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FIGURE lA SPECIFY "X" '.-IRING FOR RELEASE 
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(ll&M) f!Gl'RE lB SPECIFY ·y ·,IRING FOR RELEASE 
BATTERY. 

ENGINEERING NOTES: 

51-INSTALLER SHALL ADJUST LEFT NORMAL POST SPRINGS 
TD OPERATE 0'1 LEVELS ON WHICH POSITION CALLING 
IS REQUIRED. 

FIGURE 2A - SPECIFY "A' WIRJNG & APPARATl'S & "X" 
WIRING FOR CE�TRALIZED Sl!PERVISOR 
CONTROL AND RELEASE GROUND. 

MANUFACTURING NOTES: 

10-SHELF JACKS 9 & 11 �\AKE CONTACT WHEN SI< ITCH 
IS RP.;'10\'ED. 

11-PRIOR TO ISSl'E 3, "IN" TER�INAL OF NL�BER 2 
WINDING ON RELAY "A" WAS WIRED TO RELAY "B" 
SPRING 6. 

12-PRIOR TO ISSUE 4, "X" \,IRING WAS PART OF 
CIRCUIT & ''y''\./IRING SJAS NOT SHO\,N, 

13-PRIOR TO ISSUE 8, "\•:" WIRJNG AND APPARATUS 
\,'ERE PART OF CIRCt'TT AND "z•· WIRING AN-D 
APPARATl'S \,ERE NOT SHOWN. BEGINNING WITH 
ISSl'E B, ''Z'' WIRJNG AND APPARATUS SUPERSEDE 
"h1 " WIRING AND APPARATI!S. 

!�-PRIOR TO ISSUE 8, S\.'ITCH JACK WAS 20 POTH. 

15-PRIOR TO ISSl'E 9, RELEASE-MAGNET COIL HAD 
1000-0HM N.-J. i,'INDING, AND "B'' WIRING & 

• APPARATUS WERE NOT SHOl,N, 
BEGINNrnG 1,ITH ISSUE 9. OH!T RELEASE-MAGNET 
COIL'S N.--I. 1,IND!NG,.A:-JD ·PROV,LDE "g• WIRING & 
APPARATUS. FOR FltLD CO�ERSION, VARIS70R 
MAY BE ADDED \<ITHOl'T RELEASE-MAGNET COIL 
CHANGE. 

16-PRIOR TO ISSl'E 10, F!Gl'RE 2A AND "A" WIRING AND 
AP?ARATl'S WERENITT SHOWN. FIGURE 2A IS TO BE 
FURNISHED \{HEN A TEST CONNECTOR ARRA:,GED FOR 
CENTRALIZED Sl!PER'JISOR CONTROL IS REQl' I RED. 

17-PRIOR TO ISSPE 10,"C" WIRING & APPARATUS WAS 
PART OF "B'WIRING & APPARATUS, "C" WIRING 
& APPARATUS IS NO LONGER FURNISHED. 
(NOTES CONTINUED) 
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BATTERY . 

ENGINEERING NOTES : 

5 1 - 1  NS TALLER SHALL ADJUST LEFT NORMAL POST S PRINGS 
1D OPERATE 0� LEVELS ON WHICH POS ITION CALLI NG 
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FIGURE 2A - SPECIFY "A"  WIR ING & APPARATUS & "X"  
WI RING FOR CENTRALIZED SUPERVI SOR 
CONTROL AND RELEASE G ROUND,  

MANUF AC TUR ING NOTES : 

10- SHELF JACKS & 11 MAKE CONTACT WHEN SW ITCH 
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1 1 -PRIOR T O  I SSUE 3 ,  " I N "  TERMINAL OF NUMBER 2 
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FOR DETA I LS 
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F I G. T B  ( FO R  R E F E R ENCE ONLY )  
T E S T  CONNECTOR TCM (TAL K a MON ITOR) 

BANK MULTI PLE T E RM I NAL B L O C K  
( 2  T E R M I N A L  BLOC K S 8 X5 0 )  
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(Written speoifica.lly for circuit issue 15 , 
but may also apply to later issues. Refer 
to H print for appropriate E issue number.) 

FEATUll;§S 

(a ) Connect s  the Tes t Operator to the line under te s t  

(b ) Enables te s ts to be performed by the Tes t  Opera tor 

( c )  Calling party re leases  only 

(d ) Provides a non-releasing alarm 

( e )  Enables tests to be performed from a Call Com­
mander 

) 
CIRCUIT OfJl'TION 

.WRITTEN BY 

FM 28 1 (12/66) 

A .  Figure s lA or 1.B and 2A used 

1. 00  Seizure (Operated : VON springs ) 

Th is switch is  marked idle by absence of ground on lead C .  
When the preceding equipment extends the call  to thi s 
c ircuit , the line loop acros s leads -LINE and +LINE is 
clo sed  to relay A .  Relay A operates . and closes  relay B and 
:/fa2D .  Relay B operates , and g:rounds lead C to hold the 
preceding equipment and to ma::rk this switch busy . Relay 
D operates . 

2 . 00 Ver tical Ste22ing (Operated : lelays A ,  B ,  and D ;  
VON Spr ings ) 

Relay A follows the fir s t  series of dial pulses and , when a t  
normal , opens re l«y ·· :S aJ;:t<! c l�'9es l1D , • ::�b•.• Vffl\T�11et in ser ies 
The VERT magne t follows tlme pulses f'.f;llm rel•y A and s teps 
the shaft up to the di�,lea lev�l . '.lbe V-ON springs res tore 
on the fir st  ver ti�;al ,,tep� �.� Qi11El�l, #2ID . REalays B and 
D rema in operated d�iJN ill• •l'Ju:'lBI-. d1,11e to their s low- to -

APPROVED ISSUE D�AWING NO. 
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When a Te s t  Connect,0r arranged for central ized supervisor 
control  is required- , F IG 2A is us ed with "A" wir ing and 
apparatus . If  the dialed level has .  a normal co s t  control 
(NPC , FIG 2A ) the LT NO:P SPGS lead NP G to operate a 
contro l re lay in the as socia ted  c ircuit .  

At the complet ion of  puls ing , re lay A re -operates , opens 
:/falD and the VERT magnet in sei:- ie s and c lo se s  re lay B .  The 
VERT magne t re s tore s . After i t s  s low-to -release  inter val , 
r e lay D res to.re s  and trans fer s the puls ing c ircuit to the 
ROT magnet . . • 

3 . 00 Ro tary S tepping (Operated : Re lays A and B )  
' . 

Re lay A fo llows the second . s erie s o f  dia l pulses  and , when 
a t  normal , opens relay B and c loses  the c ir cuit to the 
ROT magne t .  The ROT magnet follows .the pulses  from relay 
A and s teps the wipe� s to the bank contact s  o f  the d ia led 
line . 

At the end o f _ puls ing , relay A re -operate s ,  and c lo s e s  
r ela:y B .  Relay B doe s no t res tore during puls ing due to · 
i t s  s low- to -release  characteris tics . (As long as  relay B 
is  operated and relay D is restored , the ro tary pul s ing 
c ircuit can be re -clo sed ; thi s  allows the tes ter to s tep 
to the next l ine at  any t ime by d ial ing the digit one ) . 

4 . 0 0 Te s ting the Dialed Line (Operated : Re lays A and B )  

If  the called line is  bus y ,  ground on · the C wiper caus e s  
the preceding equipment t o  give the Tes t Operator a busy 
s ignal . If  the ca lled line is  idle , the Tes t Opera tor may 
te s t  ·the called line over the + and - TEST and EC lead s . 

5 . 00 •• Re leas ing (Operated : Re lays  A and B )  

When the Te s t  Operator re leas e s , the line loop acro s s  leads  
- LINE and +LINE is  opened · to  relay . A . Relay A re s tores  an_d 
opens relay B .  After its  s low- to ,..relea se interval , relay 
A re s tore s , removes ground from lead C to release  the 
preceding equipment and c loses th e release  magnet c ircuit . 
The release  magnet operates and releases the switch shaft ; 
When the shaft returns. to  normal ,  the VON Springs operate  
and open the release · magnet . The RLS magne t re s tores . 

B .  F IGURE 3A . us ed 

1 . 0 0 Se izure  (Operated : VON Spr ings ) 

This  swi tch is  marked idle by abs ence o f  ground on lead C .  
When the preceding equipment extends the call to th is  c ircuit . 
Ground on lead KL or ML c loses  relay A .  Relay A operates  



and c lo s e s  re lay B and 4/:2D . Relay 13 operate s and ground s 
lead C to hold the preceding eqµiprnent and to mark th is 
switch busy . Relay D operates .  

2 . 00 V�r t ical Stepping (Operated : Relays A ,  B ,  and D ;  
VON Spr ings ) 

Relay A follows the first  ser ies  of  ground pulses  and , whett 
a t  normal ,  opens relay B and c lo s e s  4/:lD , and the VERT 
magnet in s er ie s . The VERT magnet follows the pulses  from 
r e lay A and s teps the shaft up to the dialed level . The 
VON springs re s tore on the fir s t  ver tical s tep and open 
4/:2 D . Relays B and D r emain Operated during the puls ing due 
to  their s low- to -release character istics . 

At the comp letion o f  pulsing , relay A re -operates , opens 
4/:lD and the VERT magnet in ser ies , and c lo s e s  relay B .  The 
VERT magne t res tore s . After i t s  s low- to -release . interval , 
r elay D re s tores  and trans fer s the puls ing c ircuit to the 
ROT magnet . • 

3 . 00 Ro tary S tepping (Operated : Relays A and B )  

Re lay A follows the sec.and s eries of  ground pulses , and 
when a t  normal , opens relay B and closes  the c ircuit to the 
ROT magne t .  The ROT magne t fo llows the pul s e s . from relay 
A and s teps the wiper s to the bank contacts of the d ialed 
l ine . At the end of puls ing re lay A re -operate s , and 
clo s e s  relay B .  Relay B does  no t re store dur ing . puls ing 
due to i t s  s low-to -release charac teris tics . (As long a s  
r e lay B i s  operated and re lay D i s  res t·ored , the ro tary 
puls ing c ircuit can be re-c lo sed ; th is allows the tes ter to 
s tep to ·  the next l irie at any t ime by dialing the digit  one ) . 

4 .  00  Te s ting the D ial.ed Line (Operated : Re lays A and B )  

If  the called line i s  bus y ,  ground on  the C wiper · cause s  
the preceding equipment to give the Tes t  Operator � busy 
s ignal . I f  the called l ine is  idle , the . Tes t Opera tor may 
te s t  the cal led line for the "Monitor arid Talk" func t ion 
over the + ,  - ,  C , E;C , and L2 leads

ti 
or the Tes t  Opera tor , 

by depre s s ing the ' 'Key Set  Monitor • key a t  the cal l  
commander may tes t over the Ll , ERR , DSC ,  ARD , K4 , K3 , K2 , 
and Kl lead s . 

5 . 00  Re lea s ing (Operated : Rel ays A and B )  

When the Te s t  Opera tor release s , the ground is  removed from 
re lay A .  Relay A res tores  and opens relay B .  Af ter its  
s low- to -release  interval , relay B re s tores , removes ground 
from lead C to release  the preceding equipment , and c lo s e s  
the RLS magne t c ircuit . Th e  RLS magnet operate s and 
r e leases  th e switch shaft . When the shaft re turns to 
normal , the VON Spr ings operate  and open the RLS magnet . 
The RLS magne t res tor es . The c ircuit is now a t  norma l . 

NO. 
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·.t*DENOTE$•.-APPticABLEi·••·AnJUSTMEN1:$-• ·\ i 
• �tfo t, ... rNsrnE. oR :ARMATIIRE .:END ··.WINDINg .• :: r:) 

:z3 oloo5 i"j.03): . ; .. ffo2-0lJTS IDE Olt .. . . HEEL . END.•·.WINDING.> > ;' , ; 
•·.04.o-.soo- 706 -S �L .A� =SHORT .' LEVER ARMATURE .• . " . • ' ' ·� •· . · .  . . . . . . . . .. . . .. . . .  . 
040 -:500-502 · S .  R ;.,SLOW TO RELEASE S O · =" suow: tcf OPERATE \;· X,') '. .{ ';' 
o40 ... 500-So4 . -A: c : =ALTERI�TING cuRRENr : ) -, "' . . • •· · •• • •• • •• • • • • • • "<t ' , "· , 

040 -500-102 • O=OPERATE ·."' < · .. · .  N .O . =NON-OPERATE . < ; 
040--502- 702 .· .. /R=RELEASE .· •·· •.•• ....• .  · o . c . =OpEN ... C l!CUIT .� ..• 7 . · • ? ( • </ , .  •040�·5c0o .. ,s.ol·. ,•·· •.C;�i�f�v�El§�2�.·•.1gi{p���rcTi�i�.6�£�};;;:1�"j:;�.f::tm:}t�' :t:: 

-READJ . VALUES ARE FOR ADJUSTING ONLY . • �- . . . 
-CURRENT IS SHOWN IN AMPERES . . · • •. • •  • 

• ·  • . .. • .. FOS . ;.,'J'EST WITH . P()SITIVE BAt ;TIIRU/ RESfSTL\F TEST SE'I' •. 
. �NEG� =TEST WITII 'NEGAT IVE BAT�THRU RES IS.T .OF TEST .. SET • .  

RELAYS PREFIXED BY GR OR iGT JtAVE WIRE . WRAP TERMS � >,, 
•RELAYS . PREFIXED BY R :o&,' RT , .HAVE •. SO.LDER.· TEJlMI�LS i.f • 
.Tftts. ADJUSTMENT APPLIES · ... IN EITHER .CASE\· •• · .·· '  

• . .·.• ' > '. . - NOTES / • ' . . . . .. . < . < • 
l ... TEST WITH BOTH ·· WINDINGS IN SERIES .. .  •• 

23()-007·"'.'708 2 -ffol WINDING TQ OPERA'fE AH SPRING ONLY • . • · . . . . . , 
23() -360  ... 506 3.:.sPRINGS .NEED · QNL'i' MAKE: CONTACT ON .OPERATE TESTS{> 
230--200-504 . . >4-BOTH TESTS . ,MAtiE> QR. 4foL WINDING . .  • ' .  

S'.EE B'.Et.Owc: , , 4folTEST · IS · ROB. Jkl SPRfNG ONLY . .... . > , j }  :· .f; 
230--0Q 7  ... JJ)6 .  • 5 --GONNECT . · 'RESIS'I'ANcE ·. · AcROSS TEST; \JACKS '. l' :& : 2 .  • J c::1 

·· · 23 Q  .. 00 7--705 6-SHORT I.EVER ARM �  RES IDUAL MIN • •  0015 ' '· }  >MAX. � 004'.,'i , • 
040- 500•}06  7-0PERATE AND NON-OPERATE VALUES ARE. FOK USE WHEN}( 
040--40l.._ 701 'I'.IMING REQlJIREMENTS ARE NOT APPLIED . 

·• • 

· 03 2-305 .. 700 
032-320- 700 
040� 500 - 704 
230-360-508  

• • 230-360--509 JACKS 3 & 

AH AGREES : WIT� >c IR cu it
i • •.·. · • .. ••. •• ·· · • • · •. i > .• •· 

• SWITCH STANP : ·• 
ROL SW . TEST POS IT ION 

F IGS . lA & 2A p.os . s  > 
F IG.S �J!3\ &  . .  }A •. ,POS . •  :,11 ) ·•·• · 







FM-1903 - 2  t .� 15 ... AlI-- 5t146o 
TRACING � � EMG. �co .  AH-58466 12-14-66 �-"'� 5- 19- ,7 
�L I-:;'f:141' -- .:ll:1_15 

s' SFl1 �G GAUGING TEST RESIST. AT 50 V CURRENT ...... TESTING INSTRUCTIONS RELAYS ...._ 1 ..... 
FOil READJ, .. TEST READJ, TEST ... � 

A IJ'IG, l, 0 I I I • I I I I I I I • .. 0 2900 'I 2910 . Ol4tl . 0151 1 
R-757-Al en ..:;I" 

, � 
6 NO 3000 3190 .0144 . 013.2_ 5 

D-2ts0026-A Ill �. z: 7 a: 
1 #1-200 n N 
1 =/f2-200 0 'o - - 6 0 z THIS RELAY SUPPLIED PRIOR TO ISSUE 13 . . 

A ir.mS:.il!llic c:.i I I I I I I I I I • I I .. 0 2960 2910 . Ol4b • 0151 l INS v. o .N .  SPGS . 3 & 4 .  
R-6177-A3 ii ..::t I� d NO 3oeo 3 190 . 0144 . 0132_ 5 
D-2�oogb-A Ill 8 z: 7 C: 
#1-200 n N 
tf2-200 n g 

- ..... 
'T"HT. S RELAY SUPPLIED BEGINNING WI 'IB ISS .  . 

B I r.i I I I I I I I I ... 0 1920 1700 . Olts4 . 0200 8 INS . v. o .N .  SPGS . 3 & 4 .  
R-8014-A4 : .  ti) a:> 0 g SHORT 0 NO 22 50 2580 • 0164 . Ol4tl POS. TO sro. 3 OF RLY. A . 
D-2ts2137,..4 bl {\f 

� z a: 0 0 
1 #1-000 n . . . 

ARM. N 

d - - - d 
SR 0 z •· 

flJl[: 
REI.AY:S ARRANGED FOR WIRE WRAP CONNECTIOJJS FIELD NOTE : S':ID. ADJS . A-100, 101, 120, 121,  122 , . 123 ,  124, 126 ,  130, 
HAYE PREFIX GR DR ST. COILS HAVE SUfflX 8, 131, 132 , 133 ,  134, AND 13 5 ARE NO LONGER SUPPLIED FOR 
THIS ADJUSTMENT APt»UES IN UTHER CASE. MAINTENANCE . REFER TO "FIELD INSPECTI ON AND ADJUS':IMENT. II 

EXPLANATION OF TERMS NOTES G.ISl� . : SH.ORT 'll!;i::i'l' JAG.Ki:; j & 4 RELAY ADJ USTMENT SH EET 

#1-I NS I D E  OR. ARMATURE END W I N DI NG, 
12-0UTSI D E  OR H EEL END W I N D I NG, 
SA • SLOW TO OlERATE & SLOW TO RELEASE. 
S R • SLOW TO R E  EASE; SO - SLOW TO OPERATE. 
AC ,-

0

ALTEF1NATING CU RRENT. • •. 
o - OPER. ; NO - NON-OPER.; H = H OLD,: R • RLSE. 
RESI D. • RESIDUAL ADJUSTM ENT VALUE .  TEST 

1-TEST WITH BOTH WIN D I NGS I N  SER I ES .  
2-TEST WITH VERTICAL MAGN ET I N  SER I ES .  
3--TEST WITH ROTARY MAGNET I N  SER I ES .  
4-NO. 1 WI N D I NG TO OPER. NO. 1 SPRING 

O N LY. 
5-SPRI NGS N EED ON LY MAKE CONTACT ON 

WHILE TESTING . TEST CONNECTOR CIRCUIT 

STANDARD ADJUSTMENTS 100 I l 01 I l 10 
120 1 121 I 130 I 131 132 I Lr-1 1 135 

13 , 

VALUES ARE FOR I NSPECTION ONLY. READJ.  

\ti•!

OR . ADJUSTING ONLY. CURRENT 
"' M PERES, ' P!OS,• TEST WITH.J''OSI- . 

OPERATE TESTS. 
6-BOTH TESTS MADE ON NCC 1 WI NDI NG. 

140 j I I SEE FIELD . NOTE CKT.- H- 5d466 I 2 SHEETS 1 1  ·· 
TYPE.MVR i ENG.-FEH I APP'Dllt.RBK ! OK.-L_

"
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; 

.
T 
.
. •. H

·.
· 
.. •.
•
·
R·
•·
·
.
· IJ. .•. R . •..

. -.£S_.
· 
. •  IST .

.
• •· _•.A .

. ·
N· C

·.· 
E OF' TEST

. 
SET; 

>. TH ,NEGA'l'"IVI: . BATTEFIY · · THRU 
F ::r'EST SET. 

·, 

.,,. ,; 

NO. 1 TEST IS FOR NO. 1 SPRI�<:. O N LY. 
7-CON N ECT R.ESIS.T ACROSS "f$;TiJAC.KS. 1  & 2. 
8-,-SHORT LEVER AFIIIII .  RESI D IUI IN, ,0015 MAX .004. 
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. IIDIST. �T H Y  • 
RELAYS SPRING GAUGING Tiff 

FOi RIEAD.t. , TUT 
D FIG . 1  0 I I I T -.- -.- T T I • I I .. 0 .lf-':;IQ 

R--r; t&2-AJ. i 
,� I� SHORT . NO 540-0 

D-2) 22014 I: LEVER z 
#1-l . 

· - ARM. - .... . 
F [R ... z . 

D . · i,1n.., , _ d I I I I I I I ·I 1· I I • .. ... 
R-5Qj 0.-C2 • (\ 

l ]),,.2�3J.4-A ... 
� 

z IC 
'ff'.L•5 11 ' 0 N 700 
'fFC.._ """ il ::I - - . NO 970 0 
-

... . z . I I I I I T T  T T T I I I I 0 .. 
i 0 .. z 

N 

z 
0 I I I I I I I I I I I • • • I .. 
i . .. 0 
IC z 

ft . 
z 

0 I I .a I I I I I I I I I I I I .. 
i 0 z 

. 
N 

z 
ci I I I I I I I I I I I I I I I .. 
i 0 z 

ft 

0 z 
EXPLANATION OF TERMS NOTES 

ft-INSIDE OR ARMATURE END WINDING. 
�UTSIDE OR HEEL END WINDING. • 1.;...TEST WITH IIOTH WINDINGS I N. SERI ES .  
' SLOW TO OPERATE a. SLOW TO R£LEA$E. z:,...TEST WITH VERTICAL. MAGNET I N  SERIES . ,  

435 
.595 

rtlO 
1100 

CUIIMIIT ·= 
READJ. TDT . ·= 
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