rY.o...s .sc. .... .... . . 

Sil.3 ·- $f:l>t't 

e,,,.;Jt ",.... -rA. 
1t>l-G 

m: 
NQ"'l" E, \ 

~0,-E'Z 

THs· 

'TMt 

-~ 
T~l 

1,..'i 

~t) 
SR 

(SR. 

Im' 1i, 

C'< 

NC>TE:.~'. 

-S ~ f".-;LS !'-" i( ~iii,( 
V'lt""' G·!i.l(i 1;:, ~VG(.; 

I/: (,::;;k7 f,..;J..s 

Rl.. 
~ ... -, 
t>G
~e>g 

~C::.O COUWTEtlS 

HL-H
TL-T
lJ L·U-

1• A'-'- L'=..A-..DS OPE..N ,-~ SD~. ,,'\h·-\E."-1 
\....\ )....IK. \-E.A.VE:..S Po,s. s. . . 

Z... L...A.ST ..:SCH..JR.C:E:, OF- C>F"F" NOR, G.R.D. 
RE..MOVE..D. 

~--------·- - ------------ --
I '•, 

Aev 

5 

PS' 
T 

5.0. Z07.t?,4'01 I L.1,-..~.TC1P.~TAA.r 4,.L.INIC. 
· s.o.i.1077.011 I..INf! ,~fNO ~o,.,., ~-r:-. 
$,0,2ll4'~01f•01l.-0/[3 5"1& ,Sd-., ~T. 

BA~r&tm;r-m . os-32:e ~------------------------...L_. ___________ ..;__~~--~+------~[.!!~9!!:QE,, ~2:~t..!iL.1/ downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



c·-

!M£ASU/2£.S TIME TO DIAL FIRST D1'5/T. 30/~0SEC. Po.S. Z/3 POS. 4 P£RM. SIGIV'AL. 
Z.M£A5llRES TIME TO OIAL l/AflT.S 0/G/T, ..30/<GO ..:5£C. POS. ~PoS. 7 PARTIAL DIAL S/GIVAL. 
3.MEAS(IRE.5 TIM£ ro PIAL .STAr1ot'.ISP/Glr. 4 SEC. po.s. B/1/. 

SEQUENCE CHARTS 

4. /"'1EA:SUk?E.S TIME 'TD COMPLETE CAI..!_. pos. 12/14 PA.SS BY Pos. /.S,/17 AWTG. RELEASE.POS./8 
STVCK SEA!OE.e. Ft./LL MECH. CALL 3a/60 SEC PC././ T.JII. OrFICE CALLS <:o0/90 SEC. · 

I .5£"C 
.5£L 

I 

TMI 

3 

/( 

SR 
'xz 

IT 

~)4%, 4 3 4 ,__....,_ __ ~~ 
UL 

TMI 
t,'2.5 

2)<.,,0 ,----~ 
,,;:;;;... __ T_11 ZIB 48~ 

, .~, 
"-

NOTES'. 0·1 
w-,o LO<.i<S SEC. 

. -~ 
1. TM5 ll-SLA Y OP£RAT£5 
TO OFF NORMAL t;ROUNO. o-'JSfe. 

'2..Cl IS OP£RAT£00NPCI 
CALLS. rwoNCALL5 
THR.01./C,H rwo Wt/2£ OF-
FICE S£L. CI 012 TW oP
El:lATE ON ..5TATIOAI l)E:- Z7J!C. 
LAY A✓B,¢0. 

~.CL -.3 oPEl2AT£.5 ON f?S. 
OP£RA10R 1 AA/0 THREE 
01c;1r coo£ L 11<£ 2.111 

411 ETC. 

I .z.. 
MS 

/'d},f;,;p&,J 
£.",LL;; 

12/,s 
f'fl--5>-/;;"'/ 

fxcq,r ,o l)(;--

TM.S No,EI © 
THI •i-.-

® 

TH I 
I 

TM: 
I 

THI l 
I 

IR/ I": 

,;~i"'.J:' 

Tlfl 

ZJSfC 

,,. 3.S[(t--+-~ 

.,,,, I 

PARrJAL : 1n1 
!,O - :.H'Pt 
$~ ~ 0/AL I 

'/.AHPtJ/l I 
S.S.LAMP I 

NEW -· P''¾;,-,,r ➔ 
e,..;L)I 

r,.,, Jlc, Yl----1 

3 i--+---1 
,SQc;, 

______ __J 

fJ€/! J.,..-r,~ Ail:;,,.. ;A1&\ 

IR11's 
TM 
iMI 
_mz:]-'u 

TH 

TM 
T/ttfl 
mzi,s 

© 

TM/ 

.,,,,, 

S.o.ZHIJ3•0il•01Z·O/$ Sus~. Sc,~. Cc:.T". 
1HI PLANT SCHOOL 

, FOR TRAINING PURPOSES ONLY 
i . IL so 

SE-NOE~ 'TIM~ ME:AS.UUS: sw,rc::H 

27 
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c· -

( 

I ""' 7 CL2. 
~ w(:, 

4'1t--CLA 

s 

... t ~---- . 

-•-- A I 
~T-

" I ------ ___ ., ,.._ ___ __ 
31 

. 

6 ®' 4 3 ® fAr.ki ..,;G,- Fttl.S(l-y 
o...i Off< .,.,,., c,,1rJls C/JrN t'l«VP'i'" 
DAAfP;...,i;. oF r/3 i,-J T~v.,;k c.k:r 
C~K'i-l $-· J:? 1'.'J\. l""' So/14 ll D, ~re l e;t"J 

5 orir ,(l)• :>,10"1 7 

~o fillO'"" f'l'fJll"f<r co;l ; .. f~S lb 

UI-' 3T · AV 
ZT ~) . .. e3X4 

. ~ - ... 218 --- --~- ·--~ 
---- --- - A,z. 48V 

£ tl>/,,1/PMEIVr 

81rrr '+ ~~D 
fQ.of,'\ <)fR pLv.;,. OfR. 

I"-' !'l !!i,f 

I 

I t I 
co 1.. 

..s 
/00 

TO 06T: 
7.Sr. A.VO 
MBJK, 

PJ.o& 

()Pl<,$. 
~·C.e,fl.O 

0 • --, 
.... • , I 

I : 1' 

' I I I I 

'3f'll.~ (co) 4-
Sn-Jt>S tN tJJ 

1 I I 
I I 
I I I 

: I~ 
I I 

.J. .L 
4BY4BcJ 

St:QUE:NCE.. CHAH I 

.57 

AZ .. ~ PS 

Al os .3ZO 

f,e:z l~OS .JZOf'. 5 
' $ 

·OB
L---:~ RL 

I 
I 
I 

RLI 

..J.,, DIS1" + 
,,__ ___ ..;.J)f,.. SELeC1ION.$ 05 301 l'l * (D; mi; 

TC, 0$ 308,,,1." 

1(;/ (L) ;.1 17.t.J,.JI< 
f11,, t. 5 1"' C>f,fJ . 

. JC2. M r'lh·~ 

OP 

r.r.:-,'7 
~5 

1.e~ i '! 05 325 
I' .., 

so 
5,::,1 

r:::-tZ/lf- I 
1£-1.o * -rALK SEL.C'oVNTERS 

l . ~.,-r 

ao l ro 

CLS 

CLA 

c .. rs 
c,,,,.,-

q, 5,,0 
Olf•-1 

fl.lSS•H" 

ID: *.LIZ/ 
·/.(rRK) 

.-------1 0Vli'"1< e,;;./F>.C-·· 
$,.,,is t.,., .. p 

TB m~IC) 

$,D :::1s.11"l 3 So ;I.ion 

f,,,··$... J 'f P,.I{ I 'f 
. S.o, 2.1~~ -Cl! :;. S. 0. Tlll:uNt<-. Cc.r. 
$.0.ZfO??•OI/ l-tN~ ,Ftl'IIO ~ 01ST Cei. 

. 5 .D. z 11'1>,a\.011 -o, 2.-01 a uss. s ~. C:.CT". 
f.11 :PLANT SCHOOL 

FOR TRAINING PURPOSES ON Y ,o 
,., /t"fACN/AJE DIAL.. Ze:RO CALL t/1 

.tJ2.MF 
AVP.21/V'~ 

BAttfk/&f-~F OS-328 
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( 

f!,f11"f' 

' ·.· 

~~ °'~ J _,,., (j,'i/ 

,=,jj ,, <i,1 
(al" 
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SUBS 

r./';0 

-•TT ~I 
wA ~ 

_L,-, --•• S R 

48V 

' -,-\ .. 1 ~"~~ ·7'!lt 

I 1-11 

-,~7 
SR. MS L 

( 

_[ AV 

11J f!fiJ!~L. ----•. 
(:;t;"l'li>~ 

48V 

(/ 

STUCK SENDER 

PS ST 

SOR TRI' 

J ?. ~ 

3 2 

'2. "'~ -r~; .. L 

J_ 
>f DEC 

I 2 

LRI 

TR SOR. 

2 

OPR. TALKS TO SUBS 

NORMAL 
RELEASE 

ST 

PS 

2 

§ls 
F CAM ,~: 

-

08 .. $~ f,5'1 
edf,r,.. 

<!-D 2-i I 'i 3 
f. f./7 
~ 'f i 

TALK JACK 
MSA Sl 
MSJHOLDS L RELAY X) 

----,, 
PRIME JACKj 
~---·-J 

/. 
( 
I 
I 
I 
I 
I 
I 
I 

AVI I 

D 
t.f 

E:)7 
0 

L 
[)B 

L D 

Elg 
0 

L ~C 

"'D - :l.11'1''!. I", 4 ·'L 

qs. 3' 

i, ,.; ;;,,s-r 
.. ·~ c ~"""'llll"""'·i-s IJH :;:i l 

Cflif;,.;"- .;,wdl, ,,; 

(c.-") ~,;iV-f 

--4 
~10 

0 ,f:. ,. 

-

&l6€:.. 
f,w;;. itii.l• 

I SC 
I L[)12 I 

~ 
I:) 

D E)l7 - g - ------ -

i C-A.f.) -fis,I.. r.'~,.. ~ 
j ,-,., C$ u.) 

..i- t;-r (Sli~) /.,IEJ,1) c,fp-1'!<0 {1,fi + A-U c,,,.,~ filif/.~vs 

t J\;. - I (;jilt ) - 5•foNj,·;:c~ ~;; R1..,.;,.bv!l'O 

Si' (1a,n.) 

SF .. ;5c - tiS-t1r-: -~ 
f,S 

s.o.,11'~3-011-0,,-0,.s 5vss.SOR.Cc-r: 
PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 
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( 

( 

C>IAL ZERO 

~ i>-1 ... 1.v1;1 
t\.1,. ~,~ 

I 

SI!. 

512.I 

SEQUENCE CHART 

AVPS3 

l 1Z'2 I~ 
AV/ 

1122. It' NO"TEI 

OP OS·328'P 

Ft 
PIS(. 

..SGA/.0..---~_/2 __ _.....;;z+I '--1..~~·rul .,LIIV K 

£ u~50V 1'--;;1 :.__ $Cf (" 

------
@ I ___ l 

'2 3 
L 

·----
e>1sr121cr 

Ci $1 J; L F M&.>Sf 13of'-. BIZ' Wt'l/tMAL. 

fbG'f'olt€ £.fl-I (µ,IJ 4f"'1\Hlf 

rGILI.. M£CHANICAL 

SENDE/2 
Lfi?./ 

3 4 

----------
01s-r,e1c, 

-- --.:-- ___. ~I.:!-
--- ,. I 

I 

r' 
,__ ___ x 

_.,...~ l~l21s 
I . _____. ,_ . · . .J.. ••• ~ 

9//li b::J 4t1V 

--- '9 

NOTES: 

SEQUENCE CHART 
/VOTE 1 

ED;'(,, im.$"--/ s 

L 0;,-'.!, 

LI OS•.302. 
SR. 
SJZ/ 

..,-,..,_ I 

... ,.p 
L,<!. c:,.313 

1.e, ,,s 
s 

l..e'~ 19//0 - lfµ2 • ,3~-- • JS/J(o 

:s 

I.VC. C,JZ. F/NAL rELL..-rALE 
WITH ·1.R OPJZ. 

SO£. APV. SAHi: As. IIVC. 0/2 
/:I/VAL T.r. A/Or£~ CS 350 i",415 

AV/ 

FOi 

1-e21's 
s 

FO 

fli<. ;;; Of /1. ,,·r 
~r~•.$ -r,-kE 

t,,/q 

EJ; 

SC: 0$•3oZ 

'- /bJ ::,.? 

m::i;/IZ 
OS•.30!?> 

m::i; 
01ST. REL. 
05-~131~ 

J. so.e. COMPLETE.S WHATEVER 
IS LEFT Or OFF/CE TE'S~OFF. 
GP. AA.IP TJ2K. TE.ST. 

LK.AOYt;, 
IZEL SJ:12. 
OS 814 31 
o5 ·3"'1 --:.1 

e. /A/C. OR F/NAL TO TELL. -rALE 
BECAVS£ L.2 OPENS COUNT= 
/Ale- RLY, CJRCVIT. 

S.D. Z 107i-OI\ l-1N~ 1 F°• ND. 8.D 1ST. Cc.i. 
s.o. z11es-011-orz.-01!> Suss.sos::<. CC.T. 

· PLANT SCHOOL 
FOR TRAINING PURPOSES ONLY 

L.A,a ~L..&A.$1: 4q 
F-UL.L. "'1&CH. B....OP~.CAt..._!, 

PANELSYSTEMc .. o<·s· .. ••· -330.·. BATTERY CUT-oFF . .. . ... 
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F PLANT SCHOOL 
OR TRAINING PURPOSES ONLY 

P~I !MF>UL5E:5 

-----

0lST. 

~ I 

Rl.l 

. ~ '' - ' - "'-'\ 

Cl 4 5 
TGZ 

-------~F~R~~-~~ 
I I ·z. 

AV 

CR.42.T 

'--:2F11-11+,,---22~8:.........i.38 

5':>~/8~ ~Jt&~!t, 
..--.....J-.J?J'4h2~ 

K3 

16 OT 

CI TGZ FP 18 

481/ 
!::l.'i.ht Po:, 
89-M-er'-i 

or 

31/z. 
I I 1/1../ I 7.1/7. - i £-//z/ I t//z. .. 

19/2. /Zo 1/i, , . ·-+"' 7 ' I,,. -... J 

(g)-1:._ 

4T 

t 
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NOTE-5 

I. #2. i!L:t-3 Spr I r"1q~ mok.e 1/4 befor-c ~ aF-+~r ~os I nd,caf-ed. 
2. #'3 Spr-1n9 make.S 1/2 be-for-e &,a{+er iO::i.s. ind,c.a+ed. 1. 

3. $1.z .5pr-•"'1 (V')al'-e~ 1/iaf·h:r- Po~. 1,..,0,ca+ed.. 
4 Ff08.F=PI releases l'Yhen ~~ Je::N'e..s Ftc,~.10 on 2'1.0 r-ev . 
..5. SPoper-a+e~ fr-om C1 r-el"-4-(· 

~ LR.8. L..i-?1 opero+e.s alc:,q~•oneol Ca.II~. 

( 7 + a.+ $e,.,t ove.r- r, p, - 6:.- s<: ri+ O'ller- r, n9. 
8. Q) Fl..lr-1"11.SheS _z,.,d ,,oeno::::1Q,:::w,-,-,,she.s - 2 ,..,a ~rh,,per-,od. BZ SI 

© Fur i")l~he.S- ,4Th perrod91=-ur-n1$he.!:)-+- r~+per-10::Ht9 Furnish~~ a ':t:I per-rod · ... ~ ,4 

~- + Pul:!>ec5 ar-e never se,.,+ 1n bo+-h ,~a a.-:dper,ods. ~ol l J 
10 - Pul.Se.s c....-e. sen+ 1n bot-h zn_C::C a:,A.Th pe.-,ool~A_f"dle!a.s of i-eq. relal'{S• . 

- I~ $u~e,-,,.,.., f'O~e.d , ,., c.,l"">d&,-4--t-i-, pe..-,od b 1 "'--~· n?.laL(S.. 'M\.-'-::"Y ♦, z. 1 'Z. 

~ 3 

cl 
PULSE Cl-!ART 

Pul.!>e Code O-.e1rl .p:::,r .3 d,9,+ ~rider.s 

· s+a. Thou OH,e~ Pul!>el!> 
IS'r i.-,o ~.., a,-. .. 

0 0 0 - - 3 

I z I -+- - -
w 4 z - -
R. ~ 3. + -
J 8 4 - + - .:Sil stz 
IV\ J 5 - -

.3 ~ + - -
5 7 - -

C. 7 8 + - -
'=' ::, - + -

I st C-<ct.c:= $iA . "•ff,;. 17Yz;,,~ f~J'~g~ ,,~l'l 
2"-d .. TH ~/2'~ 1'/Z/zl/: Z3/~/. 312,h/tz. 
3 r-d ,. H 43/4!~ s;-,/4,}i 6~7~ 7Yz~A 
4-1-n •' 

T. ~~ ~¼ ~~~ /0~~ 111/7,1~ I . 

Srh .. u 111:,i f,¾ •~1111o1•i ~ ,s-,v,½ 
Fmol HcavLJ+pulse 11t4/.i8Y4-(Znd~v.) 

REG. RELAY CIRCUIT 

A~ AS 

82 g4 85 

C~ C4 CS 

·:ST4 

Su os~J2.e 

r,,.io_ & ~ 
v..1/ ~ ,i,tir/2. 

Tl 

®a □. 

S.D. -Z.1193-0,1-012-01 .SENDER.. 

PLANT SCHOOL 
FOR TRAININGi, PURPOSES ONLY 

PCI IMPUl...'Se: 1/ f 
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-
Z,/Zo 

;~/J 
S4 

CLI 

V 

2. 

4 ~ 
TAN 

2/4 '.;4 
6/1E,',4 

~71/2../20/tl_ 
'ZIB 

-~ .... y 

2, I 

RL 

...... 

Z.0/2 

2. I 

F=Pi 

-
C3 

4 

CL2 

--4117 

20.2 

Zo/6 

- -2/7 -

~ 
/.::!':"\ '5 ,.:..1 .__ __ 

I 'Z. 
OFI 

1000 

-
TAN 

6 s 
-=-

"Mi";,, 
-llo- -

1:3 

- -- - -7/11 

FPI l 

FP 

2250 
4-SV 

1000 

1.. AV 
CL'Z. 

/~ 
\ -=' 

'O 2000 

_( 9b4SoCI C! TG2 + 
CLA -i7 
4,)( 3 t> --

48V 
TGZ 2 

4-0Tl & 5 
RC.O 

Z.3 54-

J. 

r---

I 
ThF'CI 

I Trurik.. 
r-,.,. ..... 

1 5hec,t 1 
I 

TI-\L 

3 

_ r~ ___ •, ri12,a 
CLA I 
~~ - --------rG -------1 

I 'Z. 
Trl5 

4T 
Cl TGZ I I 

2. I 2000 
ToPCI I 

'+-+---F-_R:. __ ,._Trwn "- I 
Cc+-. I 
51-,e.e.H 1...... _____ _ 

I 1-!old1,..,q A.\+h For TG 
- - - - -- ---- -- --• ~m--•---

PLANT SCHOOL 
FOR TRAINING PURPOSES ON 

PANEL SYSTEM OS 331 BATTERY CU ·OFF - SHt:?~r .30F 

_[ 
48\I 

'\ 

OT2 \:_.,I 

I I z. fi»00 
OTI 

48V 

OT 

NOT"f£5 

I. 

DIRECT PC I 

CLI 

CLA 

NOTE:~>< ---

P05.JI 

/:P FPI 

18¾./20 

• l.......,...__ __ 1 .... K~z.'--" 
a'2. , ... l 
!=-PI Sr=: -:-

I "'z s* '-' -! H2. 7Ht 

4- "' 
I 2. I 2. '!, '2.. 
STL TS CT2 SDI 

or Po55ISLS {sn, i)ELA'<) 
A -
8 

Oi DEL",'{ ',_ -- IMPO::,SISLE 4 STA -
' 

.) D 

I R3l 1/7 

IR317/16'/z. 

4 

RL 
4- ~ 
~ 

A 80\ !:: Ai-JO 

CL2 

OFT 

TGI 

TG2. 

Cl 

[i!ZV5 
60~ 

I 
I !..,.__ D15, &,o;:;;: SEL 

I -, 

DI ECT 

Fl\:,,S. I j 

/:.. 
\. 

P"\RTYs- I.J::Oi\JE 
J:'.\E:',':,\ E- "'.ND N0 PARr'<·C, ·· SD 

~cL,.'.\\'\J 1\1-.JD NOr"ARTYS · SC\ ~! 

8E~;;,1v AND PARl'(-5 - SOI 

i'J P. 

CL.A 
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( 

"'f\-1: @@ 
STATIONS 

w 

THOUSANDS 
2 

FT 

FR 

FT 

FR 

HUNDREDS FT 
3 

FR 

13'-' @ @ 
TENS FT 

7 
FR 

@ @) 
C s.1 Ji., 

UNITS FT 
5 

FR 

SEE NOTE 3 

\·\ 

13 1/2 15 Y2 

--·- i,. 

\.) ~ FP -·-.-•--~~-➔ ( 
17 1;2 Y2 

DISCHARGE 
........ 
◄ ... 

POSITIVE IXXXXXX:XX)I 

GROUND 

BLANK 

HEAVY NEG. ISSSS\SSSSI 
LIGHT NEG. 1,,,,sssss~ 

NOTE I. HEAVY POSITIVE ON "FT" TO ADVANCE 
P. C.:I. CONTROL . 

2. FP NORMAL AT POS.11 GRO. 17/18 1/4 
FROM T3 ON"FR'.' 

3. ALL CAMS HAVE 114 POS. OVERLAP, EXCEPT 
AT STARTING POINTS ·\AIHICH. HAVE Vt P0S 
OVERLAP. . 

---NOTE I 

...-----~--1@t-----_....~ <.-- --- NOTE 2 

s.o.z11-,3-0,1•0,z-01~ Sua~.Soi:a... ccr. 
PLANT SCHOOL 

FOR TRAINING PURPOSE!> ONLY 
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(

·sl,l• ... - . 

. if ( 

( 

( 

( 
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( 

,..-----· . ' , 

2/S t ----~• ---~ ,_..!......., ... ~---' - - ,..__ -+ .,_.:..I·'.,."~._. __________ 4-+,_3 ___ ,,.:..+-3~---~---, 
-#P 

11, -- s. --- c. 
..s'CI 

ST_,ooo 
p 

(f'. ) ,:,fi fi' ,i' 

ON :ili"'C,,t;;""" ,j.:.;i 

() O\oi', 

AZ 

AL 3T 
2,T .l 
0-__,T 
fT 

z CL 3T c;,, 

~ 
1T 

PS 3T 

css ~l'~O 

I 
I 

tl-BV. -- I 2 I 2, 
JI 
74'/ .,.. •~ I 

-1~t1, \ ,r 1::, ... 

x. 
-1_ .,.,~ ·\·il .. ·•.'i\i_ f'._ ;; 

,----:J-,,-+-2~-+----lia- ---~-+--~ ... ,,,. ur 
I :s ,,:--- .t:,!17" 

.--------z~Dlt:C~~ 

~ 

5,-
2901:J 

.--...... .$T 

'-t!"IIJ) 

DF~ 
J_ ff., ,,,, 

:ssao 

p: { D() (t.•·;1,·;;,··•,.(·.:-

o f'i ( 0~, } -:::,;: {'11wfrt 

3500 

YF (. llS) la ,.,,~,.fJ 
t}~ C P'F} C 1·!,-1\';..:,,.1,,; 

~:: l e---e 
A:, N d 

.#"~.sr. CtJA.IA/. 

C:· 

I ,c 
I 

~ C8- ._ _________ _ 
2 e>----.-

E 

.D.5 ,,~• 

I 

®-----' 
'D 

CB-

AL T 

~ 

SEQUENCE CHART 

IS• 

ca-Nor~-1 

A/Cr'✓/• T#E C:41 ,e,R.Af)"' ,Pd,S NC, ~,e,',;,"d'" 
qi./ TMF PEC'O.Dt:Fe ~~c~ /,A/ 
U.SC ~ 7"'N/ .S c:""~ c:::', TNe <::" .8 
~~Y.$ ;.p,.s.:rc::,t::'/A',cP ,;tY/7,¥ ~ 
~~~.e /,,;!/ U..Sc Ae.F <:,.,4£,e.#nF'P 
A</ A"'~ cJ ~#~,I!? c::"C,A/N'd?:'71::'~S. 

s.0.211C'!>·!;O11-ol'Z·01~ ~u~~ SoR.. Cc.T. 
s.0,2110 -011-OIZ. Dt:cot,ER ~~""'· CCT. 

PLANT SCHOOL 
FOR TRAINING PURPOSES ONLY 

SEIZING A DE:CODe R. 
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( 

( 

SUBS. SENDER CNOTE 11 DEC. CONNECTOR 

!5T ---:{_ 
Al 4T-=-

5T 
~ 

A2 T-= 

3T 
~ 

A4 ♦T-:-

~ 
'3T -= 

~ 
Bl 4T -=-

..:r_ 
82 ·4T -:-

5 ~ 
4T 7 

~ 
85 4T 7 

!T 
~ 

Cl 4T -::-

~T 3T 
"':L 

C2 4 T -::-

3T 
-i 

C4 4T-=-

5T ..,. ____ ..,.-+i 

PS 6T"'=" 

IT 

~ 
FT 2T-=-

CK2 

K3 I 

CKI 

Al 

A2. 

A4 

A5 

81 

82 

I I 
B4 

B!5 

SF OF 
Cl 

C2 

lc4 
I 

I 

C5 

PS 

Du 

I I 
DZ 

03 

KS 

SF OF 

CK2 

I 2 
C 01 

CKI 

Al 

A2 

A4 

A!S 

Bl 

82 

84 

6!5 

Cl 

C2 

C4 

C5 

PS 

DI-

02 

03 

KS 

At 

48V 

NOTE! 

DECODER 

NOTE$ 

coz. 
z. 

I. IN K.P. SDRS. RELAYS PS,FT, AND FR ARE OMITTED. LEADS 
PS,Dl,02 ARE STRAPPED TO CKI. LEAD KS IS CONNECTED 
TO GRD. LEAD 03, IS CONNECTED TO CKI OR TO GRD. AS 
REQUIRED FOR CLASS INDICATION. 

2. Xf_HE.N--C·K·l-0£.E.B.A.I .. ~.!. •. A-LL DECODER RELAYS ASSOCIATED 

Wll'H- NoNoP.ER~IE.1? s~~A~~. R~L~Y~ RE LEA~~~--- ... 

S.03A RELAY FURNISHED IF REQUIRED 
4,WHEN ANY OF RELAYS 01,02.,03, OR O!A ARE OMITTED, 

LOOP LEADS AT POSITION OF THESE RELAYS, 

SEQUENCE CHART 

DF(CONN) • or- ttii ·n,,.,,'.;, 'i' Ae,,~•I 
...,. i-~J¾'t:!'S f:J...1:r ~'.1<r,:,t,:-

E!, ,-C. - A-; O;-P.S,-t<S 

A,·D,·PS,·K~ 

CKI 

"-
Nc+ e. Z\ 
'o • C . / t f 

,J>~ 

,./ c..R -CL .. £) {3. f)fr ·b (? -6::r ,,.,, 
)< R.t (l::srq 

,'<L (:s,i::) $e;,c: 

6 

s.e>. 211e3~011-o,2.-o,3 Sua~. S01c... O::i. 
s.o. ZI 187 -o, I• o,z. oac.ooe.~ G::,NN.Cci. 

_s.c. 'Z.l'l.77•0Jl/o,e De-CODeR.,.Ccr: 
PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 

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



{ 
\ 

HA- HB-

·H,J ! DIAL REG RELAYS I fl:561 fl I 
't, CONTACTS .._---------~----+---------1 156 -!-,-----1➔)(t-,-· ---<<Al, A2, A4, A5, PS◄ 

RC ,;:wr~'f 1.;,, (DECODER} 0ecrJ;1, of!'!ii:. 
(t;f\) t>f• i'ior-1 48V 48V TA-

HUNDREDS RELAYS cz TO g) 

700 

,--..:2~....:....___,.
1
....,,_

2
..,_ __________ -< Bl, 8 2, B4 ,B 5 ,._____________ 

48
v 

Cl(3 CK2 (DECODER) 414..,_ __ T_E_N_S_R_E_L_A_Y_S ____ < 0 Tog) 

700 

AS 
I 

~ l'~-,t..,, ,,,,,, 

A':'.'-

-,J3 

7 

Qol)i:: 
p,;1(1-J 

-----------<Cl,C2,C4,C5 •◄--------< TENS RLYS •◄--------<<HUNDREDS RLYS-+-----@ CODE POINT 
(DECODER) CONTACTS CONTACTS 

-

'2.: 
CK! C'J<2. 

-------------------------------------------------------------------4 

oi< 3 
--:;·4 i,/ PS 

¥• 

4 5 
! 2. 
RC 

I 

85 81 84 
4 3 6 4 

6 4 

4 5 
2 3 2 I 

cs C4 C2 

A5 A4 A2 

2 3 2 3 

B2 
6 5 7 

Cl 

Al 

48V 

2 I 
TA7 

HA3 
156 

48V 

HB3 
156 

48V 

CODE POINT 

SEQUENCE CHART 

S.D.Z./277-0/I 0/!!) De:cooeR. Cc.T. 
PLANT SCHOOL ~1 

FOR TRAINING PURPOSE$ ONLY 
D!:C.OOeR 

HA-HS.,1'TA·TE!:. RE:L-AY OPE:-R.Ai"ION 
F~ <.=7RC:,UNDING cooe i::::r-r. 
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-Q,.,;::-(),.1.:: ' -C";'¢,:I; !ii~ 8' 

CODE POINTS 
C4 I \ \ \ 

6T 909TB4 949TB5 959 TB9 999 
9 TBO 9 49 59 99 

4T 5T 4 3 3 
299 

908 948 958 998 
8 

TBO 8 TB4 45 TBS 58 TB9 98 98 

2 I 248 2 I SEQUENCE CHART 
208 298 

C2 os--·3a~1 
f>T 907 947 957 997 

CK3 
7-e9 TB4 TBS IB9, 7 7 2 I 47 2 I 57 97 

4T 5T 207 247 257 
297 HA-, HB- TA-, TB-

C2 906 946 
956TB9 996 TBO TB4 TBS 

6 4 3 6 4 3 46 4 3 56 4 3 96 

Cl 5B 4B HA2 206 246 256 
296 

48 58 6B 

6B 945 955 995 TB05 
905 TB4 TB5 TB9 

5 5 6 5 45 6 5 5f> 6 5 95 
245 255 

205 295 
C5 55 95 { !!.i ft T f'.:', N C4 

3T 5T 
28 904 944 954 994 Ji. 

4 TAO 4 TA4 44 44 TA5 TA9 94 
4T 4 3 4 3 244 4 3 (..HA "'""'.\~i 

B 
z. 204 294 'D ;,;..i+ if ., kj r'blil. td,.l>'S • 

I z 2B 

CK3 CKZ C2 . ;;-\ tv il 

~-j eft.\ t,V ~- ~;··t,..t ~ 

- 943 953 903 993 1"'1-t)fJf',. 
TAO TA4 TA5 TA9 r;-,.,(11-"~ Lt,. i 1; 5 on, 

3 3 43 53 93 

T 2 I 2 I 253 2 I 
,, ,,,, ""+ ' ',,r, 

203 293 (1"A) ,;';;I f'r<'1 w !j tr-! C, V Hh , 

Y:5 "-! of!. t.~:.S 
,, Oi .. -,~l ' 

902 942 @992 ( re1 .opr .. ',; \v,\-i6rJ 

TAO TA4' TA5 
2 2 I 2 2 I 42 2 I 52 92 1S 5 "'rt 

M<lfi;,$', 

:242 
202 292 

( 0 
I _..., Cl 

941 \. .... ~ 28 901 991 :> TAO TA4 TA5 
fl) ' 4 3 I 4 3 41 4 3 51 91 (/)z 
-ct 

3B 241 .., 1B 
201 291 

900 TA4 940TA5 990 TAO 
0 6 5 0 6 5 40 6 '5 50 

240 290 
( 00 90 

s. o. 212.77-011/1oe._Diic.ooe1<...Ccr. 
PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 
DECODER i 

GROUNDING AC.ODE- PotNT . 
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I . 

(: 

_,.,--~- S~G~T (:, 

01 (I\) Nore \ 

49 

~ ~-
02(S) 

loloTE ! 
F ":\ 

'-J 
✓ 

q 

SEQIJE:.NCE:- C.HA.RT 

ZS 

~8 113 
- -

I 
4-----t-__,;;;8;,..._ _______ -t-r, l'Z.00 

~T sr ..___..,_ ..., ___ ,._ __ 
,;,__I<.., D3A(o) 

DI 

SA.-

I 

1 I 
Cl(.'2, 

,t4T 

\ 'Z. 

-,,,. 4r 
E 
~ ◄J,....'T-----+---------:--

L./ 
6T 

SA7 ... 
,L) 

02(&) 

"' 4T ST 
- ' ~----+--___,;,7 _______ -H'~ 1'200 

D3A(o) .... 

ia 
I _1..;.s _____ c.;;,_ _______ +-+'\ l'Z.00 

D~(C) -

I. LE:TTc~ IN PARENT"t-!A~t5 OE:NOTe O PTI ONA.I- APPARAT'-l~ 
1... APPAAA'tUS. (A).,(8),(C.),(0)1(E),(..1=)1l..(i),LH),(...l>,(K),(L.), ANO(M) 

Aic FI.J~l'•,ll~l'lliD AS R.EQUl~E-0 "1'> DISTIN(oUISH 71-!lii 
\/A~100S CLA55ES oF .S•R\IICA S&~\/ED e,""( Tl--ll!. C:::,P.FIC£ 

"N'P\C.AL- u.tA61:: ",:. ~~l.AYS D•~D2,8-03(FO"-. S CL.ASS~!>) 
CLASS OF SE:RVtCE O• Rl:LA"{ (!)P,;~res, $,t\•A..EL.A'Y OPElc.A.i"eo 

'?1::1'T AM"fl NUI, ('.,,; ;,,, NOlrJE. SAi - f-!vrJ ·c,~;,, 
hii&IS 4Ciol ~ Ce,;,.; DI •'~1'•• r..~1:1 flhr>d, .. ·,..Jk SA2 · ,:.i;,;,,,, 
PU&L.IC. COIN 02 1'Ftf' "AO ~~a,..,. 1,.,,.;I< SA~ 
~~A'f I PU8L.IC 01)01. SA4-SAS OPft ., .... ~v> 

\-t ....... E>i -
oPE~,o~ 03 SAS 

'3. WHl:N A~Y OF AP~TU'& (A1,(8),~), OR. r...n) 1S N01" tl=0"111 ISl4ED, 
LOOP LEAD$ AT THE POSITIONS Or Tt1~ R.EL.lli\"{S, l'JOT t=uFU,USHE-D 

"s Fo~ows. 

( 
'/ 4.T ...,_5..;.T ______ --li-----+------+----------5a-.... ______ --ii-r\l'Z.OO 

D3(C) -
4 

I 

APPAfi2ATL.iJS OMITTED 

L..oOP e,...e.AOS 
OE 5 1101\J ,\TEO 

A C D 

I( G,8:.H J&.L. 
' 

..._ __ ....,_ ___ ....,_ ________ 4 ________ -+-r\1100 SA I I' S~'l. Prllf:. vsta:> t:JtJL.y 0,-..1 St,,..;..:.1Ai.. cooe-s 
Dill; C>f'A. C.1%fl'llii $ ;.n:. - vA(.. .... 

(. 

----+-------~-3 _________ ~>,2.00 

-
SA2 Cll1,..; ... ~~) ' _r _ op R s c..1-1..._ ___ ,. 

_________ 2 _____ _..__--+-rl l'LOO 

- of R. ',; o,.... A II c"'U"' 
-FfJ.#'J"' G~ 3 l¢"11.P 

SA I flUI f'\A ., AS ~T 
.,. (E) 4_T l -

c..a-ti-----a----a----~ tsr 
__________________________ \ _______ +-t'),1.00 r 

-
' '$.0. 2.1177-0// Olt:?) 0Eo::JD'1R.. G:;.r-. 

-
PLANT SCHOOL 

FOR TRAINING PURPOSE~ ONLY 
'I)l!COJ:>e-R. . . .. 'l 

CL"-~~ OF SeR'\/IC!- f!L.A..""<'6 

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



c· 

1"!::i ir..§1 f;:,f.t i!}di'T f)e,,$ I "I T;.,.k ('.+I{"' f)t,S 

OSP ®l i:'r.l~ 'S,t'"t.- ! 

CODE-- Gllii!.OUP 
QR.COOE 

Po,~ye~~~R-90. 
•- zso 

' .... 
E ' 

i..tt• I 

'~-, -- -1,, 

..... 
~ .. ,,..._ 

-" 

-- i'ctt 
~~~- 'l"Jt4; . 

'-!,§'Me. 

rJof<,,IM. 
f.t.t-tvd 
')t•BM<, 

TSA 

co -;.,in 
p, I i'O 

" 

''" 11-""{f 8\" ' '- .._ - :::_ o~,. rs 
$---'el ZSo E- - - - - - ---. :~-------- ---- ------ - -- - - - --==:: ~.--~•G-----

,,,,.,.,,,, i----- -- --- - -- ----f-,- ---- ---r-------... 
.Si# I 
"l 714,l..l 

""" t./ JI 

,,,, _,,,, I I f SG-
_,,,, ,,, -1- --, - - ,- --,- - - - - - --1- .I- - - - - - - ,- - ,- - --

42,.1 ~5o ·30 _,,,,.,,,, I I I I J ,-o 
9- - 2S0 // OTHE;? 

/ I I SA-AS 
R.EQ.: 

e ~ I ~I w ' At • "T"""t+--....,.....,.-«> ~ 
NOT:· - -- ci : 11 :: ;;t 1 I I~ lit l ·-------,-

,,,,,.. _,.,... ~c.;;.,;a;..._ _ _..,_...:1~ · I , · 1 

~ - ,,,,,.. ~ SA-I I :..u SA.-J. I 
't::f- C~) 11 1:f-~ I 

.,,,,.r,Q..l~--------,-1~• _, z Mi:•. 15 1---1... 2 C.ou.J &1 I 

........ ,,, .... • .. 82 ~ I & 0 

/ 5 I 6_ I --~ 

878 .,,. .,,. .,,,,. L---+i _____ 1--4_.. ________ 1-+_.---------+--+----~-----JTO OTI-IER 

r ~~~ 
r 
t... c.L,.ss .,f $..:~11•<.L 

NON•C,,OtrJ ) VS6"tlc c;....,L"/ Cf</ Sp~t.iAi. (.oOli<.f J Svcd !.$ c~~A - op1t -vA:c. . 
Coo.1 -oT~d~i: c1:1ot.' {)fuN1" will e.r 

v,A.i.'Q -ro (R) g,.,r~f'4111"11'0 o• .S,'111'~ . 

56-

'270 

,.,_ { "'."' ,,.(.),) ~ +·- ..., .. , 

" 
T" P'-tt'fm.1r ~o F<ll"""' Piri.:-;.r/',I& e~ 

To 011'~ !C.e,~11£ po,#T 

NOTES 

l. ~ ~EurtSARESIRo'PPeP IN 
Gllbt.JP!, OF ~PER E Pl.>..C.H IN6. 

Z.. OPERATl~6 Cl"-COIT OF SA
UL.A~ $MOWN C"1 OS. e3<c 

!i.OOTTEO I.IN.SM! C.~5S 
co~NECT•ON.S. 

4, flat ~E~ <::~ C::C:,"1N&'CTI~ 
p~TI\ SeJ: &&~ SllCT. A "a<ol- ,001 

S.D. 'Z.J 2.7 -01 t/ 01'::J DEC.00!= 

PLANT SCHOOL 

JO 

f'OR TRAINING PURPOSES ONLY 
OPertATIOl\l OF 

ROUTE J;;:.E.LA-....(' .!:> 

OS-33 downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



( 
\ 

SENDER 

48.V 

48V 

CL4 

1000 

CL3 

CL2 

a2s 

DECODER 
CONNECTOR 

SF OF CL4 

I 
CL3 

I 

I 
l 

CLI 

CL2 

CLI 
38 

18 

CLO 

28 

I 
I 

38 CL2 
1B 

CL~ 
- ~IB 

28 

38 

l .... ---021. 

.t- R-

DECODER 
II 8 

CL3 
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FORE .5P.R. }11/LL. HAKE REG. 
l?ILK SELE CT/ON AAIP ..5//B 
WILL REC£lJ/E' REG. Bt/.5Y BACK. 

C Fl.ASHIN'i 
Bv.sy $,<Kl, 

FIA/AL l?EJ... 
OS- 34':, 1 c 

/A.JC. IZEL. OS-348B//.SY B4CK'3° 

A F'Ji!..0M 0157: C,0l)J4' TO POS.//g 

•IB ~..v.c.os-.321. ;_ _____ -:~:;;;~r-:/sc~.,-~~--L ◄-/-~-rs--~-. ------1Jt-e ___ --s. . - -~ 

JK 

s.o. 21 oo-or F=1N.A.L.CC'T". 
PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 

FINAL TE-LL TALE. 'fl.:. 

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



A·11ii;-,.:.!-I 0,.., e sit16 

G,.-R,tl ()!',~. ,:;l'~t,$ .. -, 

t}~':l'"·;jii:L,li; G11>Mt'.S-.;.,fl"""' L-1't1""-f' "l:'CI Dili.T ®.· ,:;,-} .~'f!P'-'p';..,.r./il' l~;J />i'J;t-/ 
~p @. . 

Li~·f (y :S s.f>t\Ji-t"' ~vtr'{ .. P'~~ 1".lf\5' ~ 

j,t.lD tf (if'; G,......,,.. 

f-r, J (0 e,,r'f'-" 

L. . 

4'( ~-fJ-4~ 
(!;>jf;<ei ~ . ~} ,._,...._p-

N OA1M, I..~ o;,.,_""t~<i~ 

·".'J...~~,:.:~ !OJ-I ' Dii~ tlt:t~·~-,;~ 
~~,H.tT l.",<"\f' 

4" l,.,'r/ '\J ~t"·~·t ,,~~. ,.r·¢ii 
\..Nij~ i"n~t-Jt G,-i:, 1 "' · ' 

e, Li(. I::: c," Ckt"I -~ AJfii 

rl o Ct,. ; t:, l.( iw' f'I C-"' i/'•• .,. l)€,l. 

! . . ·· .. ~J'--;J._ 

ifei-{ ~::; 
"'"'" .~,:, i.A ... f 

··cee, 
-;-

). 'b~~"\•1':ur5 -'f'o e,v/t/e O\il=~.t;J'> 

NC, ~f' 

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



SEQUENCE CHART 
Or.l"'/Cc ,s~;P ,,1- r~A/R' .:1if"~-

IZJ! cm; A::)3 

60 

-"t:'~ 
S-rl' 

-.·o~.•uvt'~ , . .n-, 

rO 
,rJ/ 

FOZ 

,,e:-c:,3 

~11' 

~ 
l!OMVr 
l'#l/l",C, 
C'OMV'T'" 

e llz 17 r , ... , l~e M:V"C / 
2 

( 

--~✓ 

.roe 

,C-03 

g' 

PLANT SCHOOL 
TR.+.INING PURPOSES ONLY 

5He r 1oF2 

- -r,:; I n, 2! 
MiG ! -rw1. x-- l -~ D-- '11 

s"1/c:, -- --,~ ... - ---

044' 

TG 
U,CJ() 

" 

45TP 
~2.s· 
i:;;2 . .s ~---------l 

er 

~-

4/5 
l~.f_~== .,,,__ 

1/11 
JI~, 

A I 

::rr,o 

~r..rr 
.,,. 

~4 ., 

1-
111 
Ill 

":t 
VJ 

_s..,(r __ n_-e_· _ __. ~ 
1c,•la I 

;fl/ 

~rG f',:i.o 
,"J>t'. ff,$,·; 
11.,,~Gk;~

f,>,'fi< 

,-.&"~ I ::- 1:- 218 

-"~---®T~ ____ __, 

,----" 
I 

_[ ~ •-'f.J= 
- T,$1!: ® 

I \,V;,t :..,- .Sk/P-o,,rA::'e8 --:7· :. 
I ,f,tv1,l/ @ltJf .,tf'O I --------- I 

A:6 s/7 I 

•sv 
Itf 1450 ~ l-

--+-----+-O"'J'' ,£!P lilt ·t I ro 't(.., 
~- J 

kJOO .:r .,,,_ 
~-+--- - - ---JI 

,;,, I 
):~! !11/ !) 

7'f:/'ii 
___ ....._ _ _. ') 1/,i,4 

ii 1/41 
'/{'l.. 

I,·~-~/ I, I ... /1., 

) 
··. _,, 

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



( 

i D ~r +\,;, f 

f c,S 5 or Li ,J/r; 

-----

f'ir.f:t" SL MS 
GR,-:,\Jl'tll> 

j=Mt'I ti ,5-r 

1-!Hf>''.~ flA~ 
-,di fl'>U 

'Hf 
:e'" 11'1.J _. 

l 
'T 

,N16 --r ,,t,<c¥~ r,JGr /:, µ 

11'1i;t. 1"!1\r-,,, 

a 

/V.CTt5'$:.. . ·. ~;Ji 

- ..L 
46'V 

/, OA/ ,'f!C/ ._,,,r,.e .S~/0,,c./ Pl~,,,.,.., Al!',, .S,V/r't::"A/ A'R,P".A'At:"4.S 
71() ~.:S. # /Z ;I ·.'F-f"~"f~.S.:.S /"0/ 

e. O,,</ ,l;M, ,,,~~ ~V$..,N'~ ~A;/r /.4' ~.d'"C"C:,.rR4'~ T#r 
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06 

. U·,l •5 
0,1 

0 Q .J 
. • .z 

I 

18. J£Qtl£NC£ JWITC~CLOSED IN POJ I I 5 ONLY 
13~ ~ !2.-. .. t/s--CLO.JEO CONTIA'l/Ot/SLYIN ~.-- .--.. . 
a.ru Nt.? 2.-.3 :----_ POS I T05 INCLI/JIVE 

o ,;,/ £ CL 0JEO IN ALL P0J 

C4MS ELECTRICALLY CONN EC TE/J 
1-2-0PEN IN POJ SPEC ((A)CAMS ONLY) 

==I== :K/ ;~2 ,,,,1.1H1 1 ..L 
~- - A '-CLOJEO I/VALL POJ 

CAMS ELECrRICALLY CONNECTEIJ TO (-f} MAGNET 

19 SWITCH· HOOK 

.ZO. TERMINAL {A) APPAl?ATUJ 
0 

.21 TON£ ALTERNATOR 

-ro-
22. TRAIYfMITTER 

c:D 

(BJ TERMINAL /JtWC/lhY6 

0 

SCHEMAnc CONVENTIONJ' 
FUNOAMENJ:4L Cl~VIT✓ 

FI/NOAMENTALS ~M O~dd/ 

-.,. _ _0 ~-- -·•-,.·-, ~ _--···-»-,.,-•_---···_,._,. ____ ~,,------,..----- .--- ~ 

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



TH£ WINO/NG ANO SPR!N(; !JES!GNATIOY t/5£0 IN THE Ft/Nt)AMENAL CIRCtJITS •• AR£ TAKEN r~OM BELL SVSTEM PRIICrlC~ .S€CTION ,4 804. 007 SECTION A 448.00& 

I 

J A CONTACi SPRING 1.5 /JESIGNAT!O Th'E SAM€", W#ETHER 
Th'E APPARATUS 15 VIEW FROM TH£ CONTACT .f'lt)c, OR 
THe TeRMINAi. 5/0E 

2 THc tlPPER ANO LOWER RELAY CONTACTS ANO WIN/JING 
TERMINALS 0~ ALL RELA'rS ARc 1)£5/GNATEI) .f./TOP) 
AND ·g "f80TTOM) EXCEPT AS NOTED 

(A)ALL ARMATURE TERMINALS T#AT ARE NOT IN 
ALIGNMENT WITH OTIIER TERMINALS ARE 
f)£91t;NA TEI) A" 

(BJ TH£ LETTERS L "AN!) R," INOICAic Tl./£ L£FT 
AN/J RIGHT SJ/Jc, FACING THE FRONT CJR 
CONTACT SIOE 0/:" T/1£ RELAY. FACIN(l THE REAR 
OR TERMINAL 5/0E OF TIie RELAY ANZ." 
T£RNINAL WILL 8£ 0/V THE RIGHT AN!) AN 

.. R., TcRMIIVAL WILL 8£ ON Tf/E LEFT. 

3. £ TYPE RELAVS 
(4) T#t CONTACT J'PRIN(iS AR[ Nt/MIJER£0 t.£/"T 

TO RIGHT FACING Tl-IE CONTACT Sl!JE OF TH£ 
RELAY ANO ;::-ROM RIGHT TO LE/:"T FIIC/Nc, THE 
TERMINAL SI/Jc OJ:" TH£ RELAV. 

(B} WH£Re A WINO/NG r£RMINAL IS /JESl6NATEO 
BV Two L.eTTERs A.5 RT., .. RB;· 2r--0R 'Le" 
IT 15 AN INOIC4TION THAT CONNECTION IS 
TO 8£ MA/JE FROM TH£ l"RONT Of:" TH£ R£LAV 
AS Sf/OWN IN THE Fl(;URc 8£LOW 

CONTACT 
51/)£ 

. 

(C) WHERE A WIN/JIN(; TERMINAL i.S /JESIGN.4TE/J 8V A 
NI/MER.4l ANO TWO LETTERS AS SHOWN IN TI-IEI 
F"l~V/?£ 8£LOW, /tT IS ,4N /N/JICArJON TI-IAT THE 
CONNcCTION IS TO 8£ MAO£ FROM Tl-le Rt!"Ali' 
OR TERMINAL 5I/JE OF THE RELAY, THE Nt1M£RAL 
IS THE SAME AS TH,47' OF "THE CONTACT TERMINAL 
510£ OF THE RELAY ANO IN/JICA TES T/1£ PO.SIT/ON 
o.c THE w1Nt11NG T£RMINAL w1rH Rc.5'PECT To 
T#E CONTACT /ERM/Nill 

$/OE 

1---ocz 
5:-==t 6 4 

.3 4RT-

WI ND/NG AND SPR/NGOESl6NATl(JNr 
FUNDIJIW£NTAL CIRCUITS 

4LS -~4R5 

~ ~ 4LT 5 i]C4 I---, 
2 

/?M 000-ouz ?SHE£T5, SHe£T-I /'UNl)/JMD./TALS 

({)} Tl-IE PR5i UTT£~ R"OR ·,., OF iH£ WINO/NG TERMINAL 
0£.SIGNA /ION IN/J/CA res ON WI-I/Cl-I SllJ! OF THe REUJY 
CORE .J:"RAM£ THE W/N!)ING TERMINAL JS 4SSlMjL£0 
FACING THE CON"TAC'T SIOc OF Tl-I[ RELAV. TH! 
LETTcR ··c !NOIC.41GS l£/:"T ANO .. R .. RltllfT 

(£) WHEN T.4£ NVMERAL F'OLLtJW.S 7HE LETTER.5, IT IS 
ALWAV.5' 'j "ANO INIJIC4TES £/TflER TIMI Tl-IE WINOIN(i 
TERMINAL 15 LCJC/l TELJ ,4 T Tl./£ EXTREME RIG'I-IT ENO 
POSITION IN ,4 ROW OF TERMINALS LtJ<JKIN(i AT if/£ 
TcRNINAL SID£ Of:" Tl-IE RELAV OR THAT/TIS LCJC'ATEO 

·1N ,4 ROW OF WINIJIN(i TERMINALS ONLY 5EE 
FltlLIRE BELOW 

4 .i. TYPE I? £LAYS 

3~ 

_J 
-I il-3RT 

H-- RBI 

TJ.1£5£ f?ELAYS ARE ARl<AN0£0 WITH TH/?££ ROWS 
OF 7ERMIN4lS. TH£ WINO/Nt; TERMINALS AR£ 
LOCA TEO IN THE M!f)!)f..£ ROW ANO Air£ Ni/M8£R£!) 
CONS£.CUTIVEL.Y FROM RIJJ.IT TO LEFT FACIA/6 TH£ 
TERMINAL S10£ OF THE RELAY Wini A 5'UFFU "u"ro 
/N01C,4T£ THE M/f)tJLE ROW OF TERMINALS, Tl-IE 
CONTRACT TERMINALS ARE LOCATeO IN TH£ UPPER 
ROW A/VO ARE NtJM8ER£/J CON.Se CU TIV£LY ,CROM 
RIGI-IT TO L£/:'T FAC!N() THE TERMINAL 5/1)£ Of:" 
THE RELAY ANO ARE NOT GIV€N ANV LETT€!? 
OES/t;N.4TION. TH£ ARMATURE TERMINAL WI-IIC/.1 
IS £L£CTZICALLV CONNECT£0 TO TH£ REL.A Y FRAME 
/.S fJESIQNAic/) 'A."'J'!Z Fl{lURc BELOW 

TERMl/v',AL. 

$/OE 

5. L TY.Pc R£LAVS 
THE WINl)!NG AND CONTACT TERMINALS ARE NUMBERED 

FOLLOWING. Tfle SCfleME !"OR £ TYPe RELAVS . .S£,€ 
,t:'"/GVRE BELOW 

TEJfMINAL 

5/D£ 

e;--~RT 
u-R81 

~ ,11} 
N I!} lJJ 

'} -J 

~ Ir) 
...... ~ ~ ~ 

~ ~ }I.. 

:-:: ~ i:o 
...... 
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6. 207 TYPE R£1.AYJ 
TH£ ARMA Tl/RE (FRAM£ TERMINAL) 
/5 INDICATEfJ f3Y A" AND THEFl?OIVT 
CONTACT" OR !WAKE CONJACT"B Y 1 · 
SEE rlCI/RE BELOW . 

TERMINAL 
SID£ 

l 149 A/VD 17" TYPE RELAYJ' 

8 

Tl/£ CONTACT TERMINALJ AR£ N/JMBEREO 
CON.fECUTIVEL Y FROM RIG/IT TO LEFT 
FACING Tl/£ TERMINAL J"//JE 0.f" TIIE RELAY 
Tl/£ RELATIVE LOCATION OFJIIE WINLJ/NG 
TE RMINALJ' A.f VIEWED FROM TIIE TERMINAL 
J'J/J£ AJ SHOWN BttOW 

TERMhY,4L 
JID£. 

149 TJPE 

TERMINAL 
Jl0£ 
/76' TYPE 

20<J TYPE RELAYJ' 

3 J 02 ;-3t; 
2 

---o dfp=; 
THE f RON T CON1Acr·oR MAKE CONTACT .. 
l.f IN0ICATE0 EY /; THE ARMATIJR£ LJY x· 
ANO THE BACK CONTACTOR t3REAK CON/ACT" 
f3Y ·:r JEE FIG/JR£ BELOW 

TERMINAL 
..fl0£ 

9 SEO{IENC£ SWITCH JPRl$J 
{A) THE 4- JPRING'J OF A SEQ. SW CAM ARE 

KNOWN AJ LEFT O{ITER, LEFT INNER, 
RIG/IT 01/TER, RIGHT INNER ACCORDING 
TO THEIR POJ'/TION AJ VIEWED FROM 111£ 
CAM SID£. Tl/£ LEFT J'/O£ OF Tl/£ CAM 
IS THE SIDE NEAREST THE DR/I/£ ORR" 
MAGNET AND T_HE JPRIM'if ON THAT JIO£ 
OF TH£ CAM ARE THE LEFT JPRINGf, Tf/E 
2 JPRINGJ NEAREJT THE CAM JPINDL E 
ARE Tf/£ INNER SPRINGS. 

(8) TH£ SPRl~S FOR CAMS OTHER THAN 
THE A" CAM AR£ NI/MBEREIJ AS FOLLOWS 

I IJ LEFT INNER 

2 IJ' I.EFT 01/TER 2 
~. 

3 
3 l.f RIGHT OUTER 
4 Jj RICflT INNER 

I 4 

(CJ Tf/£ A- CAM HAJ NO JPRINGS ON Tf/£ 
LEFT J/0£ 

I IJ' RIG/IT INNER 
2 /J RICHTOI/TER 

. (D) Tl/£ SE{) J'W J'PR/NG TERMINAL NUMBERING 
FROM REAR OF JWITCH FOR OTIIER TIIAN 
;,~ CAMJ' 

SPRING 3 
JPRING 4-
fPRING 1. 
JPRING 1--.:~::':::.,:_ 

1- .fPRING 
__,_ __ 3 SPRIN6 

~-.Z. SPRING 
I f'PRI.M; 

(E) TH£ JEQ SW .JPRING T£RM1/VAl NUMBERING 
FROM REAR FOR A .. CAMS 

SPRIA/6' 2---r1 I 
Y-IJ?RING 

10 CLUTCH ANO TRIP MACNEf 
TERMINAL fJEJIGNATIONJ 

TRIP MAGNET -- ~ @ 

l/P O/?IVE --~ ~ -.OOWN DRIVE 

<l!) ~ --COMMON 
CONNECTION 

I TYPE al/TC/I 

II 200 TYPE JELECTORJ' 
{A) FACING THE FRONT, OR A£JJIJJT/NG 

EIVfJ, THE IIVTERRIJPTER CONTACT 
Jr'R/NCS AR£ NI/MBERE[) F,t0/11 
I t/P FROM FRONT TO R£4R 

(L}) FAC/IVG Tl/£ FRONT ENO, TH£ W/,.YIJINC 
CONNECTIONS ARE NAMEO, ·1NNER 
£NO''rHE TERMINAL AT Tf/£ FRONT 
ANIJ "01/TER ENO" THE TERMINAL AT 
T/1£ REAR 

WINO/NG I jPAING 
OEJ'IGNATl0NS

FUNLl4M£N&4l Cl~UITJ 
woAMENTALJ' ~N O&.rl-1!?0 z 2 sflt.rr,1,.rH£ET 2 
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THE SYMBOLS ANO DE.flGNATl(JN.f lffEO IIYTH£ SEQUENCE CHARTJ FOR THE. Ft/NDAMENIAL CIRCUIT"ARE TAKEN FROM BELL JYJTEM ,.ORACTICEJ JECTION A 128.a'OI A/V7 
SECTION 9SO 701 01 AND APPEAR BELOW 

/. 

JEQt/ENCE CHARTS{ JC) 
RELAY QR OTJIER APPARATtlf OPERATIONJ AND 
RELEAJ'EJ ONLY AR£ JHOWIV. 

7 OTHER EXAMPLE,. EXPLANATION EXAMPLE: EXPLANATION 

;f COMMUTATOR 

£%AMPLE: EXPLANATION 

JEQJWMOVEJ 
TO /1'/J"I T/ON .2. 2 

3. 

VERTICAL PROCR.EJJION DOWNWARD JIIOWJ 
RELATIVE 17ME P#Af£ OF RELAY OR OTJIER 
APPARATtJJ' MOJ,'EMENTJ' (OP£RATION OR REL£A.J'E) 

COOROINATEJ ARE t/J'EO ro LOCATE THE POSITION 
OF APPARATtJJ' ON JCJ. THE HORIZONTAL 
COORDINATE IJ' ALPHABET/CALLY OEJIGNAT£D 
THE VERTICAL COOROINATE /..J' NUMERICALLY 
0£.J'IGNATEO STARTING WITH IOI ON.fHEET l,.ZOI 
ON J'/1££T 2/ ETC. Tllt/J' 0304- MEA/VJ VERTICAL 
COLt/MN 0, JHEE..T .3., HORIZONTAL 1.../NE 4-. 

4. THE FOLLOWING TABL£ SHOWS, 0/V A LIIV£ BAJIJ', THE 
OPERATE ANO RELEASE TIMEJ Wf/lCII ARE (IJ£0 
FOR Th'£ APPARATtlJ. 

APPARATVJ' 

(A) ALL ,RELA YJ E.tC£PT 
J'LOW RELEASE 

LIN£ IOI 

10.Z 

(8) JLOW l?ELEAJE RELAYf . 
LINE IOI 

!OZ. 

103 

(CJ r!MEO APPARATtlJ' 

OPERATE 

I LIN£ 

£XAMPL£: 
IMPtlLSER 
'I-IS 
l 

I LINE 

£.(AMPL£· 

L I RA 

2 LINES (Ml#.) 

£XAMPL£: 

RELEASE 

I LINE 

EXAMPLE: 

APPARATtJJ' 
£)£.f/GNATl()Nf 

I IMPI/LJ'ER 
1-t s 
L 

2. LINES (MIN) 

EXAMPLE: 

t L 
SR 

_l RA 

EXPLANATION 

SR. DENOTES 
JLOW RELEASE 

2 LINEJ (MIN) 

EXPLAIVAilON 

OIAL THE 4- t 5 
7=.1tS CONTACTS OF 

V OjAL TH£ DIAL OPEN 

fLttS TH£ 4-t S 
CONTACT.I .OF 
TH£ DIAL CLOJE 

<!J CONNECTING L/NEJ' 

* mo 

+ 
+ 
;k 

{A) 

(8) 

(CJ 

(0) 

[Tio 

/3R{IJH MAl<£J' CONTACT 
WITH l?,. 'A'JEGMENT 

;ti" COMM{ITATOR BR{IJH 
8R£AKJ' FROM 0, A. 

11 JEGMENT. 
!.ra.P) I )--I.ROTARY TYPE .J'ELECTO,€ J'T£P.r 

A/VO 11:.f' BRt/JHEJ AR£ MAKING 
CONTACT WITH TERMINAL i. .. 
ii" ,«')TARY TYPE J'£LE.CTOR 
ENERG"IZE.IJ 

VERTICAL LINEJ ARE. I.J.f'£D TO UNK CAl/.f'EJ' WITH 
EFFECTJ ON ..J'f/CCEEOING LIN£f A.f,. 

EYAMPL.E· £,fPLANAT/ON 

UPORIVE 
ENERGIZED. 
1/P DRIVE 
0£.-£NERCIZ£0. 

.OOWN LJ,f'IV£ 
EAILRGIZ£0. 

TRIP MAGNEJJ" 
£NERGiZ£0. 

T L 'RA "RELAY h'A.f OPERATED ON LIN£ 101 
RA Af A /?£...fl/LT OF RLLAY "t."R£L£AJ'ING ON 

LINE IOI 

UNE IOI 

102 

HORIZONTAL ANO VE~TICAL LINE COMBINAIVATIONJ' ARE 1./JEO AJ' 
FOLLOWJ: 

EX'AMPL£: EYPl.AIVATION 
CONNECTION BETWEEN LINEJ: 

+ 
I-IORIZONuU. LINEJ' AR£ (/f£D TO CONNECT Mtl!.T/Pl.£. CA(IJ'£,f 
PROOI/CING A COMMON EFFECT OR TO CONNECT Mt/LT/PL£ 
EF.1"£.CTJ PROOVCED 8Y Th'£ .FAM£ CAW'E Af: 

. EXAMPLE: EXPLANATION 
LIN[ IOI ~· L Tf/£ (Ip ORI//£ HAS REL£AJEtJ ANO TlfE. SEQ.SW 

HA.f AOMNCEO TO POJITION ·1· ON LINE 10,Z 
I01. ~l AJA RE.ft/LT OF THE z· RELAY REL.EAJ'INt:' 

ONLINE IOI. 

APPARATtlf FI/NCTIONAL OPTIONJ ARE JHOW/V BY A /3R£AK IN Tl/£. 
HORIZONTAL ANO VERTICAL CONNECTING LIN£J. 

LIN[ IOI 

102 

10.J 

l@ 
I IT]o 

I [El1] !VO DEF/NAT£ TIME 

I IND/CAT££). 
8R{l.ffl'3" 

£XAMPL£' bfPLANAT/ON 
LINEIO/¥, [Ll S _:r-S TH£. 'i..AND:rTP"RELAY..fON LIN£ 102 HAVE 

::===::::::::~TL':::::=!·· OPERAT£D AS A REJl/LT OF EITI-/ER Th'E 
LINE 10zx L rs£t.J X'. srP ·.r RELAY REL£A.I1Nc oN uNE101 OR TH£ .J'EQ. 

5. 

6. 

7 

OPERATE J'YMBOLJ EXAMPLE: 

* ~ 
RELEAJ£ .JYMBOLf £.YAMPL£: -+ RA 

..f£Qt/ENC£ CHARTr uN OPERATIONAL JKETCHEJ 

R£S£TJ 
£%PlANATION 
RA RELAY OR OTHER APPARAT/IJ 
COMES TO It/LL Y OPERATED 
CONDITION. 
£ XPLANATION 
RA RELAY OR OTHER APPARATtJJ 
COMEJ TO Fl/LL Y RELEAJ"EO 
CpNO/T/ON 

THE 0£.J'IG/VATION OF ALL APPARATtlf FOR WHICH THE OPEPATING 
PATHJ AR£ JHOWN ON TH£ oj AR£ INDICATED LARC£R AND 
HEAVIER THAN OEJ/GNATIONJ' //JENT/FY/NG OTHER APPARATl/f 
JEE 9 FOR EXAMPLE 

SW ALJYANCING 10 POJIT/ON"S'"ON LINE IOI 

9. Th'£. Cll<CI.IIT MOJT FR£0U£NIZ Y I/J'£0 IN A PARTICtlL.AR J'EQl/£NC.E Cl/ART /J' IDENTIFIED By AN 
A.fTER/JK OPPOJITE /TJIVAM£ /IV Tl/£ L/JT OF Cl/?Ct/17:J' ABO//£ TlfE TITLE BLOCK. NO CIRCt/lTJ 
ABR£VIATIONS ARE SHOWN ON Tf/E S£Q(J£/VC£ CHART IVEX'T TO l?ELAY.J' ASSOCIATED WITH Th'IJ C/RCtllT. 
TH£ CIRCtllTS IN WHICH ALL OTHER R£LAYJ' APPEAR ARE JHOWN IN 13.RACl<ETJ AtJJAC£NT ro TH£ 
RELAY fJEJ'l6NATION.f ad TH£ S£Qt/ENC£ OIART 

EXAMPLE: 

xm, 
:::.L L {JEL) 

* $ENDER F1JNJ)AM£Nli4L CIRCUIT 
.SELECTOR F{IN0AM£NTAL CIRCUIT 

J'EQVENCE CHARTJ, 
FOR 

FUDAMENTAL CIRCI/ITJ' 
IJ'HEE r;JHE£T I 
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TH£ .SYMBOLS AND 0£.J'IGNATION.J' I/JE£) IN TIIE OPERATIONAL .SKETCHEJ FOR TIIE "Ft1NOAM£NTAL CIRCt/lTJ'" ARE TAKEN F,ft)M EELL SYJTEM PRACTICEJ .SECTIOIY A /.28. 801, .SECTION 
9SO 7010I AND JECTIOIV' A d04 002 ANO APPEAR BELOW 

OPERATIONAL JK£TCH£S (Of) 
TH£ .J YMBOLS ANO COYENT/0/IS (.ff£0 ARE Tl/£ 
.SAM£ Ar THO.SE 1./JEO ON SIANfJARD CIRCt/lT 
SCHEMATIC O,,e.tWINGJ' (.SO-) w1r11 T/1£ FOLLOWING 
.EXCEPTIONS. 

I A SYMBOL MAY BE TI.IRN£/J INANY fJIR£CTION 
WITHOI./T AFFECTING ITS MEANING. 

SYMBOL MEANING 

-t.---); 

-#0 f t 
_0_ 
-=1=-
.0#-

t t 
2. BATTEl?Y (SO) SYMBOL 

I 

{SD) SYMBOL 

SPRING 2. -: I ;- 3 SPRING 
SPRING I - 0- I- SPRING 

SPRING3 ♦ i 4- SPRING 

--:-:-0 
JPRI/V6' 2 f t I JP.RING 

Sl'RIM-; 4- - 0 - / SPRING 
!'PRING .J _; I :_ 2 SPRING 

SPRING/ H 2.JPRl/vt; 

~ 
.!PRING 4 t t 3 SPRING. 

(OJ'} .IY/IIBOL 

{0.f)JYM/JOL 

M,(ANING 

NEGATIVE J'IO£ Or 
Af VOLT fr.JJITIV£ 
GROtJNlJ£0 8A TTER Y 

MEANI/Vt; 

NEGATIVE SlfJE Or 
-24- VOLT PQJ'ITIVE 
GROtJN[)ED BATTERY. 

3 MAKE CONTAClJ (SO)SYMBOL (OS) SYMBOL MEANING 
(L) 

1 /fit 
If o.? 

{SO) SYMBOL 
(DJ 

@r 
I 

L 

IT X.z 

L 

//j X i 
{OJ)SYMBOL 

"• ""'"'" . . ... ,. 

CONTi4CTJ ARE ct.OS£[) 
WHt:N RELAY IJ' QP£RAT£0. 
CONTACTJ ARE OPEN 
WIIEN REIAY IJ (INOPERAT£(). 
RELAY HAS TOP AN[) 
BOTTOM J'PRING Plt.E-(JPJ. 

MEAN!Nt; 

CONTACTS ARE CLOSE[) 
WHEN RELAY lfOPERAT£0 
CONTACTS ARE~ 
WHEN RELAY /.J'(INOPERATED. 
REt.AY HAJ ON/.. y I A/'1£) I 
SPRING. COIYTAC TJ'. 

4: BREAK 
CONTACTS 

5 TRANSFER 
CONTACTJ 

6. OTHER 
CON14CTJ 

(fD)SYMBOL 
tJ (L) 

o2 

-.,-1 --oz 

(SIJ)JYMBOL c$r 
{.fO) .IYMl30L 

L 

AfL 
0----.t--=-.3 

(.IO) SYMBOL 
{.f WITCH-HOOK} 

3 ,----0 
2,~-----0 

V 0/ 

7 ROTARY TYPE {SD)SYM/30L 
.fWITCHOR SELECTOR 
{.J'!MPLE JYMBOL) N 

0 • 
0 90 

80 
70 
60 

. H-,l s. 
/ 4o 

' .30 ( "o 
"1) 

(OS) SYMBOL 
L 

3r I 2. 

L 

3812 
(05).fYMBOL 

.5 

I I 2 

(OS) J'YM.80L 

(OJ) J' Y M/30L 

.JWITCII X NOOK 

I t f 
.J 

(Of).J-YMBOL 

(OJ) J' YMBO!_ 

McANING 
CONTACTS AR£ CLOJ'ED WHEN RcLAY 
IJ I/IYOPERAT£0 . 
CONTACTJ AR£ OPEN WHEN RELAY 
l.f' OPERATED. 

RELAY HAS TOP AND BOTTOM SPRING 
PIL£-UPJ. 

MEANING 
CONTACTJ ARE CL0.1'£1) WHEN RELAY IJ 
tJNOPERAT£0. 
CONTACTS ARE OPEN WHEN RELAY If OP£RATEO 
RELAY HASONLY IANO..Z SPRING CONTACTJ 

Mi"ANING 
TH£ Sl1'GLE Nt/MBER IJ JHOW# FOR TH£ 
Fl.ff I) SPRING 
NOOOT IJ'JHOWN AT TIIE Jt/NCT/ON 
POINT 
Ill£ RELAY OEJ/CNATION IJ' AT Tl/£ 
J{JNCTlON POINT. 

MEANING 
NO DOT IJ' SHOWN AT TH£ Jt/NCTION A:JINT 
TH£. APPARATI/J OESIGNATION IS AT THE 
JU/2.-CTION J'.tJINT 
TH£ CONTACT JEQl/£NCE If COVEREO 
IN A NCT£. 

MEANING 
TH£. ARROW IJ THE ROTAR BRtJJH -
"H"IS THE ROTARY f£L.£CTOR-
-:z· IS rHE ARC OF THE ROTARY SELECTOR 
TH£ Cll?CLE IJ TIIE TERMINAL ANO t .. 
/NIJICATEJ THE TERMINAL NO.Ml3ER. 

MEANING 8 S£Qt/£NC£ 
JWl~HCAM.F 

(J'!J) SYMBOL 

l-2-J-4-5-6-tJ 
~ . 

~--IT]-41 I I I I IQ_ ~-{D--M 

Tl-IE )f'CAM BRtlSH :z- IJ JHOWN IN THE CJ.I" 
JYMl30L WHEN IT MAK£J WITH TH£ CAM 
TOAOVANCE TH£ SEQ.SW 01/TOF A PAJJ 
BY POJ/TION 

9 

□ 
10 Rt.LAY 

WJNO!NGJ 

TH!J INOICATEJ COMPLETE OR PORl70N OF 
OTI-IER CIRCUIT IN OR/JER TO MAK£ CIRCI/IT 
PATH COMPLETE ANO TO GIVE A GENERAL 
tJNOERSTANOING' Or THE CIRC{JITf. 

RELAY WINOING.f' ME NOT SHOWN. 

OPERATIONAL .fK£Tr:NE.f 
FUNDAMENTAL C/,«'UITJ 

lrt1NOAM£NTALJ RMOatJ.t:144 I.J'HEET, ✓HE.£T 1 
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IOI 

1oz 

IC'J 

10, 

/OS 

106 

/07 

IO~ 

109 

110 

Ill 

IIZ 

1/3 

114 

!IS 

//6 

117 

11, 

IIP 

IZO 

IZI 

IZZ 

IZ.i 

lc4, 

IZS 

1U, 
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Pl/LS£ 4- DIAL 
U 0/G'IT ¥ I- tS 

DIAL 
DIAL { 

T 11s 

Pt/L.J'£ 

~. ~~1L I/ 0/G"IT · 

OJAI. 
DIAL [ 

T 4.,s 
PIILS£6 

/J/Al ti 0/G"IT 
~ 415 

0/Al 
DIAL [ 

T 4,s 
Pt/LJ'E 7 . /J/Al I./ DIGIT 1 4tS 

OIAL 
DML [ 

T 41s 
Pt/LJ'£ <1 DIAL II OIC'IT ¥ 4- tS 

DIAL 
Zt3 

TRANJ'MITTEH 
SHUNTED 

0/AL Pt/LJ£9 
2(/ ti fJl61.T 

REC. CCT. 
OP£N 

(JOR) u 
(1:,1,; !STEP! {.f/JR) 

RC 
{.501?) . lsm:'I (JOR) 

_l fs~.Pt l (.J'OR) 

(SOR) II * !STEP! (fOR) 

(SOR) . ll 

=r_ !STEP) z (JOR) 

(SOR) tJ * !.rTEP! (.f/JR) 

(JOR) u 
=:L. \.rrtPj 3 (SOR) 

(SOR) · 

X l.r~pt ( SOR) 

(JlJR) tJ 

......L !JTEPJ I- ( SOR) 

{SDRl . t1 * \.rr£P! (SON) 

(SOI<) u 
:L~5(JOR) 

( .f/JR) v . * Ima (SOR) 

(SOR). u 
::L fJ'TEP! 6 (.IOR) 

{.flJR) II * \.rrEP) (.SOR) 

(JDR) 11 

.i_ !STEP! 7 { .fOR) 

(SOR) u * !STEP! (J'fJR) 

{sOR) v 
l !JTEPI Q (SOR) 

¥ 

/JIAL 
ns ±l IJIAL (.fOR) tJ 

* ¢15 

{L 
!JTEPi (Jl)R) 

(J'IJR) u 
.SR l 1srEPl 9 (SOR) 

fJTEP! 3 {JIJR) J . RA (.fOR) 
RC 

~.r~L) .f (JOR} 

_x L (SEL) * JTP {f£JR) 

.ft/8. REP!.ACEJ' RECEIVER ON fWITCII- HOOK 

.J . 
~ t .J 

SW-HOOK 
It 2. 

/) (.s'E.L) 

SVl3.SCHIS£R S£T 
[)/Al.ING TENS DIGIT 6 
DIAUIYG 1/NITJ' 016/T 9 

l?EJ'TOl?IN<; RECEIVER TO SWl?Zll·HOOK 

F{J/YfJAMENTALJ" OS. OOt?-003 2 J'Hl[",Tf,fHEET J. 
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.SU8SCRl/3£RS SEr R£VERTIV£[[E 3 XoNorc" 

-48 

pr 
p rA TONc ALTERNArOR 

'----------4. ~ 
RA - -4:8 
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-48 

rl 
SE£. Seo .SW. . 

I AWAlilNG S£N/J£R 
Z. tjRVSfl .5'£1.£CTION 
3. AWAlil/1/G SENDER 

S{Nl)ee SEQ . .5W 

I NORMAi. ?A 
L 8RUS# SeL!"CrtON 
J PASS !JY 
4 GROL.IP .SELECrtON 

I 
STRAPPING OF 
COMMLlTA 70R ~ 

BRVSll£S 

!~ I 

A"I 
Tl 

RLS L 

l 

c IT 

-48 

-44 

-48 

40' 

/US 
SR 

L 

L. 

S£L£CTOR. 

PULSE (S€L.) 
4 SW 

BRIISH SEL. ~5 80' 
(Sll) ~--r--------' 

ALL NOTE 
CT(; J 

RELAYS 

5££ SENIJ£R 
.Sil£ET2 

NOTES 

FO 

[!]3 

04 

I T!-1£ RLS REL.AV IS A SLOW ,f£LEASE TVP£ Rel.AV 
AN/J 5TAY.5 OPERATEO BY ITS SLOWRELEAS£ ~£/JrVRE 
/)(jf?/Nt; tJIALING WIie/i/ TIIE L. "R£i.AY IS li'c/.£AJc/). 

....__.. __ 2 ! I l,-f71- -46' 110--0~ 

it. TH£ RA .. RELAY I.SA SLOW Re LEAS£ TYPE RELAV ANtJ 
STAYS OPERAT£f) BY ITS ..SLOW RELEA.5£ FEATURE WHEN 
TIIEL"TYPE li'ELAV /5' OPcRATEO fJURJNG T/.1£ Ol.4LIN0 OF 
A [)/GIT, fJvr RELEASES IN BETWEEN TJ.1£ iJIAUNG OF 
0/GIT.S ANO AFT£~ THE LAST tJIGIT IS IJIIIL.£0. 

l 

FO' 

J Tl-IE HANO RC .. MA(;NEiS W!-IEN ENERGIZE!} W!U NOT 
CAUSE T/.1£ )OWIJ kc"5W/TC#!S TO STcP TO THE NEXT 
.5ET OJ: TERMINALS. 

4 TIIE H'ANtJ RC'MAGNETS WIIEN !)££NERGIZe/J WIU. 
CAUSE T!-IE #ANO Rc"SWITC#ES TO STEP TIIE 5Wl7C'II 
TO TH£ NEXT SET OF TERMINAL$. 

5. THE l'RIMECfJUNTERPtJE.5 NOT/JPERArE AS !TIS SHUNT.£{) 

6. THE PRIM£ COUNTERS l)O NOT OPERATE AS THEY ARE 5HtllffEO 

7 THE s··oPERATE.S 8£CAL/S[ THE TlN.S'OIGIT 15 NOT OIAL!P 
T!-1£ s··oPER.4TED OPENS THE Jf't.EAlJ ANO NO qROtlP 
5ELeCTION CAN Be MAP! (INr!L THE f£NS" OIGIT 15 
/JIALEP. , 

FO 
..L. A X, }. Vl----1 - 48 

8 

: A~~ J~ ,fl-- -<'8 

(3 ~~ 

~-48 

SEQI.IENCc CI-IARr 
S//8. ReMOVES ReCt/V£R FROM ..SWITCH-#OOi( 

5U8 S€r 

OIAL 
DIAL [T 415(£5.) 
Pt/IS£ 

2 IJIAL 
f)IG1T t 4/.5(S.S.} 

DIAL [T ,4/§(SSJ 
Pl.IL$£ 
fl tJiAL 

/J/0IT 41 5 (5. S.) 
t)IAL 

f)/Al 

* 
__l_ 

* 
T _LIJ (.5.S.) L NOre L 
~HVNT~RIJNT~~l--------

f)IAL TRANS SR 
'SJ RA NOTE i' 

PIAL (s. ) RC 
TONE .S. !STEPI I NOTE 4 

1)/AL n,i, 
TON£ ~ ~ 

t..oST 
(S.S) srP 

$NOT€ 5 

REV~Rr1ve [t T 
PL/LS! .S TP j_ 

{ 3' 
8RVSH S~L. 

REVERT/Vt T 
PULSE t 5TP :f.. 

iJKtJSJ.I .si. z, I 
)t 5TP :i_ 
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/12(5.S.) 
L 

RLS 

H 
[sr]'Pl 

H 
!ST£PI 2 

H 
~ 

H 
!STEP! 3 

L (.5'EL.) 

[K]L(S£L) 

: UP I (SEL) 

GL]o(sa.) 

[AJ0(5ll) 

[I] l(SEL.). 

W l(.SEL) 

t_ I NOTt 5 I 
REVERT/Ve [ · 

Pl/t..Sc t STP 

[Z]L(Set.) 
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8RU.SH 'JEl. I ' 
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.fENO£R 

DIAL [ PtllIE 

/).~/GIT 

IJIAL --r 4;5 (S.S.) 

IJIAL 
415 (f.,r) 
IJIAL L 

--r 21 3 (S.S-s__ J'HtiNT FROM I------- U 
¥ 0/Al TRAN.fMITTER J'R !JT£PI 9 

I /r ) (JJ) OA 
.___2.t~j,.1-.S ...... ·--·x REC~IV£R ± n;r, 

CCTCLOSED llC 
(S.J') IJ'T£PI .3 NOT£.J' .3 

.J NOT£ .J 

RA RLS L 
l?C-1. 

I IT Z .JT Z 

- 41J 

s 
l?C-.3 

C>~--.l-¾;~t 

.e-1 

-46 

(j RI.J L 
RC-1. 

z IT 2. 3T 2. 

s 
!;:C-3 _L__----c-o.z ___ _ &~IT ~tM 

C 

NOTEJ 

I Tf/£ ;~A" /J' A .ILOW RELEASE RELAY AND STAYS OPERATcD 
BY IT.f JLOW RELEA.fE FEATtlR£. IA'HEN THE L" RELAY 
l.f OPERATED fJtJRING THE DIALING Or A OIGIT, B/JT 
REL£AS£S IN BETWEEN THE fJIALING Or DIGITS AND 
AFTER TH£ LAST DIGIT IS OIAL££J. 

1.. TH£ "T"l/ANIJ 7(C"MAG'NETJ WHEN ENERGIZEO WILL 
NOTCAIJJ£ TH£"T7J"AND 'l?CSVvlTCHU T:JSF£PTO 
TH£ NEXT JET Or TERMINALS 

3. TH£ ·rlf'ANO RC'MAGNETS WHEN DE-EN£RGIZ££J 
WILL CAVJ'£ TflE "T'"tFAND RC.SWITCJIE.f TO .fT£P TO 
THE NEXT S£TOF TERMINALS: 

4: rH£ :rRE!..AY R£L£A5£S .8£CAl/.f£ TH£"T£NJ"'O/GIT 
/J [)JAL£!) 

5 Tff£ ':.5" RELAY R£L£AJ'£S .8£CAtJ.f£ TH£ t/NIT.J"OIGIT 
1.5 DIALED. 

.J'EO/.JENC~ CHARTS tJNITJ DIGIT 9 

JU8.MOV£.F 0/Al OFF-NORMAL INORO£RTO OIAL 9 

DIAL REST0,f£.f TO 
NORMAL !I OIGIT9 

DIAL 

DIAL [ 
Pl/LS£/ 
IJ0/G/T 

DIAL [ 
PIJLJ'E 2 
IJ DIGIT 

O!AL [ 
P!ILSE .3 
1/tJIGIT 

DIAL [ 
P{JLJ'£4 . 
IJ0/G/T 

DIAL { 
PIJLJE 
t!Dl~T ·. 

OIAL [ 
PIJLSE. 6 
1./DIGIT 

DIAL [ 
P{JL.f£7 
1/0i;IT 

OIAL j 
Pt/LSE 81 
1/D/Glr l.. 
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T 

t 
-r 

t 

4-t5fS.S.) 

DIAL 
4 tS{ff) 
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4 t5(S.S.) 
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<f- tS(J'.S) 

DIAL 
4-t 5(rS.) 

lJ/Al 
4-t S(f.S.) 

DIAL 
4 f 5(.J".f) 

DIAL 
4-(5(fS.) 

OIAL 
4t5(SJ) 

OIAL 
4-t 5 (f:S.) 

DIAL 
4-t5 US) 

DIAL 
4-tS(f.S.) 

DIAL 
4 ¢ 5(J".5J 

DIAL 
.fl ( 5 (f:S.) 

DIAL 
4(5(.J'..f) 

OIAL 
4 t S {.J:f) 

DIAL 
.u .J (.f.f) 

TRANJ'MITTER 
JH!/NTEb (ff) 

1> 
IL 

l> 
IL 
l> 
IL 
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IL 
I, 
IL 
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iL 
IL 

IL 
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T 
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Zt/(J'.S) 
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I 

(I 

* t.JT£PI 
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(/ 
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u 
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__J_ IJT£P! 8 

CONT/NL/ED R80VE UPPER LEFT 
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.Jl/8 MOVEJ' 0IAt. OFF-NORMAL IN ORDER It) DIAL 6 
OJAI. 

OIAL RE.5TOR£J TO 
NORMAL TDIGIT6 

DIAL 

DIAL 
Zt3(SS) 
TRANJMITTER 
.fHtJNTEO (JS) 

2f/(.f.J') 

RECEIVERCCT 
OP£N(.J..S.) 

4 t5 (J:.f) 

DIAL [ 
Pl/1.JE I 
T0/6/T 

l r 
A'A . ISTlP! NOTE 1. DIAL 

4- t 5 (.J'.S) 

~ L NOTE I J!:TY'l NOTE 2 
DIAL _1= 

DIAL [ 7:= 4 t 5 (J'.S) I L i_ @T"EP} I NOT£ .3 

PIJL.fE 2 . _ 
T DIGIT t OIAL * 

•l l. l ~T"EP 
L..-_4..;.(...;;5...:.(f.:...J=·'--------1 

DIAL 

DIAL [ '"'T.__~4'-(5;:__;_(.f..:...J'.)'-------I....j· L _L_ jsr.T~PI l 
P//LSE 3 _ 

T DIGIT ,1 OIAL * 
:::(SS) ~ l . ';' 

_i: ::__J_ ~ 
--c 4-ts(.fs> I. l ~r'EP 3 

~ OML ~ 
'I' 4-tS(J'J) * ~ 

OIAL IL 
DIAL [ 
Ptil.fE 4-
T 0IGIT 

OIAL [ L 4 ts(.[J) I , 
Pt/L.IE 5 ~ ,. 

T DIGIT ,¥c..._~~;,-:S:...:L (:._J:..:...J'.)'-------....j I, 

T 
:i_ !J7EPJ 4-

r *!Ea 
0/Al [ 
PIJLSE 6 
T !)/GIT 

DIAL 
----C tf.. t 5 (ff) 

DIAL 
¢15(Sf) 
DIAL 
Z(.1 {J.S) 

IL 
L 

r 
:::i_ Im.Pl s 

r * !J7EPI 

OIAL ___l!Ht/1VT FROM 
r 

f.rnPI 6 
2t I (.rs) - r!rAN.fMITTER :x {SJ') 

REC£/VER 
CCTCLOJEO 

(SS.) 

JR RA ± ,!~2 NOT/-3 

.J NOTE 4-

.JENO£R 
R£C£IVING T IJIG/r 6 
R£C£/VING U DIGIT 9 
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;:; ~':,. 

~ ~I{) 
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JEND£R 

JELECTOR 
0-l-1·3·4-5•6· 1-ti-9 

__,__~srp1--~J--+lJO-'~ Fr p -rl 4 
IT l A l bJ--+f© 

NOTES 

I THE PRIM£ COI/NTER fJOEJ NOT 
OPE.RAT£ AJ IT IJ JHIJNTEO 

.Z. T,f/£ PRIM£ COi.iNTERS fJO NOT 
OPERATE AS TH£YAR£Jll!/NT£D 

3 THE j'" RELAY OPERAT£S f3ECAL/f£ 
Tl/£ 1/NITF £)/GIT IS NOT fJIALEO. 
TH£ ... f"OPERATEfJ OPENJ THE 17" 
LEAD AND NfJ GROIJP J£LECTION 
CA/V 8£ MAD£ {JNTIL THE 7/NITJ" 
DIGIT IJ DIALED 

4. /,C TH£.t£NJ'" DIGIT IS DIALED TH£ 
".JTP"ANO L - RELAYS OPERATE WITH 
TH£ SELECTOR JEQ JW. IN p(}J/TION 
3 AND TH£. SENDER JEO JW IN 
POJITION 4-. 

STP 

~ __L A X,z N 
A 1- 6 
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A /4 
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3' 
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5 
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1/.~I~ -4-8 :16©,,. 
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-M 
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3 AWAIT/NC JENDER 
4-: TOIJ JELEC TION 
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4h 6 
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5' 
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I A 
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I A 

..3' 
.J 
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4. TENS SELECTION 
5... PASS BY 
6. tJ/VJTJ fELECTION 

.ITRAPPIIVG OF 
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f~ 
% ~ ~--
RI 
rl 

_=ca:JS(SEL) 

DIAL J£,[QI/E~ ~1;~::NJ OR GROUP fELEC 170N 

~~6 +L 
T 0/(;IT lJIAL _ * 

1-IS(SSJ 

-rl]!fJa.n 
y DIAL 
IJ\ _.l..( /(Sf.) 

=i_ .f/1/JNT FROM 
TRAN..fMITTER 

V (J'S) 
I\ RECEIVER CCT. 

NOTE'.¢ CLOSED (SS) 

,X IL] .3(.SEl.) 

l 

JR 

.RA 
RC 
~.l 

s 

T 
~6 

REIi,. 'ER1lv£[ 
PI/L.5£ 7 

[L] 6(.fEt.) 

t ~OTP X NOTE 2 

L (SD) 

CZ] 4 (SE!.) 

.ITP 
6 NOTE I 

TEIVJ'SEL 

.z I 

~ ,.., 

I 

I A 

I 

FO' 
_LAX/ 
--

_L 

t-----~ STP 

l {SE/.) 

[Z]5(SEL) 

.z 

2. 

f££NOT£I 
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2. 

I 

0 

--f.<1 

2· 
2 

--'!-6' 
I 

1' 
I 

-tM I 
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-4-8 

A 

A 

5/2 s 

L° ~~~I D -M 

0 -,M 
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RELAYS 

FO' 
0 

I A 

@a (S£L) 
3 

TR1Ps saT m O (J.~LJ 
REJ/ER771/L· [ __1:: 
PUtJE I 

T£NJ JEL ~. 0 (SEL) 

REIIERTIV£ [ I (]i] / (J'EL) 
P{JL.5£ 2 
T£NJ Jt:L. C2) I (..fEL) 

REVERT/I/£ [ 
PULSE .3 
T[IVJS£l 

REVERTIVE[ 
PULS£ 1- , 
TENJJEL. 

REVERTIVE[ 
PULS£ 5 
TE/YfJ'£L. 

CE) 2 (SEL) 

[E]2 (SEO 

[§]3 (J'EL) 

0£]3 (SEL) 

DD 4 (SEL} 

04 (SELi 

t 

t 

R£IIERTIVE t-------
PtJLS£ 6 

STP 
6' 
STP 
5 
STP 
5' 
STP 
4-
STP 
I-' 
JTP 
.3 
STP 
.31 
STP 
1. 
JTP 
l' 
STP 
I 
STP [ I ra:]5 (.JEL) 

T£N.SS£L. I QD 5 (J'EL) I' 
DUPLICATED ABOVE UPPER. LEFT 

SENO£R 
GKO(JPOH T£N.f ✓ELECTION 
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~ ~ N ~ 
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~•u-~ 9' 
A I 9 A 

SENDER .SEO 5WITCJ.I I 
"' /./NITS SELECT ION 
7/18 PIISS .8Y 
I IVORA1A4 8' 

A 
l.u 
~ ~ ).. 

~ ~ -~ 
.SE/.. 5'E() .SW!rC/1 

5 AWA/TIN(; SENOER 
I 

4J t/N/75 SELECTION 
7 PAS58YtOPERATEO'L" 7' 
8 TALK/NI!; A 

I 
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6' 6RIJSHES 

A 
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f) 

{c ~ 
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I 
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REV!"l?T/V£ 
Pill.5'£ 

7 
t1A11rs .J'c L. 

R€V€RTIVE 
PULSE 
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PULSE 

9 
l/N!T.S. .5'£L 

REVERTIV£ 
PIii.Se 

/0 
I/NITS Sci. 

4 

I A 

3 

I A 

I A 

I~ TJ.ll ''t/N/TS"OttilT /5 fJ/,4lEO T#E .irP"ANO L,, OPERATE WITH 'Tf/E 
SELECTOR 5'E(J . .SW IN ,POS 5 AN!) Tf.lt SE NOE Ir SEQ . .SW. IN. PO..S. q1. 

T[E]5(SEL.) 

[ I OZJ•fSEL) 

fOZJ•fSEl.) 

[ I QD 7 (.<EL) 

1ozJ-7(.sEL) 

_ OZ] 8{.SEI.) 
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I 
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A 

,? 

I 
0 

~Sf 
t STP 

.J' 

l-T 
+STP 
X 2' 

PfP 

.SEQUENCE CHART· UNITS SELECTION 
.StltJ .SEr 

f)IAL 

DIAL [T 415 IS.SJ 
Pl/LS£ 

9 DIAL 
u PIGIT 415 IS. .S.) 

DIAL 
T 21.1 ts.s.J ¥ PIAI. 

21'1 f.5'.S.) 
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__LFROM 

TRANS. (SS) 
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(SS) 

L 

RA 
RC 

i.s'TEPI J 
Norc1 ¥ [E] 5/SEL) 

- ' ----1 s 
(5EL) 3TP 
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PULSE L tSTP 
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,-----' rv L t. SJf 
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/' 

I 
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li'EVERrlVE 
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4 
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[ 
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STP 
I,' 
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I A 

IJO Fo' 
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A 
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ll.5'EL. I [£]4/SEL) J 
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I. RELAY OR OTHER APPARATUS OPE,eATIOAIS AND RELEASES OAJLY 
AR£ .SH<?WA/. 

2.'//£/ZTICAL PROGRESSION OoWNWA/20 SHOWS rH£ TIME PHASE OF 
RELAY HOLIE.M£/..Jt.:3{0P£RATION.5 0/2. R.£.L£AS£S} 

.8. OPl=R.AT£ SYMBo/...s: 

(A) 

(.6) 

(c) 

"6<s> 
~CH'=\ 

/AIDICArE=s A RELAY coH£S ,o FULLY OPERATED 
CONOIT"/OA./ ArTH/5 PO!Ni.'FOR POLAR!ZEORElAYs, 
TH£ARHA1URE HAS HOVE{J TO F/20/4./TOR LEFT 
CONTACT. 

/NCJICAT'E:5 /Nt£f2RUPTE.R CHG HA:S CLOSEP ITS 
BACK CONtACT. 

J, f°Rll..:_ /NOICA~E.5 LINK SEQU£NCE SWITCH HAS AO· 
,t ~ " VAAICED ro po.s1r10A.1 Z. 

_J, 1NOICA1£S LINK s£NO£R SELECTOR UPft PRIVE 
(D} 1' (UP I~ M/'tGA/£1 IS OPE£AT£P. 

4-. /2ELEA5£ SYME30L.5: 

(A) 

(B) $ CF) 
DISC 

IAIOICA7E5 B RELAYCo/v1£S TO FULLY R£L£ASE D 
COAIDIT!ON AT THIS POINT. FOR POLAEIZEO RE
LAY.5/ rHE ARMA7UR£HAS MOVEP TO BACK OR. 
RIGHT CoNT,4cr. 

/AIOICA1ES /NTE/.2RVPTER 01.SC HAS OPEA./£0 
1r.s FRON/ C0/4./TAcr. 

( C) +~) INOICAtES L/A/K CIRCUIT O;.sTQ;cr SELEC'TOR ~e.:: VP-O/2/t/E MAGN£r IS RELEAS£O~ 

5. SYMBOL N0tAT/otV: 
'j( /A/{>ICA1ES 0/4/E OR HOR£ OF THGRELAYS 

(A) 'I' ss- t?£5/GNA1EP .SSA ro SSI<. HAVE OPERATE.0. 

(BJ 

(C) 

(DJ 

* A\-5 

iGA,sW 

t A/6 

/,V/;)/CATES ALL. Or" rHE f.2£LAYS CJESIGNA rEo 
A.1 roA5 HALI£ 0P£RA1E£J. 

/AJCNCATES B01H GA AA..1.0 SW REL..,4YS HAVE 
oPERArEO FROM THE SAM£ CAUS£. 

/A/OICAT£S THAr E1rH£R OA/£ OF THE RE
LAY.S HAS OPERATEO. 

"'· C~tti~;::~i_ t~:ffft~R£ USEO 10 LI/\..//<' CAUSES WJ1H 
£FF£c16 OA.I Sl/CC£ED1,Vq LIA./£ .S A .S: 

L!A/G j t L /N/;JICA T£5 THAT THE L/ REL AV ON LIA/£ {Z 
HAS OPERArED A-SA RESULT oF L. RE~.."fV 

LIA/£~ LI OP£eATINq ONL/NE/. 

(8) J.IOQJZO!v;AL 0/2 OBL!Cr>UE LIA/£.S A/2£ t/S£0 TO C0/4/NECT 
MUL-1/PLe cAvsE.s so AS -ro /..VO/CATE THEIRCOMHO,.V 
EFFE.C.T 012 7""o CON,A..//=CT HULr1PLE €PFEC1S To /N..O
ICA tE 1HE/R. COMM0/4/ CAUSE AS: 

L/,A./1= I ' 'A I,, !NP/CATES THAT 1HE C 12£LAY HAS OPERATE{? OA/ 
LIN£ z. A!, A RESULT OF aorH A ANP B OPERA
TION ON LINE f. MEITHER. A A/OR. B OPERATION A
LON£ IS SUFFICl£NT TO OPERATE C RELAY. 

"1£L*~c 
LIi./£;!! f 0 

INPICAr£.s TMAr rH£ Q !<FLAY HA-5 OPER,A,TE[)ON 
LIN£ 2. AS A RESULT OF El7H£R A,B OR c RELAY 
O.PEJ2Ar10N ON LIN£ f;. ' 

7, Al2120WH£ADS: 

., 

ARR0WHEAPS ARE' USE'P ro SHOW TH£ p,eEc!.SE MEAN
/A/et TD BE ATTACH££? ro THE COA/A/ECT/A/y LIN£. 

(A} IF ARR.oWHEAI? IS O/V A HORIZOAITAL LINE ANI? 1.5 
L0CArEO BETWEEA/ Two v£,er1cAL LINE.SI tr GIi/ES 
TME HO!<IZONTAL LINE 01R.Ecr10A...1 IA.ISOrAR AS CAUSE 
To EFFECT IS CONCE.RNEc:>. FOR EXAMPLE: 

)(FLA )(Z 

/NO/CATES Z ANC> SW WILL NOT OPE.RAT£ 
(/A.JTIL BorH THE LFANO CLA HAVE 0/?ERATEP 

)VfJIIBVr TM£ FLA WILL c,p£,eA_rE /NOE'PFNPENTLY 
' OF TH£ LF. 

(BJ Ir ARRoWlfEA.0 IS ON A Ho.e1-Z:.01VTAL APJO{I\./IN·q. 
A t/ER.1/CAL LINE TH£ EFFECT OF THE= ARRoWHEAP 
IS LIMlrEp ro rH£ OPERATIOAJ .SHOWN OIRECTLY 
BELOW; FOR £¥.AMPLE: 

/A.JJ)ICAT£S SW IS OPE"RA77IV(l FROM LF ONLy'; 
rHE Z FRotY? THE LF AA/0 CLA/ ANP rHE 

;KSJV FLA FROM rHE CLA OA.ILY. 
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