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UIT DESCRIPTION

i t
CHANGES

STEP BY STEP SYSTEMS
NO. 1  OR 3 5 0 A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP D I A L I N G  TOLL TRAIN
SELECTIVE OR

1 R I N G  SEMI-SELECTIVE RINGING

B. C h a n g e s  i n  A p p a r a t u s

B.1  A D D E D

1 -  6 3 T,  2 0 0 0  o h m ,  C  r e s i s t o r ,  Z N  o p t i o n

B . 2  REMOVED

1 -  KS- 8 5 1 2 ,  L 2 A ,  7 5 0 -ohms ,  K  r e s i s t o r ,  Z R  o p t i o n

D. D e s c r i p t i o n  o f  Changes

D.1 T h e  C  r e s i s t o r  i s  a d d e d  a c r o s s  t h e  RON c o n t a c t s  t o
p e r m i t  t h e  o p e r a t i o n  o f  E  r e l a y  o n  d i s c o n n e c t  t o

p r e v e n t  t h e  r e o p e r a t i o n  o f  K  r e l a y  o v e r  i t s  p r i m a r y  w i n d i n g
on d i s c o n n e c t  o f  t o l l  c a l l s .  A l s o ,  t h e  K S - 8 5 1 2 ,  L 2 A  K
r e s i s t o r  a r o u n d  t h e  s e c o n d a r y  w i n d i n g  o f  K  r e l a y  shown  a s
ZR o p t i o n  o n  I s s u e  3 6 B  i s  r e m o v e d .

D .2  T h e  C  r e s i s t o r  i s  s h o w n  a s  p a r t  o f  ZN  o p t i o n  w h i c h  w a s
added o n  I s s u e  3 4 B  t o  p r e v e n t  r o t a r y  o v e r s t e p .
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UIT DESCRIPTION 

11 

CHANGES 

STEP BY STEP SYSTEMS 
NO. 1 OR 350A 

CONNECTOR CIRCUIT 
COMBINATION TOLL AND LOCAL 

LOOP DIALING TOLL TRAIN 
SELECTIVE OR 

1 RING SEMI-SELECTIVE RINGING 

B. Changes in Apparatus 

B. l ADDED 

l - 63T, 2000 ohm, C resistor, ZN option 

B.2 REMOVED 

1 - KS-8512, L2A, 750-ohms, K resistor, ZR option 

D. Description of Changes 

D.l The C resistor is added across the RON contacts to 
permit the operation of E relay on disconnect to 

prevent the re operation of K relay over 1 ts prj_mary winding 
on disconnect of toll calls. Also, the KS-8512, L2A K 
resistor around the secondary winding of K relay shown as 
ZR option on Issue 36B is removed. 

D.2 Th~ C resistor is shown as part of ZN option which was 
added on Issue 34B to prevent rotary overstep. 
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~PT 2363-MKD-RJJ, Jr. 
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CIRCUIT DESCRIPTION

STEP-BY-STEP SYSTEMS
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIAL ING TOLL TRAIN
SELECTIVE OR

1 RING SEMI-SELECTIVE RINGING

CHANGES

D. D e s c r i p t i o n  o f  Changes

D.1 T h e  w i r i n g  shown  a s  ZQ o p t i o n  o n  I s s u e  3 5 D  o f
t h i s  c i r c u i t  t o  p r o v i d e  b u s y  t o n e  o v e r  t h e  same

l e a d  f o r  b o t h  t o l l  a n d  l o c a l  o p e r a t i o n  i s  r e m o v e d  o n  a
no- r e c o r d  b a s i s  s i n c e  WECo m a n u f a c t u r i n g  d r a w i n g s  h a v e  n o t
been r e v i s e d  t o  r e f l e c t  t h i s  c h a n g e .  T h e  w i r i n g  shown
as Z P  o p t i o n  i s  r e s t o r e d  a s  s h o w n  p r i o r  t o  I s s u e  3 5 D .

D.2 L e a d  d e s i g n a t i o n  LT B  i s  a d d e d  a t  j a c k  s p r i n g  2 3  t o
p r o v i d e  a  s e p a r a t e  p a t h  f o r  t o l l  b u s y  t o n e .  T h e

busy f l a s h  l e a d  d e s i g n a t i o n  " 6 0  i p m  o r  1 2 0  i p m  a s  S p e c . "
a t  j a c k  s p r i n g  2 3  i s  r a t e d  M f r  D i s c .

D.3 R e f e r e n c e  t c  o p t i o n s  Z P  a n d  Z'Q i s  r e m o v e d  f r o m  N o t e  1 0 9
and O p t i o n s  U s e d  Ta b l e .
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CIRCUIT DESCRIPTION 

CHANGES 

STEP-BY-STEP SYSTEMS 
NO. 1 OR 350A 

CONNECTOR CIRCUIT 
COMBINATION TOLL AND LOCAL 

LOOP DIALING TOLL TRAIN 
SELECTIVE OR 

1 RING SEMI-SELECTIVE RINGING 

D. Description of Changes 

D.l The wiring shown as ZQ option on Issue 35D of 
this circuit to provide busy tone over the same 

lead for both toll and local operation is removed on a 
no-record basis since WECo manufacturing drawings have not 
been revised to reflect this change. The wiring shown 
as ZP option is restored as shown prior to Issue 35D. 

D.2 Lead designation LTB is added at jack spring 23 to 
provide a separate path for toll busy tone. The 

busy flash lead designation "60 ipm or 120 :!.pm as Spec." 
at jack spring 23 is rated Mfr Disc. 

D.3 Reference to options ZP and Z~ :!.s removed from Note 109 
and Options Used Table. 
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CIRCUIT DESCRIPTION

STEP-BY-STEP SYSTEMS
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIALING TOLL TRAIN
SELECTIVE OR

1 RING SEMI-SELECTIVE RINGING

CHANGES

B. C h a n g e s  I n  A p p a r a t u s

B.1 A D D E D

1 KB- 8 5 1 2 ,  L 2 A ,  K  r e s i s t o r ,  o p t i o n  Z R .

C. C h a n g e s  i n  C i r c u i t  R e q u i r e m e n t s  O t h e r  T h a n  Those  Caused b y
Chances i n  A p p a r a t u s

C u r r e n t  f l o w  r e q u i r e m e n t s  a r e  a d d e d  f o r  s e c o n d a r y  w i n d i n g
o f  K  r e l a y  i n  p a r a l l e l  w i t h  K  r e s i s t o r .

D. D e s c r i p t i o n  c f  Changes

D.1 T h e  K  r e s i s t o r ,  o p t i o n  ZR ,  i s  a d d e d  a r o u n d  t h e  s e c o n d a r y
w i n d i n g  o f  t h e  K  r e l a y  t o  i n s u r e  i t s  r e l e a s e  when  o p t i o n  ZN

i s  p r o v i d e d .

D.2  N o t e  11 8  i s  a d d e d  t o  c o v e r  t h e  u s e  o f  o p t i o n s  V  a n d  ZR
when o p t i o n  ZN i s  p r o v i d e d .

D.3  R e f e r e n c e  t o  o p t i o n  ZR  i s  a d d e d  t o  N o t e  1 0 9  a n d  O p t i o n s
Used t a b l e .

BELL TELEPHONE LABORATORIES, INCORPORATED
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CIRCUIT DESCRIPTION 

CHANGES 

STEP-BY-STEP SYSTEMS 
NO. l OR 35OA 

CONNECTOR CIRCUIT 
COMBINATION TOLL AND LOCAL 

LOOP DIALING TOLL TRAIN 
SELECTIVE OR 

1 RING SEMI-SELECTIVE RINGING 

B. Changes in Aoparatus 

B. l ADDED 

1 KS-8512, L2A, K resistor, option ZR. 

C. Changes in Circuit Requirements Other Than Those Caused by 
Chan~es in Apoaratus 

C. l Cllrrent flow requirements are added for secondary winding 
of K relay in parallel with K resistor. 

D. Description of Changes 

D.l The K resistor, option ZR, is added around the secondary 
winding of the K relay to insure its release when option ZN 

is provided. 

D.2 Note 118 1s added to cover the use of options V and ZR 
when option ZN is provided. 

D.3 Reference to option ZR is added to Note 109 and ·ortions 
Used table. 
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CIRCUIT DESCRIPTION

STE]-BY-STEP SYSTEMS
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIALING TOLL TRAIN
SELECTIVE OR

1 RING SEMI-SELECTIVE RINGING

CHANGES

B. C h a n g e s  i n  A p p a r a t u s

B.1 REMOVED

1 -  6 3 L ,  A  R e s i s t o r  -  ZP O p t i o n

L .  D e s c r i p t i o n  o f  Changes

D.1 T h e  r e t u r n  o f  b u s y  f l a s h  t o  t h e  t o l l  o p e r a t o r  i s  shown:As
o p t i o n  Z ?  and  r a t e d  M f r  E t s c  r e p l a c e d  b y  r e t u r n  o f  b u s y

tone N  o p t i o n  w h i c h  i s  AT&TCP S t d .

D.2 R e f e r e n c e  t o  o p t i o n s  ZP a n d  EQ i s  added  I n  N o t e  1 0 9  a n d
Opt ions  Used t a b l e .

D.3 R e p l a c e d  b y  SD-31739-01  i s  added  i n  t h e  t i t l e  b o x .

BELL TELEPHONE ABORATORIES, INCORPORATED

DEPT 2363-MKD-RjJ
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CIRCUIT DESCRIPTION 

CHANGES 

STE! -BY-STEP SYSTE~S 
NO. l OR 350A 

CONNECTOR CIRCUIT 
COMBINATION TOLL AND LOCAL 

LOOP DIALING TOLL TRAIN 
SELECTIVE OR 

1 RING SEMI-SELECTIVE RINGING 

B. Changes in Aooaratus 

B. l REMOVED 

l - 63L, A Resistor - ZP Option 

D. Descriotion of Changes 

D.l The return of busy flasn to the toll operator is shown,as 
option ZP and rated MSr Disc. replaced by return of busy 

t-one ZQ option which is AT&!rCo Std. 

D.2 Reference to oot-ions ZP and ZQ is added in Note 109 and 
Options Used t~ble, 

D.J Replaced by SD-31739-01 is added in the title box. 
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CIRCUIT DESCRIPTION

STEP BY STEP SYSTEMS
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIAL ING TOLL TRAIN
SELECTIVE OR

1 R I N G  SEMI-SELECTIVE RINGING

CHANGES

B. C h a n g e s  i n  A p p a r a t u s

3 . 1  SUPERSEDED S U P E R S E D E D  BY

197GP s w i t c h  1 9 7 H R  s w i t c h
(ZL o p t i o n )  ( Z O  o p t i o n )

C. Changes i n  C i r c u i t  R e c u i r e m e n t s  O t h e r
Than T h o s e  Caused  b y  C'Jhanges i n  A p p a r a t u s

0 .1  A  n o n o p e r a t e  c u r r e n t  f l o w  r e q u i r e m e n t
o f  11 5  ma f o r  t e s t  a n d  r e a d j u s t  i s

s p e c i f i e d  f o r  t h e  d o u b l e  d o g  o f  t h e  s w i t c h .

C .2  O n  Page  1 ,  T e s t  N o t e  9  i s  d e l e t e d .  I t
f o r m e r l y  r e a d :  D o u b l e  d o g  s h a l l  n o t

o p e r a t e .

D .3  O n  Page  1 ,  T e s t  N o t e  1 0  f o r m e r l y  r e a d :
RLS s p r i n g s  1 - 2  s h a l l  b r e a k .

D. D e s c r i p t i o n  o f  Changes

D.1 O p t i o n  ZN i s  a d d e d  t o  o p e n  t h e  o r i g i n a l
o p e r a t i n g  p a t h  f o r  t h e  r o t a r y  m a g n e t

and E  r e l a y  t o  p r e v e n t  r o t a r y  o v e r s t e p p i n g
a f t e r  t h e  u n i t s  d i g i t  h a s  b e e n  d i a l e d .  T h e
f o r m e r  w i r i n g  i s  s h o w n  a s  ZM o p t i o n  w h i c h
i s  r a t e d  M f r  D i s c .

D.2 O p t i o n  W i s  r a t e d  M f r  D i s c .  a n d  t h e
r a t i n g  o f  o p t i o n  V  i s  c h a n g e d  f r o m

: i 3 C ,  t o  AT&TCo S t d .

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2363-MKD-RJJ ,JR.

CD- 3 0 2 2 8 - 0 1
ISSUE 6 D
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DWG ISSUE 3 4 B

D.3 T h e  197GP s w i t c h ,  Z L  o p t i o n ,  i s
r e p l a c e d  b y  t h e  197HR s w i t c h ,  Z O

o p t i o n ,  t o  p r o v i d e  RON s p r i n g s .

D.4  R e f e r e n c e  t o  o p t i o n s  Z M ,  Z N ,  Z O
and Z L  i s  a d d e d  t o  N o t e  1 0 9  a n d

O p t i o n s  U s e d  t a b l e .

D.5 F o r m e r  E q u i p m e n t  N o t e  2 0 1  i s  r e -
numbered N o t e  2 0 2  a n d  a  new  N o t e

201 i s  a d d e d .  N o t e  2 0 3  i s  a d d e d .

D.6 N o t e  11 6  i s  a d d e d .

F.  C h a n g e s  i n  D e s c r i p t i o n  o f  O p e r a t i o n

F. 1  I n  t h e  f i r s t  s e n t e n c e  o f  s e c o n d
p a r a g r a p h  u n d e r  1 3 . 2  a d d  a f t e r  " o f

r e l a y  K  "  t h e  f o l l o w i n g :  w i t h  W o p t i o n .

F. 2  A d d  a s  t h i r d  p a r a g r a p h  u n d e r  1 3 . 2
the  f o l l o w i n g :

W i t h  ZN  o p t i o n ,  t h e  o r i g i n a l  o p e r -
a t i n g  p a t h  f o r  t h e  r o t a r y  m a g n e t  a n d
E r e l a y  i s  o p e n e d  t o  p r e v e n t  r o t a r y
o v e r s t e p p i n g  a f t e r  t h e  u n i t s  d i g i t  h a s
been d i a l e d .
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STEP BY STEP SYSTEMS 
NO. 1 OR 350A 

CONNECTOR CIRCUIT 
COMBINATION TOLL AND LOCAL 

LOOP DIALING TOLL TRAIN 
SELECTIVE OR 

l RING SEMI-SELECTIVE RINGING 

CHANGES 

3. Changes in Apparatus 

3.1 SUPERSEDED 

l97G? switch 
(Z!.i ()ption) 

SUPERSEDED BY 

197HR switch 
(ZO option) 

C. Cha~ges i~ CircLlit Reauirements Other 
'!'nm T'nose Caused cy Cnanges in Apparatus 

C.l A nonoperate current flow requirement 
of 115 ma for test and readjust is 

specified for t~e double dog of the switch. 

C.2 On Page 1, Test Note 9 ls deleted. It 
formerly read: Double dog sha11 not 

ope~ate. 

D.3 On Page 1, Test Note 10 formerly read: 
RLS springs 1-2 shall break. 

D. Description of Changes 

D.l Option ZN is added to open the original 
operating path for the rotary magnet 

and E relay to prevent rotary overstepping 
after the units digit has been dialed. The 
former wiring is shown as ZM option which 
is rated Mfr Disc. 

D.2 Option Wis rated Mfr Disc. and the 
~ating of option Vis changed from 

:._r :i3c. to fa.T&TCo Std. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DE?T 2363-MKD-RJJ ,JR. 

D.3 The 197GP switch, ZL option, 1s 
replaced by the 197HR switch, ZO 

option, to provide RON springs. 

D.4 Reference to options ZM, ZN, ZO 
and ZL is added to Note 109 and 

Options Used tablE. 

D,5 Former Equipment Note 201 is re­
numbered Note 202 and a new Note 

201 is added. Note 203 is added. 

D.6 Note 116 is added. 

F. Changes in Description of Operation 

~.l In the first sentence of second 
paragraph under 13. 2 add after "of 

relay K" the following: with \.i option. 

F.2 Add as third paragraph under 13.2 
the following: 

With ZN option, the original oper­
ating path for the rotary magnet and 
E relay is opened to prevent rotary 
overstepping after the units digit has 
been dialed. 

Printed in U.S.A. 
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CIRCUIT DESCRIPTION

CHANGES

E. CEAI,GE I N  APPARAnS

3.1 s u p e r s e d e d

1973 S w i t c h ,
(E o p t i o n )

and F531d4 s w i t c h
f o r m e r l y  shown a s
p a r t  o f  Z K  o p t i o n
KS-8512-1,4C
r e s i s t o r  ( R l )

STEP BY STEP SYSTEMS
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIALING TOLL TRAIN
SELECTIVE OR

1 RING SEMI-SELECTIVE RINGING

Superseded b y

197GP S w i t c h
(ZL o p t i o n )

KS-8512-L2C
r e s i s t o r  ( R 1 )

C. CHANGES I N  CIRCUIT REqUIRENENTS OTHER
THAN ThOSE APPLYING TO ADDEL, S U P E R E S
OH REMOVED APPARATUS

C.1 T h e  221CK ( C )  r e l a y  and  t h e  222.0T ( E )
r e l a y  w e r e  shown a s  E  o p t i o n .

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2335-N2(D-FBB-RJ

CD-30228-01
Issue te-L

Appendix 1 - D
Dwg. I s s u e  3 3 - L

0. DESCRIPTION OF CIRCUIT CHANGES

D.1 C i r c u i t  Note  109  i s  changed t o  show
the r a t i n g  o f  o p t i o n  ZK a s  s t a n d a r d

and r e f e r e n c e  t o  Z L i s  added.  O p t i o n  E i s
r a t e d  M a n u f a c t u r e  D i s c o n t i n u e d .

D.2 T h e  r a t i n g  o f  t h i s  c i r c u i t  i s  changed
to  A&M O n l y.  P r i o r  t o  t h i s  i s s u e  i t

was r a t e d  AT&TCo S t a n d a r d .

0.3 E q u i p m e n t  N o t e  2 0 1  i s  added.

D.4 O p t i o n  X ,  j o i n t  c o n t r o l  f e a t u r e  o n
r e l e a s e  o n  c o n n e c t o r s  i s  r a t e d

Manufacture D i s c o n t i n u e d .

A l i  o t h e r  h e a d i n g s ,  n o  change .

P r i n t e d  i n  U . S . A .
Page i
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CIRCUIT DESCRIPTI0N 

3.l -:ouperseded 

117£ s~itc.:-1, 
(E op:.'..on) 

and ?53184 switch 
for~erly shown as 
part of ZK option 
Y..S-8512-L4C 
resistor (Rl) 

CD-30228-0 ;._ 
Issue t>-l.i 

Appendix 1-IJ 
D.lg. Issue 33..:1.J 

STEP BY STEP SYSTEMS 
NO. l OR 3501,. 

CONNECTOR CIRCUIT 
COHBINATION TOLi. AND LOCAL 

LOOP DIA.LING TOLL TRI.IN 
SELECT IVE OR 

l RING 3El1I-SELECTIVE RINGING 

Su per sed ed by 

l97GP Switch 
(ZL option) 

KS-8 512-12 C 
resj_stor (Rl) 

I' u. DESCRIPTION OF CIRCUIT CHANGES 

D. l Circuit Note 109 is changed Lo sho.i 
the rating of option ZK as standard 

and reference to ZL is added. Option Eis 
rated Manufacture Discontinued. 

D.2 The rating of this circuit is changed 
to A&M Only. Prior to this issue it 

was rated AT&TCo Standard. 

D.3 Equipment Note 201 is added. 
C. CP .• J~NGES IN CIRCeIT RE~U=..P_El<ENT3 OTl--ZR 

':'HA.1\ ThOSE AP?LYING TO J...JDED, SUPER.3£::·E~ 
or:_ ?.E!-10~1/ED AP?.hrtA~US 

D.4 Out.ion X, joint control feature on 
r-elease on connectors is rated 

Manufacture Discontinued. 
C. l. The 221CK (C) relay and the 221DT (E) 

relaJ were shown as£ option. 

B~LL EL:S?r:O:Ji:, L.i,.30!-{ATORIES, INCORPORJ.TED 

DEPT. 2335-NKD-FBB-RJ 

All other headings, no change. 
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CIP:O/T DESCRIPTION

Type o f  D i a l
or A d . .

45 Y .  M i n . +B V .  M i n .
Ca l led  S t e .

s i o f  From Sub. 4 t 1 S i n g  F r o m  S u b .
C a l l e d  S t e .

1.11,V.
2 . 11 o r g4.12AiLNasua _ or 5 6 7 A d s

Max. E x t . C k t . 750m 1200m 1 1 0 0 n  1 0 0 0 n  1 4 0 0 n 8506 1500m 1400e 1115w 1 5 0 0 w
Loop.

Max. E x t . C k t .
Loop . .

650m 1400w 1 3 0 0 m  1 0 0 0 m  1 4 0 0 m 10006 1500m 1500n 1115w 15000w

Max. E x t . C k t .
L o o p . . .

1000w 1400m 1 4 0 0 m  1 0 0 0 w  1 4 0 0 m 1115m 1500m 1500m 111 5 :  1 5 0 0 w

Min. I n s .
has.

150006 1 5 0 0 0 w 15000m 150000

• When u s i n g  1 0 0 0 6  l o o p  -  L e a k B i n  p u l s i n g t e s t s e t .Whoa u s i n g  1200m l o o p  -  L e a k
'diner. A i n  p u l s i n g t e s t s e t .using 1400m l o o p  -  L e a k A i n  p u l s i n g t e s t s e .

STEP-BY-STEP SYSTEM
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIALING TOLL TRAIN
BELECTIVZ OR

1 RING SEMI-SELECTIVE RINGING

CHANGZS

A. CHANGED AND ADDED FUNCTIONS

A c i r c u i t  a r rangement  p r o v i d i n g  a u t o -
mat ic  d i s c o n n e c t  o f  t h e  c e l l e d  p a r t y

man r o l c o s e  o f  t h e  c o n n e c t o r  and  t h e  s w i t C h
t r a i n  when t h e  c a l l i n g  p a r t y  f a i l s  t o  hang
up o n  l o c a l  c a l l s  i s  a d d e d .

B. CEANGEZ I N  APPARATUS

B.1 A d d e d

1 -  F - 5 3 1 8 6  S w i t c h  ( 11  o p t i o n )
1 -  KS-1352i,  L 4 C  R e s i s t e r  ( R 1 )

I U  o p t i o n ) .

D. D E B : P i n : 3 N  OF CIRCUIT GRANGES

D.1 O p t i o n  Z K  i s  added f o r  u s e  o n  l o c a l
c a l l s  i n  o f f i c e s  w h e r e  r e l e a s e  o f

connector i s  u n d e r  c o n t r o l  o f  c a l l i n g
par ty  and a u t o m a t i c  d i s c o n n e c t  o n  c a l l i n g

2 .  d O R K I N G  L I M I T S

L imi ts  a r e  F o r  s i n g l e  o f f i c e  a r e a s .
see k e y  s h e e t s .

CD-30228-01
Issue 6 - D

Dwg. I s s u e  3 2 - D

p a r t y  h o l d s  i s  r e q u i r e d .  O p t i o n  Z.7 shows
former w i r i n g .

D.2  O p t i o n  ZK i s  r a t e d  " P r o v i s i o n a l . "

D.3 A  l e a d  d e s i g n a t e d  ' A C T.  D I S C . "
connecting t o  S w i t c h  Tr o u b l e  a u r a

Ckt .  i s  added .

D.4 R e f e r e n c e  t o  o p t i o n s  2.7 and 2 K  i s
added t o  Vo t e s  1 0 9 ,  1 1 5  end  t h e  o p -

t i o n s  used t a b l e .

D .5  N o t e  1 0 6  i s i a t e d  " M f r .  V l s c . "  T h e
i n f o r m a t i o n  i s  added t o  N o t e  11 5 .

A l l  o t h e r  head ings  under  Changes,  n o
change.

1 .  PURPOSE OF CIRCUIT

1 .1  T h i s  c i r c u i t  i s  used  f o r  e x t e n d i n g
a c a l l  f r o m  a  t o l l  o r  l o c a l  9810C-

LOr t o  a  s u b s c r i b e r ' s  l i n e .

For m u l t i - o f f i c e  a r e a s ,  a n d  f o r  o p e r a t o r  p u l s i n g ,

Pr in ted  i n  U .  S .  A .
PqR.,

s t e v e t e l e p h o n e p i o n e e r _ n e t
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sr...u-a:r-S!"EP stsnM 
JfO. l O.R )50& 

cororECTOP. cmcou 
CO>SJ'JIA.tIOll rou ilD LOCA.L 

LOOP O!.li.llG TOLL TE.l.lJf 
SBLZ:CTIVI OR 

l ftTXG srna:-SE:.ECYIYE RDCIJJG 

ca.vr~iS 
S., CH/I.NOE%> .U."'O A.!)X)!J) TU'NC! !O~ 

;...1 A c:.rcu.!t. U'l'atiC•.11ent. providins a.:to• 
aat1c t11c0Mect or the cUlee p~~ty 

-..-:c :•l•os• ot ~he con..~ect.or and the ~w!teb 
t,..-.,1n wt.~n the ullL"IC ~e.rey fd.ls to hang 
Ut: on 10Cl1 calla !S Addeo. 

9, ClUNGW l?f APPAPATCS 

1,1 Addd 

l - r-s:;a. Sv! ;cb (Z!. o"~to.£11! 
1 - ~ .. ~!.-, lhc ~d$t.o:- (PJ. 

IZJ ~;,t!on). 

D.1 0P't1on z~ 15 a.-e<!9d ror 1,n on 100&1 
calls in G!'f!ce~ w~:-e re.lease or 

COMtCtOl' 1s U!)d!r CO.!':~l'Ol or ca.l.l.l.nC 
party a.na 111,1-:.c::$!;! c C.uconnec:-:. on ul.11.ac 

2. JORY.ING t.IXHS 

puty bold.a ti N~uiJ'ed, Opt!..0:1 ZS !bo'lts 
rorMr vus.rac;. 

Opt1on %!:. h J<ated •fT--erlS1onal.,• 

A lH4 deU&na ted • J.!11'. DISC.• 
COM8CUn1 t.O S\f1t.cb 'J.'1'ou~l• Alarz 

U &Cld.ed. 

Rtttrcnc• t.o options ZJ ¥~ Zl h 
a44ed to "'otes 109, • .ll$ a.M th• op­

uatd t.able, 

l(ot• 106 u ta ted 11"1'.!l'. t>tsc." Tb• 
Wormat10:1 1& a.clded to tloto u,. 

ill other hHd1/.la;s u.ncl.er Ch.I.nan I no 
ChaAgt; • 

l • J"l'lf\P05 ! O!' C !SCt:lT 

1.1 lbls c.t.rcu.J.i 1s U!:ed. ro.r e.x.-t...o41n& 
• u.1.1 fl-¢m • coll or local ulee­

\.or t.o • s-~e.:-tbt>:r';. line. 

L1m1ta ar~ !or •1.ll.l.le orr1ce u-•••· Por 1Wl.L!--of1ice •~• &04 tor o~atcr. p~•in,. 
aee key ~hcct$. 

Type or Dial. 
o: A,.'!J. 

• 5!':ls! 
l',U. en.Cltt.. 

!.Oop• 
?')<u 

N;u. ~-Qt.. 
:.OOo• • 

85<>, 

}11.,u_. .!:x t . Ck t. lCOQa 
:..OOp• ... 

"-"'· bs. 
1'A:I, 

... 

!t.i :!'., t.llD1 e.rx.a ~w. 
9m §Uk: z tdf•m 
l2(l()oo uoa. 1000,, l"-00> 

'"°""' lJOO.. """"' 1400., 

l•CXl>o ,._ 1000.; l"<>c>. 

lj000,o 15()()()» 

•'h•c u•1=.r l~ loo~ -
•'h•~ US1."1;8 12002 loo~ • 
,.:,•n ·.1un:1 14<>1:b loo.? -

?rictcid 1n U, s. A.. 

48 !• ti[h ~n.a ilu . 

¥""! 7 or 
Froa., §·Jb} 

k irl':r' mJj 

8Sa. 1500. 1•00. 111,:., lS'OOu, 

lOOC., 15°00,, 1soo. u,s~ lSOO.. 

lll5o> 15°00» 1 500oo I ll 5<;, 1500., 

uooo.o l5000., 

f'a.C!! l 

ateve@telephonepioneer.net 
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(1 )  7 2 - 8 8  AC &  80 -88  AC a r e  A  &  M i n  N o .  1 .
( 2 )  6 4 - 8 0  AC &  7 2 - 8 0  AC a r e  a l s o  A  &  N i n  No.  1 .
(3 )  6 4 - 8 0 ,  7 2 - 8 0 ,  o r  7 6 - 8 0  AC &  4 2 - 4 6  DC a r e  a l s o  A  &  M i n  No .  1  a n d  350A.
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Tr i p p i n g  RanKes

Type o f  R i n g -
ing  and
D i s t r i c t

R ing ing  I n n 7 - r v a l
Vo l t age

S i l e n t
i n t e r v a l

Code
o f

(F) R e l a y -Opt ion h a t i n g

E x t . C k t .  L o o p  F t r
T r i p p i n g

A d j , ' A "  A b l . " 1 3 'No. 1 No. 150A V o l t a g e

72-88 OR 4 5 - 5 2 222J ZE Std. 1) I f)3`)c,a
AC-DC 8 4 - 8 8 ( 1 ) X 6 i  8 8  AC

& &
45-52 DC 45-52 DC 4 8 - 5 2 2223 ZE StoZ1) l'_.1 -  1 5 0 0 m

Sup. Tu b e
±5V.E .P.

84-88(1)x
37-40 DC''"(11

72•-88 oR
41-_-Z

372.0 Dc(3) 60 -75

222J
222J
222J
222K OR

ZE
ZE
ZE

ZC OR

Std .(1)
StdS 1)

M.D.
A &  M

103 to -) a ) 1 4 0 0 ( 1 )
111 -  1 5 0 U m

-  1 . 5 0 0 m
-  1 5 0 & n

222L ZD

72-88 222K ZC
Sup. I n -
v e r t e d  42A
and Tube

84_86(1)
37!1+0 bc(3)

2
3743 EcCO 60-75

OR
222L

OR
ZD

A &  M 1040m

Sup. 4 2 A ,
I n v.  4 2 A ,

76-80(2)Ac
.72-88
E t  2

60-75
222K

OR
ZC
OR A &  M 900m

and Tube 42-46 DC 37-40 DC 222L ZD

3 .  FUNCTIONS

3.1  T o  d i f f e r e n t i a t e  be tween  l o c a l  a n d
t o l l  c a l l s .

3 .2  T o  s e l e c t  a  l i n e  a s  d e t e r m i n e d  b y
the p u l s e s  r e c e i v e d  b y  i t .

3 .3  T o  r e m a i n  o p e r a t e d  u n t i l  b o t h  t h e
c a l l i n g  and  c a l l e d  s u b s c r i b e r s  h a v e

d isconnec ted  e x c e p t  when used a s  a  l o c a l
connector  a n d  w i t h  prepayment  c o i n  s u b -
s c r i b e r ' s  l i n e s  o p e r a t e d  o n  t h e  b a s i s  o f
c o i n  d e p o s i t  b e f o r e  r e c e i v i n g  d i a l  t o n e .

3 . 4  T o  t e s t  b u s y  w h i l e  s o  h e l d .

3 . 5  T o  r e t u r n  a u d i b l e  r i n g i n g  t o n e
the c a l l i n g  e n d .

3 . 6  T o  t r i p  mach ine  r i n g i n g  when t h e
c a l l e d  p a r t y  answers .

3 . 7  T h e  f o l l o w i n g  f u n c t i o n s  a p p l y  r  1,o.n
used a s  a  l o c a l  c o n n e c t o r :

3.71 T o  r e t u r n  b u s y  t o n e  t o  t h e  c a l l i n g
s u b s c r i b e r  when t h e  l i n e  s e l e c t e d

i s  b u s y.

3 .72 T o  s t a r t  mach ine  r i n g i n g  a s  s o o n
as t h e  l i n e  s e l e c t e d  i s  s e i z e d .

Page 2

3.73 T o  r e v e r s e  b a t t e r y  t o  t h e  c a l l i n g
l i n e  when t h e  c a l l e d  s u b s c r i b e r

answers.

3.74 T o  p r o v i d e  a  s u p e r v i s o r y  s i g n a l  i f
one s u b s c r i b e r  d i s c o n n e c t s  b e f o r e

the  o t h e r .

3 . 7 5  T o  s u p p l y  t h e  c a l l i n g  a n d  c a l l e d
ends w i t h  t r a n s m i s s i o n  b a t t e r y .

3 .76  T o  a u t o m a t i c a l l y  d i s c o n n e c t  t h e
c a l l i n g  l i n e  a f t e r  a n  i n t e r v a l  o f

12 t o  3 0  seconds o n  c a l l i n g  p a r t y  h o l d s ,
p e r m i t t i n g  r e l e a s e  o f  c o n n e c t o r  a n d  f r e e i n g
c a l l e d  l i n e .

to  3 . 8  T h e  f o l l o w i n g  f u n c t i o n s  a p p l y  when
used a s  a  t o l l  c o n n e c t o r :

3 .81  T o  cause  t h e  o p e r a t o r  t o  r e c e i v e
the l i n e  b u s y  f l a s h  i f  t h e  l i n e

d i a l e d  i s  b u s y.

3 .82 T o  e x t e n d  t h e  t r u n k  f r e e  o f  t r a n s -
m iss i on  o b s t r u c t i o n s  t o  t h e  l i n e

s e i z e d .

3.83 T o  cause  t h e  o p e r a t o r  t o  b e  s i g -
n a l l e d  when t h e  l i n e  h a s  b e e n

s e i z e d .

Scanned by Steve Cichorsky steve@telephonepioneer.net
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Tri pplng Ranges 

Type of Ring- Ringing In: ··rval Silent Code : .J..;. F.xt.Ckt. Loop Ftr 

1ng and Vol trtge Interval of Tri p;,J n~ 

Distrjct No. l No. 3~0A Voltage (Fl Rela;i -o[!tion Bat.ing ilith.'.lt /.Qi. "B·' !\d ·, !1~, 

72-88 OR '+5-52 222J :lE Std~(l) 10.::,x.o j 11 ()Q;, 

AC-DC 84-88(l)AC &+ 88 AC 
&: & 

Std.(l) 1500,) 
45-52 DC 1+5-52 DC 1+8-52 222J ZE l '_l <.o 

72--88 OR 45-52 222J ZE Std.Cl) 103 >:.o 14-00.ii 

SUp. Tube 84-88(l)/C 84-88 AC 1+8-52 222J ZE Std.U) 111~ 15()0;, 

±5"V.&.P. 
31k DC<3> 37k oc<3> 60-75 

222J ZE M.D. 1500.0 
222K OR ZC CR A & M 1500.0 
222L ZD 

84-88(l) 
72-88-0R 222K zc 

Sup. In- Blt-•88 AC OR OR lY+Cbl verted lt2A 
37~ ocO> 

& 60-75 A & M 
and Tube 37--4-0 oc<3> 222L ZD 

76'."80(2)AC 
.72-88 OR 222K zc 

Sup. 1+2A, 84-88 AC OR OR 
Inv. l+2A, & & 60-75 A & M 900.0 
and Tube 1+2-1+6 DC 37-4-0 DC 222L ZD 

(l) 72-88 AC & 8o-88 AC are A & M 1n No. L 
(2) 61+-80 AC & 72-80 AC are also A & M in No. 1. 
(3) 61+-8o, 72-80, or 76-80 AC & 1+2-46 DC are also A & M in No. l and .350A. 

3. FUNCTIONS 

3.1 To differentiate between local and 
toll ca.l.ls. 

To select a line as determined by 
the pulses received by it. 

3. 3 To remain operated until both the 
calling and called subscribers have 

disconnected except when used as a local 
connector and vi th prepayment coin sub­
scriber's lines operated on the basis of 
coin deposit before receiving dial tone. 

3-4 To test busy while so held. 

3.5 To return audible ringing tone to 
the calling end. 

3.6 To trip machine ringing when the 
called party answers. 

3. 7 The fol.loving iunctions apply • .12n 

used as a local connector; 

3. 71 To return busy tone to the C.'lJ_ling 
subscriber when the line selected 

is busy. 

3.72 To start machine ringing as soon 
as the line selected is seized. 

Page 2 

3,73 To reverse battery to the calling 
line whee the called subscriber 

answers. 

3-'71+ To provide a supervisory signal if 
one subscriber disconnects before 

the other. 

3-75 To supply the calling and called 
ends with transmission battery. 

3-76 To automatically disconnect the 
calling 11.ae after an interval of 

12 to 30 seconds on calling party holds, 
permitting release of connector and freei~ 
called line. 

3.8 The following functions apply when 
used as a toll connector: 

3.81 To cause the operator to receive 
the line busy flash if the line 

dialed is busy. 

3.82 To extend the trunk free of trans­
mission obstructions to the line 

seized. 

3.83 To cause the operator to be sig­
nalled .men the line has been 

seized. 
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3 . 8 4 •  T o  s t a r t  m a c h i n e  r i n g i n g  u n d e r  c o n -
t r o l  o f  t h e  t o l l  o p e r a t o r .

4 .  CONNECTING CIRCUITS

When t h i s  c i r c u i t  i s  l i s t e d  o n  a  k e y
s h e e t  t h e  c o n n e c t i n g  i n f o r m a t i o n  t h e r e o n
s h o u l d  b e  f o l l o w e d .

4 . 1  L o c a l  S e l e c t o r  SD- 3 0 2 0 0 - 0 1 .

4 . 2  T o l l  S e l e c t o r  SD- 3 11 7 9 - 0 1 .

4 . 3  S e l .  B a n k  M u l t i p l e  C i r c u i t
SD- 3 2 1 2 3 - 0 1 .

4 . 4  C o n n e c t o r  B a n k  M u l t i p l e  C i r c u i t
SD- 3 2 1 2 8 - 0 1 .

4 . 5  S u b s c r i b e r  L i n e  C i r c u i t
SD- 3 2 1 3 3 - 0 1 .

4 . 6  I n t e r c e p t i n g  T r u n k  C i r c u i t
SD- 3 1 3 3 7 - 0 i .

4 . 7  S w i t c h  T r o u b l e  A l a r m  C i r c u i t
SD- 3 2 0 4 5 - 0 1 .

DESCRIPTION OF OPERATION

5. S E I Z U R E

5.1  L o c a l

When t h i s  c o n n e c t o r  i s  s e i z e d  b y
a l o c a l  s e l e c t o r  a  l o o p  i s  e x t e n d e d
a c r o s s  t h e  i n c o m i n g  l o c a l  t i p  a n d  r i n g
l e a d s  w h i c h  c a u s e s  r e l a y  ( A )  t o  o p e r a t e .
Re lay  ( A )  w h e n  o p e r a t e d  o p e r a t e s  r e l a y
( 3 )  w h i c h  p l a c e s  g r o u n d  u p o n  b o t h  t h e
l o c a l  a n d  t o l l  s l e e v e s  f o r  a  b u s y
c o n d i t i o n  a n d  t o  h o l d  o p e r a t e d  t h e
p r e c e d i n g  s w i t c h e s  a n d  a l s o  p r e p a r e s  t h e
v e r t i c a l  s t e p p i n g  c i r c u i t .

5 . 2  T o l l

When t h i s  c o n n e c t o r  i s  s e i z e d  b y  a
t o l l  s e l e c t o r  a  l o o p  i s  e x t e n d e d  a c r o s s
t h e  t o l l  t i p  a n d  r i n g  a n d  g r o u n d  i s
connec ted  t o  t h e  t o l l  s l e e v e  l e a d .  T h e
l o o p  a c r o s s  t h e  t i p  a n d  r i n g  c a u s e s  r e -
l a y s  ( H )  a n d  ( A )  t o  o p e r a t e  i n  s e r i e s .
The g r o u n d  u p o n  t h e  t o l l  s l e e v e  i s
t r a n s m i t t e d  t h r o u g h  t h e  b a c k  c o n t a c t  o f
r e l a y  ( J )  t o  t h e  t o l l  c o n t r o l  l e a d .  R e -
l a y  ( H )  o p e r a t e s  a n d  when  t h e  s h a f t  i s
s tepped o f f  n o r m a l  l o c k s  t o  g r o u n d  o n
the  s l e e v e .  R e l a y  ( E )  a l s o  o p e n s  t h e
s u p e r v i s o r y  N o .  1  c i r c u i t s .  R e l a y  ( A )
and ( B )  o p e r a t e  a s  o n  a  l o c a l  s e l e c t o r .

6 .  V E R T I C A L  STEPPING

As t h e  d i a l  r e t u r n s  t o  n o r m a l  o n
t h e  f i r s t  d i g i t ,  r e l a y  ( A )  r e s p o n d s  t o
t h e  p u l s e s ,  c l o s i n g  t h e  c i r c u i t  t h r o u g h
r e l a y s  ( C )  a n d  t h e  v e r t i c a l  m a g n e t  i n
s e r i e s .  R e l a y  ( C )  a n d  t h e  v e r t i c a l

magnet b o t h  o p e r a t e .  R e l a y s  ( B )  a n d  ( C )
a re  s l o w  t o  r e l e a s e  a n d  d o  n o t  r e s t o r e
on d i a l  p u l s e s .

7.  PREPARING TO RECEIVE SECOND D I G I T

When t h e  d i a l  comes t o  r e s t  a t  t h e
end o f  t h e  f i r s t  d i g i t ,  r e l a y  ( C )  r e -
s t o r e s ,  t r a n s f e r r i n g  t h e  s t e p p i n g  c i r -
c u i t  f r o m  r e l a y  ( C )  a n d  t h e  v e r t i c a l
magnet t o  r e l a y  ( E )  a n d  t h e  r o t a r y  magnet .

8 .  R O TA R Y  STEPPING

When t h e  d i a l  r o t a t e s  b a c k  o n  t h e
second d i g i t ,  r e l a y  ( E )  a n d  t h e  r o t a r y .
magnet o p e r a t e  i n  p a r a l l e l .  T h e  r o t a r y
magnet s t e p s ' t h e  s h a f t  a n d  w i p e r s  a r o u n d
u n t i l  t h e  w i p e r s  come i n  c o n t a c t  w i t h
t h e  l i n e  d i a l e d .  W h e n  t h e . p u l s e s  o f  t h e
d i g i t  c e a s e ,  r e l a y  ( E )  r e s t o r e s .

9.  B U S Y  TEST

I f  t h e  l i n e  d i a l e d  i s  b u s y  t h e r e
w i l l  b e  g r o u n d  u p o n  t h e  s l e e v e  l e a d  " S " ,
w h i c h  b e f o r e  r e l a y  ( E )  i s  r e s t o r e d ,  w i l l
cause r e l a y  ( G )  t o  o p e r a t e .  W h e n  r e l a y
(E) r e s t o r e s ,  t h e  o p e r a t i n g  c i r c u i t  f o r
r e l a y  ( G )  i s  t r a n s f e r r e d  t o  a  i o c k t n g
c i r c u i t  t h r o u g h  t h e  f r o n t  c o n t a c t  o f
r e l a y  ( G )  t o  g r o u n d  o n  t h e  ( B )  r e l a y .

10 .  CONNECTION HELD

1 0 . 1  L o c a l .  J o i n t  C o n t r o l  o f  R e l e a s e .
"X"  W i r i n g .

I f  t h e  c a l l  i s  f r o m  a  l o c a l  s u b -
s c r i b e r ,  t h e  c a l l i n g  s u b s c r i b e r ,  a s
l o n g  a s  t h e  r e c e i v e r  i s  o f f  t h e  h o o k
h o l d s  r e l a y  ( A )  o p e r a t e d .  T h e  c a l l e d
s u b s c r i b e r  h o l d s  r e l a y  ( D )  i n  t h e  same
manner a n d  r e l a y  ( K )  i s  t h e r e f o r e  h e l d
and t h e  s w i t c h  d o e s  n o t  r e l e a s e .  I f ,
h o w e v e r,  t h e  c a l l i n g  s u b s c r i b e r  h a n ; s
up f i r s t  r e l a y  ( A )  r e l e a s e s  c a u s i n g  r e -
l a y  ( E )  t o  b e  m o m e n t a r i l y  o p e r a t e d
t h e r e b y  r e m o v i n g  g r o u n d  w h i c h  i s  s u p -
p l i e d  t h r o u g h  t h e  f r o n t  c o n t a c t  a n d  t h e
p r i m a r y  w i n d i n g  o f  r e l a y  ( K )  t o  t h e  i n -
coming s l e e v e  l e a d .  T h i s  p e r m i t s  t h e
p r e c e d i n g  s w i t c h e s  t o  r e s t o r e .  G r o u n d
i s  r e p l a c e d  o n  t h e  s l e e v e  l e a d  b y  t h e
o p e r a t e d  ( D )  r e l a y  a s  s o o n  a s  r e l a y  ( E )
r e s t o r e s  i n  o r d e r  t o  make t h e  s w i t c h
t e s t  b u s y  t o  o t h e r  s e l e c t o r s  s e e k i n g  a
t r u n k  i n  t h i s  g r o u p .  W h e n  t h e  c a l l e d
p a r t y  h a n g s  u p  r e l a y  ( D )  r e l e a s e s  a l -
l o w i n g  t h e  r e l e a s e  o f  r e l a y s  ( F )  a n d  ( K )
and t h e  s w i t c h .

1 0 . 2  L o c a l .  C a l l i n g  P a r t y  C o n t r o l  o f
Re lease .  " Y "  a n d  Z J  W i r i n g .

When t h e  c a l l i n g  p a r t y  h a n g s  u p
r e l a y s  ( A )  a n d  ( B )  r e l e a s e .  T h e  r e l e a s e
o f  r e l a y  ( 3 )  a l l o w s  t h e  r e l e a s e  o f  r e -
l a y s  ( F )  a n d  ( K )  a n d  t h e  s w i t c h .
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3.84· To start machine ringing wider con­
trol of the toll operator. 

.,,'hen this circuit is listed on a key 
sheet the co=ect:!.ng information thereon 
should be followed. 

4.1 Local Selector SD-30200-01. 

4.2 

4.4 

Toll Selector SD-31179-01. 

Sel. Bank Multiple Circuit 
SD-32123-01. 

Connector Bank tt~ltiple Circuit 
SD-32128-01. 

Subscriber Line Circuit 
SD-32133-01. 

4.6 Intercepting Trunk Circuit 
SD-31.:J 7-01. 

4,7 S.ritch Trouble Alarm Circuit 
SD-32045-01. 

DE3CRIP'!'ICN OF OPERATION 

5. SEIZERE 

Local 

When this connector is seized by 
a local selector a loop is extended 
across the incoming local tip and ring 
leads which causes relay (A) t? operate. 
Relay (A) when operatei operates relay 
(3) which places grounc upon both the 
local and toll sleeves for a busy 
condition and to bold operated the 
preceding switches and also prepares the 
vertical stepping circuit. 

5 .2 Toll 

When this connector is seized by a 
toll selector a looD is extended across 
the toll tip and ring and ground is 
connected to the toll sleeve lead. The 
loop across the tip and ring causes re­
lays (H) and (;.) to operate in series. 
Tbe ground upon the toll sleeve is 
trans~itted t.~:ough the back contact of 
relay (J) to the toll control lead. Re­
lay (H) operates and ~hen the shaft is 
stepped off normal locks to ground on 
the sleeve. Reley (E) also opens the 
supervisory No. 1 circuits. Relay (A) 
and (B) operate as on a local selector. 

6. VERTICAL STEPPING 

As the dial returns to normal on 
the first digit, relay (A) resDonds to 
the p~lses, closing the circuit ':.hrough 
relays (C) and the vertical magnet in 
series. Relay (C) and the vertical 

magnet both operate. Relays (3) and (C) 
are slow to release and do not restore 
on dial pulses. 

7. PREPARING TO RECEIVE SECOND DIGIT 

·,Jhen the dial comes to rest at the 
end of the first digit, relay (C) ~e­
stores, transferring the stepping cir­
cuit from relay (C) and the vertical 
magnet to relay (E) and the ro~ary magnet. 

8. ROTARY STEPPING 

When the dial rotates back on the 
second· digit, relay ( E) and the rotary· 
magnet operate in parallel. The ro~ary 
magnet steps.the shaft and wipers around 
ur.til the wipers comei in contact with 
the line dialed. When the. pulses of the 
digit cease, relay (E) restores. 

9. BUSY TEST 

If the li:ie dialed is busy there 
will be ground upon the sleeve:lead "S", 
which before relay (E) is restored, \o/ill 
cause relay (G) to operate. When relay 
(E) restores, the operating circuit for 
relay ( G) j_s transferred to a lock!l.ng 
circuit through Lhe front contact of 
relay (G) to ground on the (B) relay. 

10. CONNECT!ON HELD 

10.l Local. Joint Control 0f Release. 
"X" ·wiring. 

:f the call is from a local sub­
scriber, the calling subscriber, as 
long as the receiver is off the h0ok 
holas relay (A) operated. The called 
subscriber holds relay (D) in the sa□e 
manner and relay (K) is therefore held 
and the swit~h does not release. ::, 
bo\o/ever, the calling subscriber hanGS 
up first relay (A) releases causing re­
lay (E) to be momentarily operated 
thereb:r removing ground which is sup­
pl1ed th;-ough the front contact and the 
primary winding of relay (K) to the in­
coming sleeve lead. This permits the 
preceding switches to restore. Ground 
is replaced on the sleeve lead by the 
operated (D) relay as soon as relay (E) 
restores in order to make -che switch 
test busy to oth8r selectors seeking a 
trunk in this group. When the called 
party ha.~gs up relay (D) releases al­
lowing the release of relays (F) and (K) 
anc: t...rie swi tc:i. 

10.2 Local. Calling Party Control of 
Release. "Y" and ZJ Wiring. 

when the calling party hangs up 
relays (A) anq (B) release. The release 
of relay (B) allows the release of re­
lays (F) and (K) and the switch. 
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10.3  L o c a l .  A u t o m a t i c  D i s c o n n e c t  o f
C a l l i n g  L i n e  o n  C a l l i n g  P a r t y  H o l d .
Y and  Z K  O p t i o n s

I f  t h e  c a l l i n g  p a r t y  f a i l s  t o  r e p l a c e
h i s  r e c e i v e r  o n  hook  a f t e r  c a l l e d  p a r t y
d i s c o n n e c t s  r e l e a s i n g  t h e  ( D )  r e l a y ,  w i t h
'LK o p t i o n  p r o v i d e d  t h e  c o n n e c t o r  i s  a u t o -
m a t i c a l l y  r e l e a s e d  a f t e r  a n  i n t e r v a l  o f
12 t o  3 0  seconds .  G r o u n d  o v e r  l e a d
" A u t .  D i s c . "  t h r o u g h  a  b r e a k  o n  ( H )  a
make o n  ( F )  a  b r e a k  o n  ( D ) ,  r e s i s t o r  ( R 1 ) ,
VON s p r i n g s ,  ( B L S )  magne t  t o  b a t t e r y ,
causes ( E L S )  o n  i t s  f i r s t  s t e p  t o  open
a p a i r  o f  s p r i n g s  t o  . r e l ease  ( B ) .  ( B )
re leased  p e r m i t s  t h e  p reced ing '  s w i t c h e s
t o  r e s t o r e  a n d  open  t h e  l o o p  t o  r e l e a s e
( A ) *  T h e  r e l e a s e  o f  ( A )  f u l l y  o p e r a t e s
the ( R L S )  m a g n e t ,  r e t u r n i n g  t h e  conneeto7
t o  n o r m a l .

10.4 T o l l

I f  t h e  c a l l  i s f r o m  a  t o l l  b o a r d ,
ground i s  m a i n t a i n e d  o n  t h e  s l e e v e  l e a d
by t h e  t r a n s m i s s i o n  s e l e c t o r .  W h i l e  t h e
c a l l e d  s u b s c r i b e r ' s  r e c e i v e r  i s  o f f  t h e
hook,  t h e  t r a n s m i s s i o n  s e l e c t o r  f u n c t i o n s
t o  h o l d  g r o u n d  u p o n  t h e  s l e e v e  l e a d ,  m a k i n g
W s - c o n n e c t o r  t e s t  b u s y,  a n d  a l s o  p r e v e n t -
i n g  i t  f r o m  r e l e a s i n g .

U .  R I N G I N G  TONE

When r i n g i n g  c u r r e n t  i s  b e i n g  a p -
p l i e d  t o  t h e  c a l l e d  l i n e ,  a  s m a l l  p o r -
t i o n  passes  t h r o u g h  t h e  . 0 4  m f  c o n d e n s e r,
wh ich  s e r v e s  t o  p r o v i d e  a n  a u d i b l e  r i n g -
i n g  s i g n a l  t o  t h e  c a l l i n g  p a r t y .

12. R I N G  TRIP

When t h e  c a l l e d  s u b s c r i b e r  a n s w e r s ,
r e l a y  . (F)  i s  e n e r g i z e d  t h r o u g h  i t s  p r i m a r y
w ind ing  s u f f i c i e n t l y  t o  make i t s  N o .  2
c o n t a c t .  I t s  o p e r a t i o n  i s  c o m p l e t e d
th rough  t h e  s e c o n d a r y  w i n d i n g  R e l a y  ( F )
opera ted  t r a n s f e r s  t h e  s u b s c r i b e r ' s  l i n e
from t h e  r i n g i n g  t o  t h e  t a l k i n g  p o s i t i o n .

13. OPERATION AS A  LOCAL CONNECTOR

13.1 B u s y

When t h e  c a l l e d  l i n e  i s  b u s y,  r e l a y
(G) i s  o p e r a t e d  a s  p r e v i o u s l y  d e s c r i b e d ,
and c l o s e s  t h e  b u s y  t o n e  t o  t h e  t r u n k
which i s  t r a n s m i t t e d  b a c k  t o  t h e  c a l 7 ' a g
s u b s c r i b e r .

13.2 C u t t i n g  T h r o u g h  To  T h e  C a l l e d  L i n e

I f  t h e  l i n e  d i a l e d  i s  i d l e ,  t h e  ( K )
r e l a y  o p e r a t e s  o v e r  i t s  p r i m a r y  w i n d i n g
s u f f i c i e n t l y  t o  make i t s  1 B  and  2B  c o n -
t a c t s  f r o m  b a t t e r y  o v e r  t h e  s l e e v e  f r o m
the  c a l l e d  l i n e  c i r c u i t .  R e l a y  ( K )  t h e n
f u l l y  o p e r a t e s  o v e r  i t s  s e c o n d a r y  w i n d i n g .
Relay ( K )  l o c k s  o v e r  i t s  own  c o n t a c t ,
opens t h e  r o t a r y  and  r e l e a s e  magnet  c i r c u i t s
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extends t h e  t i p  a n d  r i n g  t o  t h e  c a l l e d
l i n e  a n d  p l a c e s  a  d i r e c t  g r o u n d  o n  t h e
c a l l e d  l i n e  s l e e v e .

The b a t t e r y  t o  t h e  s e c o n d a r y  w i n d i n g
o f  r e l a y  ( K )  i s  s u p p l i e d  t h r o u g h  t h e
r o t a r y  magne t ,  t o  p r e v e n t  t h e  o p e r a t i o n
o f  r e l a y  i f  a  p u l s e  i s  t r a n s m i t t e d  t o
the  r o t a r y  magnet  b y  a n  i r r e g u l a r  o p e r a -
t i o n  a t  t h e  c a l l i n g  s t a t i o n  a f t e r  s p r i n g s
1B and  2 B  have  made a n d  b e f o r e  s p r i n g s
3T a n d  4 T  h a v e  b r o k e n .  I f  r e l a y  ( K )
were p e r m i t t e d  t o  o p e r a t e  u n d e r  c o n d i t i o n s
d e s c r i b e d  i n  t h e  f o r e g o i n g  i t  m i g h t  r e -
s u l t  i n  t h e  c a l l i n g  p a r t y  c u t t i n g  i n  o n
a b u s y  c o n n e c t i o n .

13.3  M a c h i n e  R i n g i n g

When t h e  l i n e  i s  s e i z e d ,  r e l a y  ( K )
o p e r a t e s ,  e x t e n d i n g  t h e  s u b s c r i b e r ' s
l i n e  t o  r e l a y  ( F ) ,  a n d  c l o s e s  r i n g i n g
c u r r e n t  t o  t h e  c a l l e d  l i n e .

13 .4  R e v e r s e  B a t t e r y  S u p e r v i s i o n

When t h e  c a l l e d  s u b s c r i b e r  removes
h i s  r e c e i v e r ,  r e l a y  F  o p e r a t e s  a s  d e s c r i b e l
i n  p a r .  1 2 ,  i n  t u r n  o p e r a t i n g  r e l a y  ( D )
o p e r a t e s ,  r e v e r s i n g  t h e  b a t t e r y  t o  t h e
c a l l i n g  l i n e .  T h i s  r e v e r s a l  s e r v e s  t o
g i v e  PBX o r  o t h e r  t r u n k  s u p e r v i s i o n  when
the  c a l l e d  s u b s c r i b e r  h a s  answered ,  o r
t o  c o l l e c t  c o i n s  o n  c o i n  b o x  l i n e s ,  o r
t o  o p e r a t e  t h e  r e g i s t e r  o n  message r a t e
l i n e s .

13 .5  T a l k i n g

The c a l l i n g  p a r t y  r e c e i v e s  h i s
t r a n s m i s s i o n  b a t t e r y  t h r o u g h  r e l a y  ( A ) ,
the  c a l l e d  p a r t y  t h r o u g h  r e l a y  ( D ) .

14. OPERATION AS TOLL CONNECTOR

14.1  B u s y  I n d i c a t i o n

I f  t h e  l i n e  d i a l e d  i s  b u s y ,  t h e r e
w i l l  b e  g r o n n d  u p o n  t h e  s l e e v e  l e a d
wh ich  w i l l  c a u s e  r e l a y  ( G )  t o  o p e r a t e .
When r e l a y  ( E )  r e s t o r e s  a t  t h e  e n d  o f
the  second  d i g i t ,  r e l a y  ( G )  w i l l  b e
l ocked  t h r o u g h  i t s  f r o n t  c o n t a c t  t o
ground o n  ( B )  r e l a y .  R e l a y  ( J )  w i l l
o p e r a t e  when r e l a y  ( E )  r e s t o r e s  f r o m
ground o n  t h e  s l e e v e  l e a d  o f  T o l l  S e l e c t o r
t o  b a t t e r y  t h r o u g h  t h e  r o t a r y  magnet .
Re lay  ( J )  i n  o p e r a t i n g  removes t h e  g r o u n d
f rom t h e  t o l l  c o n t r o l  l e a d  and  t r a n s f e r s
t h e  b u s y  l e a d  f r o m  t h e  b u s y  t o n e  t o  t h e
busy f l a s h .  R e l a y  ( J )  a l s o  t r a n s f e r s
the  t o l l  t r u n k  f r o m  r e l a y  ( A )  t o  t h e
leads  o f  t h e  ( F )  r e l a y .  R e l a y  ( A )  r e -
mains o p e r a t e d  b y  h a v i n g  g r o u n d  p l a c e d
upon i t s  b a t t e r y  w i n d i n g  t h r o u g h  t h e
500 ohm r e s i s t a n c e .  T h e  g r o u n d  i n t e r -
r u p t i o n s  a p p l i e d  t o  t h e  r i n g  o f  t h e  t o l l
t r i o *  s e r v e  t o  cause  t h e  t o l l  o p e r a t o r ' s
s u p e r v i s o r y  l amp  t o  f l a s h  a s  a n  i n d i c a -
t i o n  t o  t h e  t o l l  o p e r a t o r  t h a t  t h e  l i n e
d i a l e d  i s  b u s y .
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10.3 Local. Automatic Disconnect of 
Calling Line on Calling Party Hold. 
Y and ZK Options 

If the calllng ~,rty fails to replace 
his receiver on hook after called party 
d.lsconnects releasing t.he (D) relay, with 
ZK oplion pr9,vided the connector is auto­
mat1 ca..i.ly released after an interval. of 
12 to 30 seconds. Ground over lead 
"Aut. Disc." through a break on (H) a 
make on (F) a break on (D), resistor (Rl), 
VON springs (RLS) magnet to battery, : • 
causes OU:.S ~ on i t.s first step to open • 
a pair of ·springs to _release _(B). (B) 
releas~ permi t:s the preced_µi.g sw1 tc.hes 
to restore and, open the loop to release 
,('Alor The release of (A) fU.lJ.y operates 
the (RLS) magnet, re't;urning the col;lllecto:r 
to .normal. • • • • ·-

10.l+ Toil 

If thi(icall is 'f'-rom a toll board, 
·•g;x-ound is ma.i;l?,tain~ on the sleeve lead 
by the transmission selector. While the 
• cal.led subscriber' -s receiver is off the 
book, the trans!ldsslon selector functions 
to hold grounq upon the sleeve lead, mak1og 
t.,p:;1.s. conqector test busy, and al.so prevent­
in;g, H i"ro{II r~leasing. 

li. RINGING TONE 

lilben ringing current is being ap­
plied to the called line, a small por­
tion passes through the .ol+ m.f condenser, 
which serves to provide an audible ring­
ing signal. to the cal.ling party. 

12. RING TRIP 

~Jben the called subscriber ansvers, 
relay -(F) is energized through its primary 
vinding sufficiently to make its No. 2 
contact. Its operation is completed 
through the secondary winding. Relay (F) 
operated transfers the subscriber's line 
from the ringing to the talking position. 

13. OPERATION AS A LOCAL CONNECTOR 

13.l Busy 

When the cal.led line is busy, relay 
(G) is operated as previously described, 
and closes the busy tone to the trunk 
wh:tch is transmitted back to the cal.'• ".lg 
subscriber. 

13.2 cutting Through To The called Line 

If the line dialed is idle, the (K) 
relay operates over its priJ:la.ry vinding 
sufficiently to make its lB and 2B con­
tacts from battery over the slcffve from 
the called line circuit. Relay (K) then 
fu.l-ly operates over its secondary windi11t;. 
Re.lay (K) locks over its o-wn contact, 
opens the rotary and release magnet circuits 

Page 4 

extends the tip and ring to the called 
line and places a direct ground on the 
called line sleeve. 

The battery to the secondary -w:inding 
of reiay (K) is supplied through the 
rotary magnet, to prevent the operation 
of relay if a pulse is transmitted to 
the rotary magnet by an irregular opera­
tion at the cal.ling station after springs 
lB aJ!ld 2B have made and before springs 
3T and ~T have broken. If relay (K) 
were permitted to operate under conditions 
described in the-foregoing it might re­
sult in the cal.ling party cutting in on 
a busy connection. 

13.3 Machine Ringing 

When the line is seized, relay (K) 
operates, extending the subscriber's 
line to relay (F), and closes ringing 
current to the called line. 

13 .li- Reverse Battery Supervision 

'ialen the called subscriber removes 
his receiver, relay F operates as describei 
in par. 12, in turn operating relay (D) 
operates, reversing the battery to the 
calling line. This reversal serves to 
give PBX or other trunk supervision vhen 
the called subscriber has answered, or 
to collect coins on coin box lines, or 
to operate the reg.ister on message rate 
lines. 

13.5 Talking 

The calling party receives his 
transmission battery through relay (A), 
the cal.led party through relay (D). 

14. OPERATION AS TOLL CONNECTOR 

14.1 Busy Indication 

If the line dialed is busy, there 
will be ground upon the sleeve lead 
which will cause relay (G) to operate. 
When relay (E) restores at the end of 
the second digit, relay (G) will be 
locked through its front contact to 
ground on (B) relay. Relay (J) will 
operate -when relay (E) restores from 
ground on the sleeve lead of Toll Selector 
to battery through the rotary magnet. 
Relay (J) in operating removes the ground 
from the toll control lead and transfers 
the busy lead from the busy tone to the 
busy flash. Belay (J) also transfers 
the toll trunk from relay (A) to the 
leads of the (F) r,~lay. Relay (A) re­
mains operated by having ground placed 
upon its battery winding through the 
500 ohm resistance. The ground inter­
ruptions applied to the ring of the toll 
trWlk. serve to cause the toll operator's 
supervisory lamp t;o flash as an indica­
tion to the toll operator that the line 
dialed is busy. 
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1 4 . 2  S e i z u r e

I f  t h e  l i n e  d i a l e d  i s  i d l e ,  r e l a y
(K) w i l l  o p e r a t e ,  o p e n i n g  t h e  r o t a r y  a n d
r e l e a s e  m a g n e t  a n d  b u s y  t e s t  c i r c u i t s ,
and e x t e n d i n g  t h e  t i p  a n d  r i n g  t o  t h e
c a l l e d  l i n e .  I n e  ( K )  r e l a y  a l s o  p l a c e s
ground u p o n  t h e  s l e e v e  o f  t h e  l i n e ,  l o c k s
t o  t h e  s l e e v e  l e a d ,  a n d  p l a c e s  b a t t e r y
t h r o u g h  t h e  r o t a r y  m a g n e t  o n  t h e  r e l a y  ( J ) .
Re lay  ( J )  o p e r a t e s ,  r e m o v i n g  r e l a y  ( A )
f r o m  t h e  t i t  a n d  r i n g  o f  t h e  t o l l  t r u n k ,
p r o v i d e s  h o l d i n g  c i r c u i t  f o r  r e l a y  ( A )  a n d
e x t e n d s  t h e  t i t  a n d  r i n g  o f  t h e  t o l l  t r u n k
t h r o u g h  t c  t h e   s u b s c r i b e r ' s  l i n e .
R e l a y  ( C ) ,  i n  o p e r a t i n g ,  a l s o  r e m o v e s
ground f r o m  t h e  t o l l  c o n t r o l  l e a d  w h i c h
causes t h e  t r a n s m i s s i o n  s e l e c t o r  t o  f u n c -
t i o n  t o  c a u s e  t h e  c o r d  t o  b e  t r a n s f e r r e d
f r o m  t h e  p o s i t i o n  d i a l  t o  t h e  c o r d  c i r c u i t .
Under t h i s  c o n d i t i o n ,  t h e  t o l l  o p e r a t o r ' s
cord  s u p e r v i s o r y  l a m p  w i l l  l i g h t  a s  a
s i g n a l  t h a t  t h e  l i n e  d i a l e d  h a s  b e e n
s e i z e d  a n d  i s  r e a d y  t o  b e  r u n g  u p o n .

1 4 . 3  R i n g i n g

On t h e  f i r s t  v e r t i c a l  p u l s e ,  r e l a y
(F) w a s  o p e r a t e d ,  b y  g r o u n d  o n  t h e  s l e e v e
l e a d  t h r o u g h  c o n t a c t s  o n  ( h )  a n d  ( C )
o p e r a t e d .  R e l a y  ( F )  t h e n  l o c k s  t o  g r o u n d
on t h e  t o l l  c o n t r o l  l e a d .  h e n  t h e  t o l l
o p e r a t o r  r i n g s  t h e  c a l l e d  s u b s c r i b e r
g round  i s  r e m o v e d  f r o m  t h e  t o l l  c o n t r o l
l e a d ,  t h e r e b y  a l l o w i n g  r e l a y  ( F )  t o  r e -
l e a s e  a n d  s t a r t  m a c h i n e  r i n g i n g .  R e l a y
(F)  w i l l  o p e r a t e  w h e n  t h e  c a l l e d  s u b -
s c r i b e r  r e m o v e s  h i s  r e c e i v e r  a n d  t r i p
r i n g i n g .

14. '4 T r a n s m i s s i o n

In  t h e  t a l k i n g  p o s i t i o n  w i t h  r e l a y s
(3 )  a n d  ( K )  o p e r a t e d ,  t h e  s u b s c r i b e r ' s

l i n e  i s  e x t e n d e d  t o  t h e  t r a n s m i s s i o n

BELL T E 17' LABORATORIES, INCORPORATED

DEPT. 23.36-AS-RCD-FE

s e l e c t o r  f r e e  f r o m  a l l  t r a n s m i s s i o n
o b s t r u c t i o n s .

15.  SUPERVISORY NO.

I f  t h e  c a l l e d  s t a t i o n  d i s c o n n e c t s
b e f o r e  t h e  c a l l i n g  s t a t i o n  a  p a t h  i s .
c l o s e d  t h r o u g h  a  b a c k  c o n t a c t  o f  r e l a y
(C) a n d  f r o n t  c o n t a c t  o f  r e l a y  ( F )  f O r
o p e r a t i n g  a  s u p e r v i s o r y  s i g n a l .

16 .  SUPERVISORY.  NO. 2

I f  t h e  c a l l e d  s t a t i o n  r e m a i n s  o n
the l i n e  a f t e r  t h e  c a l l i n g  s t a t i o n  has
d i s c o n n e c t e d  w i t h  " X "  w i r i n g , ' r e l a y  ( D )
w i l l  r e m a i n  o p e r a t e d  a n d  u p o n  t h e
l e a s e  o f  r e l a y s  ( A )  a n d  ( B )  a  c i r c u i t
w i l l  b e  c l o s e d  t h r o u g h  t h e  f r o n t  c o n -
t a c t  o f  r e l a y  ( D )  f o r  o p e r a t i n g  a ,  s u p e r -
v i s o r y  s i g n a l .
17 .  T E S T  JACK

By means o f  t h e  t e s t .  j a c k  t h i s  c i r -
c u i t  may  b e  o p e r a t e d  e i t h e r  a s  a  l o c a l  o r
t o l l  c o n n e c t o r  i n  t h e  m a n n e r  j u s t  desdr i tAsd.
I t  i s  a l s o  u s e d  f o r  b u s y i n g  t h e  c i r c u i t
when i t  i s  o u t  o f  o r d e r  a n d  f o r  o t h e r w i s e
f a c i l i t a t i n g  m a i n t e n a n c e  c o n d i t i o n s „  C e r -
t a i n  j a c k  s p r i n g s  o f  t h i s  c i r c u i t  a r e
a d j u s t e d  s o  t h a t  g r o u n d  w i l l  b e  c o n n e c t e d
t o  t h e  l o c a l  a n d  t o l l  s l e e v e  l e a d s  a s  a
busy  i n d i c a t i o n  w h e n e v e r  t h e  s w i t c h  i s
removed f r o m  i t s  p o s i t i o n .
15 .  C O N TA C T PROTECTION

The c o n t a c t  p r o t e c t i o n  u n i t  ( C )  i s
used t o  p r o t e c t  c o n t a c t s  w h i c h  o p e r a t e  t h e
s t e p p i n g  m a g n e t s .  C o n t a c t  p r o t e c t i o n  (13)
i s  u s e d  t o  p r o t e c t  t h e  c o n t a c t s  w h i c h
open t h e  c i r c u i t  f o r  r i n g i n g  c u r r e n t  a t
t h e  t i m e  r i n g i n g  i s  t r i p p e d .
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.:..~.2 .Seizure 

:f tte line dialed is idle, relay 
(Y:) will opera·~e, opening the rotary and 
release mag.ne:. and busy test circuit.s, 
an~ exte~~~ng the tip and ring to the 
called line. T!'le (}~) ~elay also places 
groc:nd upon the slee·1e of ';;he line, locks 
:c the siee,e lead, and places battery 
through the rotary !!lagnet on the relay (J). 
;:'-;eiay (J) operates, re!!loving relay (A) 
:'.'r::i::i the: -.:;ip anc. ring of the toll trunk, 
;:;:-ovid.es holdir.g circuit f::,r relay (A) and 
extenc.s the tip and ring of the toll trunk 
thro~gh ~c the called subscriber's line. 
Relay- (J), in opera:ing, also removes 
.:rou.r1d from the toil control leac. which 
Ca~ses ~he transmission selector to func­
:io~ to ca~se the cord to be 0ransferreG 
fro~ the oos~~ion dial ~o ~he cord ci~cuit. 
Under -:.niS condj.:~:ion, the toll operator's 
cord supervisory ~a~p will light as a 
sig~al that the li~e dialed has been 
ssized and is re2Jiy t.o be :-ung upon. 

14.3 F-inging 

On the first vertical pulse, relay 
(F) was operar,ed, by· grou.r.:.d on the sleeve 
lead through cor,tacts on (E) and (C) 
operated. ?elay (F) then locic:s to ground 
on ::he toll control lead., dhen the toll 
operator r2-ngs th<:: c2.lled subscriber 
ground is removed :'.'rom the toll control 
lead, the~eby allowing relay (F) to re­
lease a.':ld start rr:a.c!1i.:-1e ringing.. P.elay 
(F) will operate when the called sub­
scriber removes h:s receiver and trip 
ringing. 

14 .. L Transmiss:i.on 

the talking position with relays 
and (K) opera~ed, the subscriber's 

:.s extended to the transmission 
(?)' ( J 
1:.::e 
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selector free from all transmission 
ocst!'uction.s. 

15. SUPERVISORY NO. l 

If the called station disconnects 
before the calling station a path is 
closed through a back contact of relay 
(D) and front contact of relay (F) for 
operating a supervisory signal. •• 

16. SUPERVISORY.NO. 2 

If the called station remains on 
the line after the calling station·has 
disconnected with "X" wiring, relay (D) 
will remain operated and. upon the re­
lease of relays (A) and (B) a cir~uit 
will be closed through the front con­
tact of relay (D) for operating a super-
visory signal. • 
l 7. TEST JACK 

By means of the test jack this cir­
cuit may be operated either as .a local or 
toll connector in the mar~~er jus~ describe:1. 
It is also used for busying the circuit 
when it is out of order and. for otherwise 
facilitating maintenance conditions.· Cer­
tain jack springs of this circuit are 
adjusted so that ground. will be connected 
to the local and tQll sleeve leads as a 
busy incication whenever the switch is 
re~ovet from its position. 

18., CONTACT PROTEC'l'ION 

The contact protection unit (C) is 
used to ;:rotect contacts which operate the 
stepping magnets. Contact protection (B) 
is used to protect the contacts which 
ope!1 the circuit for ringing current ;;. t 
the time ringing is tripped. 
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