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CD-95810-01 
ISSUE 4D 

APPENDIX 7AC 
DWG ISSUE 17AC 

DISTN CODE 1N99

COMMON SYSTEMS 
IDENTIFIER CIRCUIT 

AUTOMATIC NUMBER IDENTIFICATION -  TYPE B 
CROSSBAR NO. 1 , PANEL OR STEP BY STEP OFFICE

CHANGES

B. Changes I n  A p p a ra tu s

B . 1 Removed R ep laced  By

and o p t i o n  Y o f  s h e e t  BIO i s  added as op ­
t i o n  ZB. I n  a d d i t i o n  t o  th e  new o p t i o n  ZB 
added t o  FS6 and FS10, i t  i s  added t o  N o tes  
102 and 104 t o  p r o v i d e  f o r  t h e  No. 1 C ro s s b a r  
Message C h a rg in g  S ystem  f e a t u r e .

HS, THS, TS, US Re­
l a y s  -  AF105 -  FS1 
App F i g .  1 , Op­
t i o n  ZC

HS, THS, TS, US Re­
l a y s  -  AF175 -  FS1 
App F ig .  1, Op­
t i o n  ZC

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

D . l  When message c h a r g in g  was added t o
S D -95829 -01 ,  th e  s e r v i c e  o b s e r v in g  n e t ­

w o rk  c i r c u i t ,  c o n t i n u i t y  o f  t h e  K le a d  on 
s h e e t  B8 was n o t  p r o v id e d  by l o o p in g  i n  t h a t  
c i r c u i t  as supposed . To c o m p le te  th e  m is s in g  
w i r i n g ,  an e q u i v a l e n t  o f  o p t i o n  X o f  s h e e t  B8

D.2 E r r a t i c  i d e n t i f i e r  c i r c u i t  o p e r a t i o n ,  
w h ic h  p ro d u c e d  i n c o r r e c t  o r  m u t i l a t e d  

d i g i t s  as t h e  r e s u l t  o f  shock  c h a t t e r  o r  c o n ­
t a c t  bounce on f o u r  AF105 r e l a y s  i s  c o r r e c t e d  
by  t h e  re p la c e m e n t  o f  th e s e  r e l a y s  w i t h  AF175 
r e l a y s ,  o p t i o n  ZD. F o r  th e  HS, THS, TS, and 
US d i g i t  s t e e r i n g  r e l a y s  i n  FS1, on s h e e t  B l ,  
o p t i o n  ZC i s  r e p la c e d  by o p t i o n  ZD. T h is  
change i s  r e f l e c t e d  i n  C i r c u i t  N o te s  104 and 
108.

D . 3 M in o r  d r a f t i n g  c o r r e c t i o n s  a re  made on 
s h e e t  B8 and on s h e e t  G2, CAD6, Pchgs 

G33 and G27.
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CIRCUIT DESCRIPTION CD-95810-01
ISSUE 4D 

APPENDIX 6B 
DWG ISSUE 16B 

DISTN CODE IN99

COMMON SYSTEMS 
IDENTIFIER CIRCUIT 

AUTOMATIC NUMBER IDENTIFICATION -  TYPE B 
CROSSBAR NO. 1, PANEL OR STEP BY STEP OFFICE

CHANGES S upe rseded  (c o n t ) S uperseded  By

A. Changed and Added F u n c t io n s D l ,  D2 D io d e s  - D l , D2 D io d e s  -
4 20A, 4 59B ,

A . 1 To t e s t  f o r  a f a l s e g ro u n d  o r  c ro s s App F i g .  3 App F i g .  3
on th e  OSC le a d s and when a c ro s s

o c c u rs  t o  s i g n a l  a m in o r a la r m ,  l i g h t  a P, PD Ja c k s  - P, PD J a c k s  -
t r o u b l e  lam p , and g round th e  OSX le a d  t o 239C, 239CM,
th e t r o u b l e  t i c k e t e r . App F i g .  8 App F ig .  8

B. Changes I n  A p p a ra tu s BOl R e s i s t o r  - BOl R e s i s t o r  -
4700 Ohms - 4700 Ohms -

B . l Added 144E - K S -2 0 2 8 9 , L -6 C ,
App F i g .  3 App F i g .  3

OSXO, OSX1 R e la y  
AK47 -  FS7, F I  R e s i s t o r  - F I  R e s i s t o r  -
App F ig .  1, 8 4 .5  Ohms - 8 4 .5  Ohms -
E O p t io n 144E - K S -2 0 2 8 9 ,L -6 C  -

App F i g .  3 App F i g .  3
OSXO, OSX1 N e tw o rks -
185A -  FS7, F2 R e s i s t o r  - F2 R e s i s t o r  -
App F ig .  1, 569 Ohms - 569 Ohms -
E O p t io n 147D - K S -2 0 2 8 9 ,L -6 C

App F i g .  3 App F i g .  3
OSX, OSXO, OSX1, OSXA D iodes  -
446K -  FS7, FB I R e s i s t o r  - F B I R e s i s t o r  -
App F ig .  1, 2OK Ohms - 2OK Ohms -
E O p t io n 144E - K S -2 0 2 8 9 ,L -6 C  -

App F i g .  3 App F i g .  3
B .2 Superseded Superseded By

KA1 R e s i s t o r  - KA1 R e s i s t o r  -
* BHT C a p a c i t o r  - BHT C a p a c i t o r  - 681 Ohms - 681 Ohms -

0.001UF - 0.001UF - 144E - K S -2 0 2 8 9 ,L -6 C  -
KS-13368 ,L -3 KS-13367 ,L -3 4 App F i g .  3 App F i g .  3
App F ig .  1 App F ig .  1

KA2, KC1 R e s is t o r s -  KA2, KC1 R e s is t o r s
CL1,2  C a p a c i t o r s - CL1,2  C a p a c i t o r s  -- 1000 Ohms - 1000 Ohms -
4300UUF - 4320PF - 144E - K S -2 0 2 8 9 ,L -6 C  -
K S -1 3 3 6 7 ,L -4  , K S - 1 3 3 6 8 ,L -3 2 , App F i g .  3 App F i g .  3
App F ig .  3 App F ig .  3

KC2 R e s i s t o r  - KC2 R e s i s t o r  -
CLC C a p a c i t o r  - CLC C a p a c i t o r  - 2610 Ohms - 2610 Ohms -
200UUF - 200UUF - 144E - K S -2 0 2 8 9 ,L -6 C  -
K S - 1 3 3 6 5 ,L -4 , K S - 1 3 3 6 5 ,L -3 3 , App F i g .  3 App F i g .  3
App F ig .  3 App F i g .  3

KL1 R e s i s t o r  - KL1 R e s i s t o r  -
F B I C a p a c i t o r  - FB I C a p a c i t o r  - 619 Ohms - 619 Ohms -
0.01UF. - 0.01UF - 144E - K S -2 0 2 8 9 ,L -6 C  -
K S -1 3 3 6 8 ,L -1 K S -1 3 3 6 8 ,L -2 9 App F i g .  3 App F i g .  3
App F ig .  3 App F ig .  3

P r i n t e d  i n  U .S .A
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CD-95810-01 ISSUE 4D - APPENDIX 6B

Superseded (cont) Superseded By F. Changes in CD - Sections

KL2 Resistor
383 Ohms - 
144E - 
App Fig. 3

KL2 Resistor 
383 Ohms - 
KS-20289,L6C 
App Fig. 3

SECTION II

F.l Under 9. LOCKOUT BETWEEN TWO 
IDENTIFIERS, add:

HTT Resistor - 
715K Ohms - 
145 or 221A - 
App Fig. 1

HTT Resistor - 
715 Ohms - 
KS-20810,L-1A - 
App Fig. 1

D. Description of Changes

D.l A trouble condition in an outgoing
ANI-B trunk can result in a cross on 

the OSC lead to the identifier. This in 
turn will allow both OSC relays to operate 
and produce two 5800Hz signals to a common 
sleeve. When the two signals drift out of 
phase, an identification failure will re­
sult.

D.2 As a maintenance feature, (OSX-)
false ground on the OSC lead relay is 

added to FS7 on sheet B9, on an identifier 
group basis. The operation of the OSXO or 
OSX1 relay by an OSC cross will provide a 
display and alarm in the miscellaneous cir­
cuit for the trouble ticketer. It will 
also operate a trouble register in the 
ticketer. A nonshorting 310 plug is used 
for this purpose.

D.3 On sheet B9E7, reference to Auxiliary 
Line Identification - Panel, CSBR 

No. 1 or SXS, is removed since the circuit 
is being rated Mfr Disc.

D.4 A recent change made on Issue 28B
of the outpulser circuit SD-95811-01 

is added to sheet B8E0 to show a PS relay 
break contact removed, by an option in the 
outpulser, from the operate path of the 
identifier TST relay.

D.5 Circuit Notes 102, 104 and SCI and 
CAD6 are changed to cover items D1 

and Bl.

9.03 Option E (and B if the second iden­
tifier is provided in a group) is

provided, and oscillator cross check cir­
cuit provides a maintenance feature to 
detect trunk troubles relating to faults 
on the OSC lead in FS6. A false ground 
on an idle OSC lead will operate an OSX0 or 
OSX1 relay located in identifier 0. Like­
wise, a cross will be detected as soon as 
one identifier goes off-normal.

9.04 Means are provided to display and 
alarm the trouble condition in the

miscellaneous circuit, or to cause a 
trouble ticket in case the OSC lead cross 
or false ground produces an identification 
failure. Such a failure occurs as the two 
5800 Ha signals to a common sleeve drift 
out of phase.

9.05 To expedite the taking of a trouble 
record, a corresponding OSX - jack

in the trouble ticketer frame can be plugged 
to force a trouble record of the offending 
trunk (in any type office). It causes a 
first trial outpulser failure and a bid for 
the ticketer to record the operation of an 
OSX register in that circuit. A plug in 
the OSX- jack also functions to retire the 
alarm until the trouble can be located. A 
nonshorting 310 plug is used for this pur­
pose .

SECTION III

F.2 Under 2. FUNCTIONAL DESIGNATIONS 
add to 2.01:

Designation Meaning

OSX- Oscillator Cross

Page 2
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F .3  Under 3. FUNCTIONS, add:

3 .2 0  To t e s t  f o r  a f a l s e  g round  o r  c r o s s  
on th e  OSC le a d s  and when a c ro s s  

o c c u r s  t o  s i g n a l  a m in o r  a la r m ,  l i g h t  a 
t r o u b l e  lam p , and g ro u n d  th e  OSX le a d  t o  
th e  t r o u b l e  t i c k e t e r .

F .4 Under 4. CONNECTING CIRCUITS, 4 .0 2  
d e l e t e :

(h) A N I-B  A u x i l i a r y  C i r c u i t  f o r  CLI -  
S D-1C 208-01 .

BELL TELEPHONE LABORATORIES, INCORPORATED

F .5  Under 7 .  ALARM INFORMATION, add: 

OSCILLATOR CROSS

7 .0 3  I f  i n  re s p o n s e  t o  a m in o r  a la rm  and 
a l i g h t e d  OSX- lamp d i s p l a y  on th e  

t r o u b l e  t i c k e t e r  f r a m e ,  i t  i s  an i n d i c a ­
t i o n  t h a t  a f a l s e  g ro u n d  o r  c r o s s  e x i s t s  
on an OSC le a d  t o  th e  i d e n t i f i e r  (see 
9 . 0 3 - 9 . 0 5 ) .  T h is  a la rm  can  be s i l e n c e d  
by o p e r a t i n g  e i t h e r  t h e  AR ke y  o r  p r e ­
f e r a b l y  by  p l a c i n g  a 310 p lu g  i n  th e  j a c k  
t o  th e  l e f t  o f  t h e  l i g h t e d  amber OSX- 
lamp on th e  t r o u b l e  t i c k e t e r  f r a m e .

DEPT 5245-GFC

WECO-DEPT 25830-WCR-GWC-CB

Page 3 
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CIRCUIT DESCRIPTION C D -95810-01
ISSUE 1»D 

APPENDIX 5A 
DWG ISSUE 15A

COMMON SYSTEMS 
ID EN TIF IER  CIRCUIT 

AUTOMATIC NUMBER IDENTIFICATIO N -  TYPE B 
CROSSBAR NO. 1 ,  PANEL OR STEP BY STEP OFFICE

CHANGES

D. D e s c r ip t io n  o f  Changes

D . l  To a l l e v i a t e  s e v e re  c o n ta c t  e r o s io n  on 
o f f i c e  s te e r in g  c o n t r o l  r e la y s  0 F 0 -6 , 

re d u n d a n t ( d u a l)  c o n ta c ts  a re  p ro v id e d  i n  FS2 
f o r  th e  th o u sa n d s  c o n n e c to r  s t e e r in g  c o n ta c ts .

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 52^5-HNS

WE DEPT 5 8 3-WCR-EER-PN

P r in t e d  i n  U . S . A . Page 1 
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APPENDIX 4A 

DWG ISSUE 14A

CIRCUIT DESCRIPTION CD-95810-01

COMMON SYSTEMS 
IDENTIFIER CIRCUIT 

AUTOMATIC NUMBER IDENTIFICATION-TYPE B 
CROSSBAR NO. 1 ,  PANEL OR STEP BY STEP OFFICE

CHANGES

B. Changes I n  A p p a ra tu s

B . l  Remove R ep laced  By

HR1, HR2 ON3 R e la y  A F I32  -
THR1, THR2, FS4, App F ig .  1 ,
TR1, TR2 F O p t io n
UR1, UR2
R e s i s t o r s ,  18FK -  
FS4, App F i g .  1 
F O p t io n

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

D . l  The F o p t i o n  HR1, HR2, THR1, THR2,
TR1, TR2, UR1, and UR2 r e s i s t o r s ,  

w h ic h  w ere  p r o v id e d  t o  re d u ce  w e a r  on con ­
t a c t s  9 and 12 o f  r e l a y  ONI, a re  re p la c e d  by  
r e l a y  0N3 because  th e s e  r e s i s t o r s  caused th e  
a s s o c ia te d  293A reed  r e l a y  c o n ta c t s  t o  s t i c k  
s h u n t .  The 0N3 r e l a y  p r o v id e s  e i g h t  o f f -  
n o rm a l  c o n t a c t s  i n s t e a d  o f  tw o ,  t o  d i s t r i b u t e  
th e  p r e v io u s  c o n t a c t  l o a d .  Changes a re  made 
i n  FS4, 6 , 8 , S C I,  8 , and 9* M in o r  changes 
a re  made i n  o p t i o n  G w here  F i s  n o t  p r o v id e d

D .2  C i r c u i t  N ote  107 i s  changed to  i n ­
c lu d e  a c i r c u i t  im p rovem en t t o  d i s ­

t r i b u t e  w ea r on c o n t a c t  3M o f  t h e  P r e l a y  
i n  FS8 by  t h e  a d d i t i o n  o f  a p a r a l l e l  2M 
c o n t a c t  b y  o p t i o n  F .

D .3  The t i m i n g  re q u i re m e n ts  t a b l e  ( s h e e t  
F5) i s  r e v i s e d  f o r  t h e  HTT r e l a y  and 

r e f e r e n c e  i s  added t o  i n c lu d e  r e l a y  0N3 i n  
b l o c k i n g  p r e p a r a t i o n s  f o r  t e s t i n g  r e l a y  PD.

F .  Changes i n  CD S e c t io n s

F . l  I n  SECTION I I ,  u n d e r  2 .  PULSING AND 
GATING, change th e  f i r s t  s e n te n c e  o f

2 .0 6  t o  re a d :

2 .0 6  R e la y  ONI and 0N3 o p e r a t e d ,  a l s o
c lo s e s  a c i r c u i t  t o  th e  p u l s e  s t e e r i n g  

r e l a y  PS t o  cause  a c u r r e n t  t o  f l o w  i n  t h e  
w in d in g  o f  r e l a y  PS.

F .2  I n  SECTION I I ,  change 2 .1 1  t o  r e a d :

2 .1 1  R e la y  P r e le a s e d  a l s o  rem oves t h e
g ro u n d  f r o m  t h e  p r i m a r y  w in d i n g  and 

a r e s i s t a n c e  s h u n t  f r o m  t h e  s e c o n d a ry  
w in d i n g  o f  t h e  PD r e l a y  t o  i n c r e a s e  th e  
c u r r e n t  f l o w  t h r o u g h  t h e  s e c o n d a ry  w in d in g  
o f  r e l a y  PD i n  s e r i e s  w i t h  t h e  PD1 r e s i s t o r .  
The e s t a b l i s h e d  c u r r e n t  p a t h  t h r o u g h  t h e  
p r i m a r y  w in d in g  o f  t h e  PD i s  i n i t i a l l y  l a r g e  
enough t o  overcom e t h e  e f f e c t s  o f  t h e  c u r ­
r e n t  f l o w i n g  i n  t h e  s e c o n d a ry .  The c u r r e n t  
th r o u g h  th e  r e l a y  PD p r i m a r y  w in d i n g  de­
c re a s e s  as t h e  c h a rg e  on t h e  PD and PD1 
c a p a c i t o r s  th r o u g h  th e  PD3 r e s i s t a n c e  b u i l d s  
up .  A f t e r  a b o u t  12 ms, t h e  p r i m a r y  c u r r e n t  
d e c re a s e s  s u f f i c i e n t l y  f o r  t h e  s e c o n d a ry  
c u r r e n t  t o  t a k e  o v e r  and d r i v e  r e l a y  PD t o  
i t s  b a c k  c o n t a c t .

F . 3  I n  SECTION I I ,  change  2 .1 3  t o  r e a d :

2 .1 3  When r e l a y  P o p e r a te s  i n  t h e  n e x t
c y c l e ,  i t  g ro u n d s  t h e  p r im a r y  w in d i n g  

o f  r e l a y  PD, c a u s in g  r e l a y  PD t o  o p e r a t e .  
R e la y  P a l s o  d i s c h a r g e s  t h e  c a p a c i t o r s  PD 
and PD1. R e la y  PD o p e r a t e d ,  opens t h e  
o p e r a t e  c i r c u i t  t o  r e l a y s  P I  and P 2 j how­
e v e r ,  t h e s e  r e l a y s  a re  h e l d  o p e ra te d  
th r o u g h  r e l a y  P o p e r a t e d .

F . 4  I n  SECTION I I I ,  u n d e r  2 .  FUNCTIONAL 
DESIGNATION, add t o  r e l a y s  ON, 'OKI,

0N2 i n  2 . 0 1 :

D e s ig n a t i o n

0N3

M ean ing  

O f f - N o r m a l

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5 2 4 5 -LCB

WE DEPT 367-WCR-EER-TN

P r i n t e d  i n  U .S .A .
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CIRCUIT DESCRIPTION CD-95810-01
' ISSUE UD 
APPENDIX 3D 

IWG ISSUE 13D

COMMON SYSTEMS 
IDENTIFIER CIRCUIT 

AUTOMATIC NUMBER IDENTIFICATION-TYPE B 
CROSSBAR NO. 1 , PANEL OR STEP BY STEP OFFICE

CHANGES

B. Changes In  A ppara tus

B . l  Superseded Superseded By

B02 Res, l k 5A, B02 Res, K S -2 0 8 l0 ,L lA
o r 221A F ig . 3
FBO Res, 1 U5A, FBO Res, K S -208l0,L1A
o r 221A F ig . 3
GA1 Res, 1^5A, GA1 Res, KS-20810, L1A
o r 221A F ig . 3
GA2 Res, 1U5A, GA2 Res, KS-20810 ,L1A
o r 221A F ig . 3
LA I Res, 1^5A, L A I Res, K S -208l0 ,L1A
o r 221A F ig . 3
LA2 Res, 1>+5A, LA2 Res, K S -2 0 8 l0 ,L lA
o r 221A F ig . 3
PL2 Res, 1^5A, PL2 Res, K S -208l0,L1A
o r 221A F ig . 3

D. D e s c rip tio n  o f  Changes

D . l CAD H is  changed to  p ro v id e  f o r  m ounting
an ANI secondary ne tw o rk  on a 9 - fo o t fra m e . 

Equipm ent s p e c if ic a t io n  is  added to  s u p p o rtin g  
in fo rm a tio n .

D .2 In fo rm a tio n  Note 302 is  re v is e d .

BELL TELEPHONE LABORATORIES, INCORPORATED

P rin te d  in  U .S .A .

DEPT 52l*5-LCB

WE DEPT 367-WCR-EER-JNC
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c i r c u i t  d e s c r i p t i o n
C D -9 5 8 1 0 -0 1  

ISSUE 4D 
APPENDIX 2B 

DWG ISSUE 12B

COMMON SYSTEMS 
ID E N T IF IE R  C IR C U IT  

AUTOMATIC NUMBER ID E N T IF IC A T IO N -T Y P E  B 
CROSSBAR NO. 1 ,  PANEL OR STEP-BY-STEP OFFICE

CHANGES

B. Changes i n  A p p a r a tu s

B . 1 A dded

R e s i s t o r s :  (App F i g .  1 )
HR1, HR2, THR1, THR2,
T R 1 , T R 2 , UR1, UR2

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

D . l  R e s i s t o r s  a r e  a d ded  i n  t h e  l o c k i n g  c i r c u i t s  o f  t h e  d i g i t
r e g i s t r a t i o n  r e l a y s ,  F S 4 ,  t o  p r e v e n t  e r o s i o n  o f  t h e  n um ber 

9 and  12 c o n t a c t s  o f  r e l a y  O N I.  T h i s  ch a n g e  i s  show n as o p t i o n  
F .  The f o r m e r  w i r i n g  i s  show n as o p t i o n  G and  i s  r a t e d  M f r  D i s c .

D .2  C i r c u i t  N o te  107 i s  a d ded  t o  c o v e r  t h e  u s e  o f  F and  G o p t i o n s  
and  r e f e r e n c e  t o  t h e s e  o p t i o n s  i s  a d ded  i n  r e c o r d  N o te  1 0 4 .

D .3  A d r a f t i n g  e r r o r  i n  FS4 and  FS6 t h a t  show s t h e  r e s i s t a n c e  
o f  t h e  2 9 3 - t y p e  r e l a y s  as 2250 ohms i n s t e a d  o f  2170 ohms 

i s  c o r r e c t e d  on  t h i s  i s s u e  w i t h o u t  r e c o r d .

1 8 F K , 3150D , o p t i o n  F

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5223 -JLB -M R

P r i i n t e d  i n  U . S . A .
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CIRCUIT DESCRIPTION C D -9 5 8 1 0 -0 1  
ISSUE 4D 

APPENDIX ID  
DWG ISSUE 11D

COMMON SYSTEMS 
ID E N T IF IE R  C IRCUIT 

AUTOMATIC NUMBER ID E N T IF IC A T IO N  -  TYPE B 
CROSSBAR NO. 1 ,  PANEL OR STEP-BY-STEP OFFICE

CHANGES

B. Changes In Apparatus
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SECTIO N I  -  GENERAL DESCRIP TION 

1 . PURPOSE OF CIRCUIT

1 .0 1  The a u to m a t i c  number I d e n t i f i c a t i o n  
s y s te m  (A N I)  i s  used t o  I d e n t i f y  and

t r a n s m i t  t o  th e  t o l l  o r  tandem o f f i c e  th e  
d i r e c t o r y  number o f  a c u s to m e r  who has d i a l e d  
a t o l l  o r  tandem c a l l  i n  a p a n e l ,  c r o s s b a r  
No. 1 ,  o r  s t e p - b y - s t e p  o f f i c e .  The ANI s y s ­
tem w o rks  w i t h  th e  c e n t r a l i z e d  a u to m a t i c  
message a c c o u n t i n g  sys te m  (CAMA) a t  th e  t a n ­
dem o r  t o l l  o f f i c e  t o  make a c c o u n t in g  f o r  
n e a r l y  a l l  l o n g - d i s t a n c e  c a l l s  f u l l y  a u t o ­
m a t i c .  T h is  s y s te m  in c lu d e s  a t r u n k  (u se d  
i n  common w i t h  th e  c e n t r a l  o f f i c e  s w i t c h i n g  
s y s te m ) ,  an o u t p u l s e r  c o n n e c to r ,  an o u t -  
p u l s e r ,  an i d e n t i f i e r ,  an o s c i l l a t o r ,  a 
s e c o n d a ry  n e tw o rk  and bus c o n n e c to r ,  and a 
number n e tw o rk  and p r im a r y  bus c i r c u i t .  The 
i d e n t i f i e r  scans  th e  se co n d a ry  n e tw o rk s  f o r  
up t o  s i x  l o c a l  c e n t r a l  o f f i c e s  i n  th e  
b u i l d i n g  i t  s e rv e s  f o r  an i d e n t i f i c a t i o n  
t o n e ,  re a d s  th e  c a l l i n g  c u s to m e r 's  d i r e c t o r y  
number as t r a n s l a t e d  by th e  p r im a r y  bus  c i r ­
c u i t  and s e c o n d a ry  n e tw o r k s ,  and f o r w a r d s  
t h i s  number t o  th e  o u t p u l s e r .  The o u t p u i s e r  
th e n  t r a n s m i t s  t h i s  number th ro u g h  th e  con ­
n e c t o r  and t r u n k  t o  th e  t o l l  o r  tandem o f ­
f i c e  t o  be used t h e r e  i n  m ak ing  a r e c o r d  o f  
th e  c a l l  f o r  a c c o u n t i n g  p u rp o s e s .  I f  a u t o ­
m a t ic  i d e n t i f i e d  o u tw a rd  d i a l i n g  (A IO D) f ro m  
PBX s t a t i o n s  i s  p r o v i d e d ,  one o f  th e  o f f i c e  
u n i t s  ( 0 - 5 ) *  m ust be r e s e r v e d  f o r  use by 
l i n e s  h a v in g  AIOD s e r v i c e .  T h is  a l l o w s  th e  
ANI s y s te m  t o  p r o v id e  an AIOD c la s s  i n d i ­
c a t i o n  i n  th e  o u t p u l s e r .  Upon r e c e i p t  o f  
t h i s  c l a s s  I n d i c a t i o n ,  w h ic h  i s  d e r i v e d  
f r o m  th e  o f f i c e  i n d i c a t i o n ,  and the  f o u r  
d i g i t s  o f  th e  c a l l i n g  l i n e  number, t h e  o u t ­
p u l s e r  c o n n e c ts  t o  th e  AIOD c i r c u i t s .  I t  
passes  th e  f o u r  d i g i t s  (w h ic h  on an AIOD 
c a l l  r e p r e s e n t  an a r b i t r a r y  t r u n k  num ber)  t o  
th e  AIOD e q u ip m e n t  w h ic h  t r a n s l a t e s  t h e  t r u n k  
number t o  th e  number o f  th e  c a l l i n g  PBX s t a ­
t i o n ;  t h i s  number i s  th e n  t r a n s m i t t e d  by th e  
o u t p u l s e r .  I n  a b u i l d i n g  s e rv e d  by more 
t h a n  one i d e n t i f i e r ,  o n ly  one can be w o r k in g  
a t  a t im e  i n  th e  s e r v i c e  n e tw o rk s  o f  th e  
o f f i c e s  h a v in g  a cce ss  t o  a common g ro u p  o f  
ANI t r u n k s .

1 .0 2  I n  b u i l d i n g s  w i t h  more th a n  s i x  o f f i c e s  
o r  i n  b u i l d i n g s  where  t r a f f i c  i s  heavy

enough t o  r e q u i r e  i t ,  two o r  t h r e e  i d e n t i f i e r  
g ro u p s  a re  p r o v i d e d .  Each I d e n t i f i e r  g ro u p  
m ust s e rv e  a s e p a r a te  g roup  o f  o f f i c e s  and 
m ust be c o n n e c te d  t o  a s e p a ra te  g roup  o f  
t r u n k s .  O f f i c e s  s e rv e d  by one i d e n t i f i e r  
g ro u p  do n o t  have access  t o  t r u n k s  s e r v e d

* To p r o v i d e  f o r  AIOD s e r v i c e  on e x i s t i n g  
Jobs w he re  an i d e n t i f i e r  g roup  a l r e a d y  
s e rv e s  s i x  c e n t r a l  o f f i c e  u n i t s  App. P ig .  10 
i s  p r o v id e d  t o  i n c r e a s e  th e  o f f i c e  s«an  t o  
seven  u n i t s .  Under t h i s  c o n d i t i o n  th e  AIOD 
p r im a r y  and s e c o n d a ry  bus s y s te m  i s  t r e a t e d  
as th e  s e v e n th  o f f i c e .

by a n o th e r  i d e n t i f i e r  g ro u p .  E x c e p t  i n  
th e  T r o u b le  T i c k e t e r  c i r c u i t ,  w h ic h  i s  
used t o  r e c o r d  t r o u b l e  i n f o r m a t i o n ,  and 
i n  th e  t e s t  f r a m e ,  t h e r e  i s  no c o n n e c t i o n  
be tw een  I d e n t i f i e r  g ro u p s .

2 .  GENERAL DESCRIPTION OF OPERATION

SEIZURE

2 . C l  When a c u s to m e r  d i a l s  a t o l l  o r  t a n ­
dem c a l l ,  a t r u n k  c i r c u i t  i s  s e i z e d  

by th e  c e n t r a l  o f f i c e  s w i t c h i n g  s y s te m  and 
a c o n n e c t i o n  i s  s e t  up t o  i t .  I n  c r o s s b a r  
No. 1 o f f i c e s  th e  m a r k e r ,  i n  s e i z i n g  th e  
t r u n k ,  p a sses  p a r t y  i n f o r m a t i o n  t o  th e  
t r u n k .  I n  p a n e l  o f f i c e s  th e  t r u n k  does n o t  
r e c e i v e  t h i s  i n f o r m a t i o n .  I n  s t e p - b y - s t e p  
o f f i c e s  th e  t r u n k  makes a p a r t y  t e s t  be­
tw een  d i g i t s  b e in g  d i a l e d  and s t o r e s  t h e  
r e s u l t  f o r  l a t e r  t r a n s m i s s i o n  t o  th e  o u t ­
p u l s e r .  When th e  c a l l e d  number has been 
p u ls e d  o u t  t o  th e  t o l l  o r  tandem o f f i c e ,  
th e  t r u n k  b id s  f o r  an o u t p u l s e r .  The o u t ­
p u l s e r  c o n n e c to r  th e n  s e t s  up a c o n n e c t i o n  
b e tw een  th e  t r u n k  and th e  o u t p u l s e r .  I n  
c r o s s b a r  and s t e p - b y - s t e p  o f f i c e s  th e  t r u n k  
passes  p a r t y  i n f o r m a t i o n  t o  t h e  o u t p u l s e r .
I n  p a n e l  o f f i c e s  th e  t r u n k  s i g n a l s  th e  o u t ­
p u l s e r  t o  make p a r t y  t e s t ,  w h ic h  i t  d o e s .
When th e  p a r t y  i n f o r m a t i o n  i s  r e g i s t e r e d  i n  
t h e  o u t p u l s e r ,  i t  s e i z e s  th e  i d e n t i f i e r  
th r o u g h  a p r e f e r e n c e  and l o c k o u t  p o r t i o n  o f  
th e  o u t p u l s e r  and passes  th e  p a r t y  i n f o r m a t i o n  
t o  t h e  i d e n t i f i e r .  The i d e n t i f i e r  r e g i s t e r s '  
t h e  p a r t y  i n f o r m a t i o n ,  d i r e c t s  an o s c i l l a t o r  
a t  th e  t r u n k  fram e  t o  a p p ly  a 5 8 0 0 - c y c le  
s i g n a l  t o  th e  s l e e v e ,  and p r e p a r e s  t o  scan  
th e  s e c o n d a ry  n e tw o r k  and bus c o n n e c t o r s .

SCANNING

2 .0 2  The i d e n t i f i e r  and o u t p u l s e r  cause  th e  
o s c i l l a t o r  t o  a p p ly  a 5 8 0 0 - c y c le  s i g ­

n a l  t o  th e  c u s to m e r  l i n e  s le e v e  t h r o u g h  
th e  t r u n k  and c e n t r a l  o f f i c e  s w i t c h e s .  T h is  
l i n e  s le e v e  i s  c o n n e c te d  t o  a t e r m i n a l  i n  
th e  number n e tw o rk  and p r i m a r y  bus c i r c u i t .  
The s i g n a l s  pass  f r o m  th e  s le e v e  t h r o u g h  th e  
b l o c k i n g  c a p a c i t o r  and t r a n s l a t i n g  r e s i s t o r s  
o f  th e  p r im a r y  bus c i r c u i t  and th e  s e c o n d a ry  
n e tw o rk  t o  th e  a m p l i f i e r - d e t e c t o r s  i n  t h e  
i d e n t i f i e r .  I n  th e  s e c o n d a ry  n e tw o r k  and 
bus c o n n e c to r  c i r c u i t  f o r  each o f f i c e  t h e r e  
i s  a s e t  o f  r e l a y s  t h a t  c o n n e c ts  th e  s e c o n d ­
a ry  n e tw o rk  o u t p u t  l e a d s  f o r  th e  th o u s a n d s ,  
h u n d r e d s ,  t e n s ,  and u n i t s  d i g i t s  t o  th e  
i d e n t i f i e r .  The s e c o n d a ry  n e tw o r k  and bus 
c o n n e c to r  i s  l o c a t e d  on th e  i d e n t i f i e r  
f ra m e s  and p e r m i t s  k e e p in g  th e  s l g n a l - c a r p y - 
i n g  le a d s  as s h o r t  as p o s s i b l e .  Ten 
r m p l i f l e r - d e t e c t o r s  a re  p r o v i d e d  i n  th e  
i d e n t i f i e r  f o r  th e  t e n  p o s s i b l e  numbers t h a t  
n i g h t  be i d e n t i f i e d  i n  a d i g i t .  To scan 
th e  busses  o f  an o f f i c e  f o r  t h e  d i r e c t o r y  
n um ber ,  th e  s e c o n d a ry  n e tw o r k  c i r c u i t ,  u n d e r  
c o n t r o l  o f  t h e  i d e n t i f i e r ,  c o n n e c ts  th e  
t e n  a m p l i f i e r - d e t e c t o r s  s u c c e s s i v e l y  t o  th e  
t h o u s a n d s ,  h u n d r e d s ,  t e n s ,  and u n i t s
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s e c o n d a ry  n e tw o rk  o u t p u t  le a d s  i n  t h a t  o r d e r  
t o  p e r m i t  th e  d e t e c t o r s  t o  s e a r : h  f o r  a 
5 8 0 0 - c y c le  s i g n a l .  I f  a s i g n a l  i s  fo u n d ,  
th e  a m p l i f i e r - d e t e c t o r  o p e r a t e s  r e l a y s ,  
w h ic h  g i v e  an o u t p u t  s i g n a l  t o  th e  o u t p u l s e r .

2 .0 3  F o r  o f f i c e s  w i t h  2 - p a r t y  l i n e s  t h e r e  
a re  tw o  p r i m a r y  bus s y s te m s ,  one f o r  

r i n g  p a r t i e s  and one f o r  t i p  p a r t i e s .  These 
a re  mounted on th e  same p a n e l  o f  t h e  number 
n e tw o rk  and p r im a r y  bus c i r c u i t .  They a re  
a r r a n g e d  so t h a t  th e  t e r m i n a l s  c o r r e s p o n d in g  
t o  th e  c u s to m e r  d i r e c t o r y  number can be 
c r o s s - c o n n e c t e d  t o  e i t h e r  bus s y s te m .  S in c e  
th e  s le e v e  le a d  i s  common t o  b o th  p a r t i e s  on 
a p a r t y  l i n e ,  a s i g n a l  a p p l i e d  t o  t h e  s le e v e  
a p p e a rs  a t  b o th  d i r e c t o r y  number t e r m i n a l s  
and i t  i s  b r o u g h t  by c r o s s - c o n n e c t i o n  i n t o  
b o th  t h e  t i p  and r i n g  bus s y s te m s .  The o u t ­
p u t  l e a d s  o f  o n ly  one o f  th e s e  tw o  bus s y s ­
tems a re  scanned  by th e  i d e n t i f i e r .  The 
I d e n t i f i e r  i s  t o l d  w h ic h  t o  sca n  by th e  o u t ­
p u l s e r  a t  th e  t im e  o f  s e i z u r e .

2.0*1 I n  b u l d in g s  w i t h  more t h a n  one o f f i c e ,  
a s e p a r a t e  p a i r  o f  bus s y s t e m s - i s  p r o ­

v id e d  f o r  each p h y s i c a l  o f f i c e .  A s e p a r a t e  
bus s y s te m  i s  a l s o  p r o v i a e d  f o r  l i n e s  a r ­
ra n g e d  f o r  A I0D s e r v i c e .  To f i n d  th e  o f f i c e  
f ro m  w h ic h  th e  c a l l  i s  o r i g i n a t i n g  o r  t o  
f i n d  th e  AIOD c l a s s  u n i t ,  th e  i d e n t i f i e r  
sca n s  th e  th o u s a n d s  o u t p u t  le a d s  o f  th e  f i r s t  
o f f i c e  s e c o n d a ry  n e tw o r k  c i r c u i t  t h e n  th e  
n e x t ,  and so on u n t i l  th e  i d e n t i f i c a t i o n  
s i g n a l  i s  fo u n d .  Then th e  h u n d r e d s ,  t e n s ,  
and u n i t s  o u t p u t  l e a d s  a re  scanned  f o r  t h a t  
o f f i c e .  N ote  t h a t  th e  th o u s a n d s  d i g i t  i s  
i d e n t i f i e d  a t  th e  same t im e  as t h e  o f f i c e  
name i s  i d e n t i f i e d .

2 .0 5  O c c a s i o n a l l y  th e  i d e n t i f i c a t i o n  s i g n a l  
may be m u t i l a t e d  by i n t e r f e r e n c e  f ro m

th e  c e n t r a l  o f f i c e  s w i t c h e s .  T h is  may cause 
th e  I d e n t i f i c a t i o n  o f  t h e  o f f i c e  o r  o f  a 
d i g i t  t o  be m is s e d .  The i d e n t i f i e r  r e c y c l e s  
when t h i s  happens as w i l l  be d e s c r i b e d  i n  
RECYCLE.

2 .0 6  The p r o g r e s s  o f  s c a n n in g  I s  t im e d  by
a r e l a y  I n t e r r u p t e r  i n  th e  i d e n t i f i e r .  

D u r in g  o f f i c e  s c a n n in g  i t  i s  n e c e s s a ry  t o  
p r o v i d e  t im e  f o r  th e  c h e c k in g  f e a t u r e  t o  
f u n c t i o n  so t h a t  s c a n n in g  can be s w i t c h e d  t o  
d i g i t  s c a n n in g  i n  th e  i d e n t i f i e d  o f f i c e  as 
soon as t h a t  o f f i c e  i s  fo u n d .  Because o n ly  
one i d e n t i f i e r  can be used a t  a t im e  i n  o f ­
f i c e s  h a v in g  a common t r u n k  g r o u p ,  th e  I d e n ­
t i f i e r  h o l d i n g  t im e  must be k e p t  s h o r t .  
T h e r e f o r e  th e  s c a n n in g  i s  speeded  up as soon 
as t h e  o f f i c e  i s  fo u n d .

REGISTRATION

2 .0 7  D u r in g  th e  s c a n n in g  o f  th e  s e c o n d a ry  
n e tw o rk  and bus c o n n e c t o r  o u t p u t  le a d s

a s e t  o f  t e n  a m p l i f i e r - d e t e c t o r s  I s  momen­
t a r i l y  c o n n e c te d  t o  each s e t  o f  le a d s  c o r ­
r e s p o n d in g  t o  a d i g i t .  The a m p l i f i e r -  
d e t e c t o r  t h a t  r e c e i v e s  a s i g n a l  a m p l i f i e s  
i t  and c h e cks  i t s  f r e q u e n c y  w i t h  th e  a i d  o f  
tu n e d  a m p l i f i e r  s ta g e s .  Then i n d i v i d u a l  
c y c l e s  a re  c o u n te d  up t o  a p o i n t  w here  th e  
a m p l i f i e r - d e t e c t o r  can be s u re  t h a t  th e  s i g ­

n a l  I s  l e g i t i m a t e  and n o t  J u 3 t  a s u r g e .  I t  
t h e n  o p e r a t e s  n p a i r  o f  d r y - r e e d - t y p e  r e l a y s  
t h a t ,  i n  t u r n ,  o p e r a te  tw o  o u t  o f  f i v e  
r e g i s t e r  r e l a y s  i n  th e  o u t p u l s e r .  These 
c o r r e s p o n d  t o  th e  d i g i t  b e in g  s c a n n e d .  The 
o u t p u l s e r  checks th e  r e g i s t r a t i o n  f o r  2 - o u t -  
o f - 5  v a l i d i t y  and s i g n a l s  th e  i d e n t i f i e r  
when th e  check  i s  s a t i s f i e d .  R e la y s  i n  th e  
I d e n t i f i e r  o p e ra te  as each d i g i t  i s  c h e c k e d .  
The check  o f  o f f i c e  I d e n t i f i c a t i o n ,  h o w e v e r ,  
i s  d i f f e r e n t .  The r e g i s t r a t i o n  o f  any s i g ­
n a l  i n  th e  d r y - r e e d  r e l a y s  o f  th e  I d e n t i f i e r  
causes th e  o f f i c e  check  I n  th e  i d e n t i f i e r  t o  
be s a t i s f i e d  w i t h o u t  w a i t i n g  f o r  a 2 - o u t - o f -  
5 c h e c k .  T h is  Im m e d ia te ly  t r a n s f e r s  th e  
s t e e r i n g  f ro m  o f f i c e  s t e e r i n g  t o  d i g i t  
s t e e r i n g  w i t h i n  th e  o f f i c e  I d e n t i f i e d .

RECYCLE

2 .0 8  The i d e n t i f i c a t i o n  s i g n a l  t o  w h ic h  
th e  a m p l i f i e r - d e t e c t o r s  i n  th e

i d e n t i f i e r  c i r c u i t  re sp o n d  p a sse s  f r o m  th e  
o s c i l l a t o r  on th e  t r u n k  fram e  th r o u g h  th e  
t r u n k ,  c e n t r a l  o f f i c e  s w i t c h e s ,  th e  num ber 
n e tw o rk  and p r im a r y  bus c i r c u i t ,  and th e  
s e c o n d a ry  n e tw o rk  and bus c o n n e c to r  t o  an 
a m p l i f i e r - d e t e c t o r  i n  th e  i d e n t i f i e r .  I n  
th e  c e n t r a l  o f f i c e  s w i t c h e s  t h i s  s i g n a l  may 
be s h o r t e d  o u t  by b r i d g i n g  b ru s h e s  i n  
s e l e c t o r  s w i t c h e s  o r  may become l o s t  i n  a 
s u rg e  t h a t  i s  in d u c e d  i n t o  th e  s i g n a l i n g  
p a t h .  I f  t h i s  i n t e r f e r e n c e  comes d u r i n g  
t h e  e n a b le d  p e r io d  o f  th e  a m p l i f i e r - d e t e c t o r  
and I f  I t  l a s t s  lo n g  e n ough , i t  can  cause 
f a i l u r e  t o  i d e n t i f y  a d i g i t .  I f  t h i s  hap ­
pens d u r i n g  th e  scan  f o r  o f f i c e  and 
th o u s a n d s  i d e n t i f i c a t i o n ,  th e  i d e n t i f i e r  
c o n t i n u e s  t o  scan th e  r e m a in in g  th o u s a n d s  
o u t p u t s  o f  the  se c o n d a ry  n e tw o r k  c i r c u i t s  
i n  th e  r e m a in in g  o f f i c e s .  Then th e  i d e n t i ­
f i e r  r e c y c l e s  and advances t o  th e  h u n d re d s  
d i g i t  o u t p u t s  o f  t h e  s e c o n d a ry  n e tw o r k s .
I t  scans  th e s e  u n t i l  t h e  o f f i c e  i s  fo u n d .

2 .0 9  I f  a d i g i t  i d e n t i f i c a t i o n  i s  m is s e d  
b ecause  o f  a m u t i l a t e d  s i g n a l ,  t h e

I d e n t i f i e r  c o n t in u e s  t o  advance and seek  
t h e  r e m a in in g  d i g i t s  u n t i l  th e  u n i t s  d i g i t  
has been sca n n e d . Tnen th e  I d e n t i f i e r  lo o k s  
a t  I t s  che ck  r e l a y s .  I f  any d i g i t  che ck  r e ­
l a y  I s  u n o p e r a te d ,  th e  I d e n t i f i e r  r e t u r n s  t o  
t h a t  d i g i t  and scans i t .  I f  I t  i d e n t i f i e s  
t h a t  d i g i t  and no o t h e r  d i g i t  i s  m i s s in g ,  
th e  o u t p u l s e r  r e le a s e s  th e  i d n e t i f i e r .

2 .1 0  H ow ever,  i f  o t h e r  d i g i t s  a re  m i s s in g ,  
th e  i d e n t i f i e r  advances t o  scan  th e

n e x t  m i s s in g  d i g i t .  D u r in g  th e  se cond  a t ­
t e m p t ,  t h e  I d e n t i f i e r  passes  o v e r  any d i g i t s  
t h a t  w e re  i d e n t i f i e d  i n  th e  f i r s t  a t t e m p t .
F o r  e x a m p le ,  i f  t h e  th o u s a n d s  and te n s  
d i g i t s  a re  i d e n t i f i e d  i n  th e  f i r s t  a t t e m p t ,  
t h e  i d e n t i f i e r  does n o t  scan  th e  th o u s a n d s  
o r  te n s  d i g i t  i n  th e  second  a t t e m p t . R a th e r ,  
i t  s t a r t s  w i t h  th e  h u n d re d s  d i g i t  and th e n  
advances  d i r e c t l y  t o  th e  u n i t s  d i g i t .

2 .1 1  The i d e n t i f i e r  makes up t o  tw o  a t t e m p t s  
t o  i d e n t i f y  th e  d i g i t s  o f  t h e  c a l l i n g

c u s t o m e r ' s  d i r e c t o r y  num ber. I f  th e  number 
i s  n o t  fo u n d  i n  tw o  a t t e m p t s ,  th e  o u t p u l s e r
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I s  n o t i f i e d .  The o u t p u l s e r  th e n  makes a 
t r o u b l e  r e c o r d  and r e le a s e s  th e  I d e n t i f i e r .

RELEASE

2 .1 2  Upon c o m p le t io n  o f  s c a n n in g ,  I f  a l l  
d i g i t s  a re  i d e n t i f i e d  and a l l  d i g i t  

ch e cks  i n  th e  o u t p u l s e r  a re  s a t i s f i e d ,  th e  
o u t p u l s e r  opens th e  s t a r t  le a d  t o  th e  i d e n t i ­
f i e r  and th e  i d e n t i f i e r  r e l e a s e s .  Tf  a t  
l e a s t  one d i g i t  i s  m is s in g  a f t e r  tw- a t te m p s  
by th e  i d e n t i f i e r ,  th e  i d e n t i f i e r  s g n a ls  
th e  o u t p u l s e r  t h a t  i t  has c o m p le te d  i t s  w o rk .  
T h is  s i g n a l ,  t o g e t h e r  w i t h  th e  l a c k  o f  a 
check  on a d i g i t ,  causes th e  o u t p u l s e r  t o  
make a t r o u b l e  r e c o r d  and r e le a s e  th e  
i d e n t i f i e r  by o p e n in g  th e  s t a r t  l e a d .  The 
o u t p u l s e r  th e n  s e iz e s  th e  o t h e r  I d e n t i f i e r ,  
i f  tw o  a re  p r o v i d e d ,  and a t t e m p ts  i d e n t i f i ­
c a t i o n  t h r o u g h  i t .  An i d e n t i f i e r  s e i z e d  f o r  
second  t r i a l  p ro c e e d s  as i t  w o u ld  on a f i r s t  
t r i a l .

a m u l t i p a r t y  l i n e ,  p ro c e e d s  t o  scan  i n  th e  
bus f i e l d  i n d i c a t e d  by th e  o u t p u l s e r .  How­
e v e r ,  on a l l  c a l l s  i n  b u i l d i n g s  w he re  t h e r e  
a re  f o u r - p a r t y  o r  m u l t i p a r t y  l i n e s ,  an 
e x t r a  a m p l i f i e r - d e t e c t o r  i s  p r o v i d e d  t o  scan  
th e  m u l t i p a r t y  busses  as th e  o t h e r  a m p l i f i e r  
d e t e c t o r s  scan  th e  t i p  o r  r i n g  bus sys tem s  
o f  one o f f i c e  a f t e r  a n o t h e r .  When th e  bus 
s y s te m  o r  th e  o f f i c e  o r i g i n a t i n g  th e  c a l l  
i s  scanned  th e  m u l t i p a r t y  a m p l i f i e r - d e t e c t o r  
o p e ra te s  th e  m u l t i p a r t y  r e g i s t e r  r e l a y .
T h i s ,  i n  t u r n ,  o p e r a t e s  th e  m u l t i p a r t y  r e l a y  
i n  th e  o u t p u l s e r .  The o u t p u l s e r  th e n  sends 
an i n f o r m a t i o n  d i g i t  t o  th e  d i s t a n t  o f f i c e  
t o  t e l l  i t  t h a t  t h i s  i s  a c a l l  f r o m  a m u l t i ­
p a r t y  l i n e  and r e le a s e s  th e  i d e n t i f i e r .  The 
t o l l  o r  tandem  o f f i c e  th e n  c a l l s  i n  an o p e r ­
a t o r  t o  make I d e n t i f i c a t i o n .

SERVICE OBSERVING

2 .1 3  The t r o u b l e  r e c o r d in g  may be c a n c e le d  
f o r  f a i l u r e s  on f i r s t  t r i a l  by th e

i n s e r t i o n  o f  a p l u g  i n  a j a c k  p r o v id e d  f o r  
t h a t  p u rp o s e .  I n  t h i s  c a s e ,  o r  i f  th e  
t r o u b l e  t i c k e t e r  i s  b u s y ,  th e  o u t p u l s e r  w i l l  
r e l e a s e  th e  i d e n t i f i e r  a f t e r  a f i r s t  t r i a l  
f a i l u r e  w i t h o u t  m ak ing  a t r o u b l e  r e c o r d .  I f  
t h e  t r o u b l e  t i c k e t e r  i s  i d l e  upon c o m p le t io n  
o f  a second  t r i a l  t h a t  f a i l e d ,  a r e c o r d  i s  
made o f  th e  second  t r i a l  f a i l u r e .  I n  m a k in g  
a t r o u b l e  r e c o r d  th e  o u t p u l s e r  o p e ra te s  o n ly  
th e  t r o u b l e  t i c k e t e r  r e g i s t e r  r e l a y s  b e f o r e  
r e l e a s i n g  th e  I d e n t i f i e r .  I t  does n o t  w a i t  
f o r  th e  t i c k e t  t o  be p r i n t e d .  I t  c a n n o t ,  
h o w e v e r ,  s e i z e  th e  t r o u b l e  t i c k e t e r  f o r  a 
new r e c o r d  i f  th e  t i c k e t  i s  s t i l l  i n  th e  
p ro c e s s  o f  b e in g  p r i n t e d .

MULTIPARTY LINES

2 .1 4  I n  o f f i c e s  h a v in g  more th a n  tw o  p a r t i e s  
on a l i n e ,  a t h i r d  bus i s  used I n  th e

number n e tw o rk  and p r im a r y  bus c i r c u i t .  T h is  
i s  a t t a c h e d  t o  th e  same p a n e l  as th e  t i p  and 
r i n g  b u sse s  so  t h a t  th e  c u s to m e r  number 
t e r m i n a l  can be c ro s s - c o n n e c te d  t o  I t .  When 
th e  o u t p u l s e r  i s  s e iz e d  t o  make an i d e n t i ­
f i c a t i o n ,  i t  r e c e i v e s  a r i n g  p a r t y  i n d i c a t i o n  
f ro m  th e  t r u n k  o r  f ro m  i t s  own p a r t y  t e s t .
B u t  th e  o u t p u l s e r  does n o t  know w h ic h  p a r t y  
i s  m a k in g  th e  c a l l .  So i t  passes  on th e  
r i n g  I n d i c a t i o n  t o  th e  i d e n t i f i e r .  The id e n ­
t i f i e r ,  n o t  kn o w in g  t h a t  t h i s  i s  a c a l l  f r o m

2 .1 5  I f  a l i n e  i s  b e in g  o b s e r v e d ,  e i t h e r
f o r  c o m p la in t  o b s e r v i n g  o r  f o r  t r a f f i c  

m e a s u r in g  w here  an o p e r a t o r  l o c k s  th e  o b s e r v ­
i n g  e q u ip m e n t  t o  th e  l i n e  f o r  th e  c a l l ,  a 
s p e c i a l  mark i s  p la c e d  on th e  a u t o m a t i c  mes­
sage a c c o u n t i n g  (AMA) ta p e  a t  th e  tandem  o r  
t e l l  o f f i c e .  When t h i s  l i n e  i s  i d e n t i f i e d ,  
th e  i d e n t i f i c a t i o n  s i g n a l  p ro c e e d s  a lo n g  th e  
s le e v e  i n  th e  c e n t r a l  o f f i c e  s w i t c h e s  t o  th e  
p o i n t  i n  th e  l i n e  c i r c u i t  where  th e  s e r v i c e  
o b s e r v in g  shoe i s  c o n n e c te d .  H ere  t h e  s i g ­
n a l  s p l i t s ,  p a r t  g o in g  i n t o  th e  number n e t ­
w o rk  and p r i m a r y  bus c i r c u i t  and p a r t  g o in g  
t h r o u g h  s e r v i c e  o b s e r v in g  c i r c u i t s  t o  th e  
s e r v i c e  o b s e r v in g  n e tw o rk  c i r c u i t .  I f  no 
o p e r a t o r  i s  a v a i l a b l e ,  i n  t r a f f i c  s e r v i c e  
o b s e r v i n g ,  t h e  l i n e  i s  n o t  o b s e rv e d  and th e  
i d e n t i f i c a t i o n  s i g n a l  i s  n o t  p a sse d  t o  t h e  
s e r v i c e  o b s e r v i n g  b u s .  B u t  i f  an o p e r a t o r  
I s  a v a i l a b l e ,  th e  s e r v i c e  o b s e r v i n g  e q u i p ­
m ent l o c k s  i n  and c o n n e c ts  th e  i d e n t i f i c a t i o n  
s i g n a l  t o  th e  s e r v i c e  o b s e r v i n g  b u s .
W h i le  th e  d i r e c t o r y  number i s  b e in g  i d e n t i ­
f i e d ,  th e  s e r v i c e  o b s e r v in g  d e t e c t o r  i s  r e ­
p e a t e d l y  e n a b le d  and exposed  t o  th e  s e r v i c e  
o b s e r v in g  b u s .  When t h i s  a m p l i f i e r - d e t e c t o r  
r e c e i v e s  a s i g n a l  i t  o p e r a te s  a r e l a y .
T h i s ,  i n  t u r n ,  o p e r a t e s  a r e l a y  i n  t h e  o u t ­
p u l s e r  w h ic h  causes  th e  i n f o r m a t i o n  d i g i t ,  
s e n t  b e f o r e  th e  d i r e c t o r y  number t o  th e  d i s ­
t a n t  o f f i c e ,  t o  be a l t e r e d  t o  show a s e r v i c e  
o b s e r v in g  i n d i c a t i o n .
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SECTION I I  -  DETAILED DESCRIPTION

1 .  SEIZURE OF ID E N T IF IE R

1 .0 1  When an o u t p u l 3 e r  l a  r e q u i r e d  t o  c o n ­
n e c t  t o  an  I d e n t i f i e r ,  I t  a e l e c t s  one

o f  tw o  i d e n t l f l e r e  and g ro u n d s  t h e  s t a r t  
l e a d  ST I n t o  t h a t  I d e n t i f i e r  t o  o p e r a t e  t h e  
o f f - n o r m a l  r e l a y s .  These r e l a y s  s u p p l y  o f f -  
n o r m a l  g r o u n d  t o  c o n t r o l  a l l  t h e  f u n c t i o n s  
o f  t h e  I d e n t i f i e r .

1 .0 2  On c a l l s  o r i g i n a t e d  by n t i p  p a r t y  cue 
t o m e r ,  t h e  o u t p u l s e r  g ro u n d s  le a d .  TP

t o  o p e r a t e  t h e  t i p  p a r t y  r e l a y s .  On c a l l s  
o r i g i n a t e d  by a r i n g  p a r t y  c u s t o m e r ,  o r  by 
a m u l t i p a r t y  l i n e  c u s t o m e r ,  t h e  o u t p u l s e r  
g ro u n d s  l e a d  RP t o  o p e r a t e  t h e  r i n g  p a r t y  
r e l a y .  The t i p  o r  r i n g  p a r t y  r e l a y s  o p e r ­
a te d  d e t e r m i n e  w h ic h  bu3 s y s te m  -  t i p  p a r t y  
o r  r i n g  p a r t y  -  w i l l  be sca n n e d  by  t h e  I d e n ­
t i f i e r .

2 .  PULSING AND GATING 

GENERAL

2 . 0 1  On s e i z u r e  b y ' t h e  o u t p u l s e r ,  a p u l s i n g  
r e l a y  I n  t h e  I d e n t i f i e r  b e g i n s  o p e r ­

a t i n g  t o  c o n t r o l  t h e  v a r i o u s  I d e n t i f i e r  
f u n c t i o n s .  The o p e r a t i o n  o f  t h e  p u l s i n g  r e ­
l a y  i s  u n d e r  c o n t r o l  o f  a p u l s e  g e n e r a t o r  
r e l a y  and  a p u l s e  s t e e r i n g  r e l a y .  The p u l s e  
g e n e r a t o r  r e l a y  i s  a r e s i s t a n c e - c a p a c i t a n c e  
t im e d  p o l a r  r e l a y  t h a t  c o n t r o l s  t h e  r a t e  a t  
w h ic h  t h e  p u l s i n g  r e l a y  o p e r a t e s .  The p u l s e  
s t e e r i n g  r e l a y  I s  a r e s i s t a n c e - c a p a c i t a n c e  
t im e d  p o l a r  r e l a y  t h a t  c o n t r o l s  t h e  p e r  c e n t  
b r e a k  o f  t h e  p u l s i n g  r e l a y  c o n t a c t s .  U n d e r  
c o n t r o l  o f  t h e  p u l s e  g e n e r a t o r  r e l a y  and  t h e  
p u l s e  s t e e r i n g  r e l a y  t h e  p u l s i n g  r e l a y  c o n ­
t r o l s  t h e  s c a n n i n g  and  s t e e r i n g  f u n c t i o n s  o f  
t h e  i d e n t i f i e r .  The p u l s i n g  r e l a y  a l s o  c o n ­
t r o l s  t h e  a m p l i f i e r - d e t e c t o r s .  A t h i r d  
r e s i s t a n c e - c a p a c i t a n c e  t im e d  p o l a r  r e l a y ,  
t h e  p u l s i n g  d e t e c t o r  c o n t r o l ,  a l s o  u n d e r  
c o n t r o l  o f  t h e  p u l s i n g  r e l a y ,  l i m i t s  t h e  
l e n g t h  o f  t i m e  t h a t  t h e  a m p l i f i e r - d e t e c t o r s  
a r e  g a t e d  o n .

PULSING

2 . 0 2  P r i o r  t o  t h e  o p e r a t i o n  o f  r e l a y  ONI 
t h e  p o s i t i v e  end  o f  t h e  p u l s e  g e n e r a ­

t o r  r e l a y  PG p r i m a r y  w i n d i n g  i s  a t  - 4 8  v o l t s  
and  t h e  PG c a p a c i t o r  i s  c h a rg e d  t o  48 
v o l t s .  A l s o ,  t h e  r e l a y  i s  h e l d  on i t s  b a c k  
c o n t a c t  b y  a r e v e r s e  a c t i n g  c u r r e n t  i n  t h e  
s e c o n d a r y  w i n d i n g .  When r e l a y  ONI o p e r ­
a t e s ,  i t  r e v e r s e s  t h e  c u r r e n t  t h r o u g h  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  PG and  c a u s e s
a c u r r e n t  t o  f l o w  i n  t h e  p r i m a r y  w i n d i n g .
The c u r r e n t  t h r o u g h  t h e  s e c o n d a r y  w i n d i n g  
i s  i n  t h e  d i r e c t i o n  t o  o p e r a t e  t h e  r e l a y  
t o  i t s  f r o n t  c o n t a c t s .  The c u r r e n t  t h r o u g h  
t h e  p r i m a r y  w i n d i n g  i s  i n  t h e  d i r e c t i o n  t o  
o p pose  t h e  o p e r a t i o n  o f  t h e  r e l a y  t o  i t s  
f r o n t  c o n t a c t s .  I n i t i a l l y  t h e  c u r r e n t

t h r o u g h  t h e  p r i m a r y  w i n d i n g  i u  v e r y  h i g h  and 
i t  o v e rc o m e s  th e  e f f e c t  o f  t h e  c u r r e n t  i n  
n e c o n d a r y .  An t h e  c u r r e n t  t h r o u g h  th e  p r i ­
m a ry  w i n d i n g  d e c r e n n e n ,  due  t o  t h e  c h a r g i n g  
o f  t h e  c a p a c i t o r ,  t h e  s e c o n d a r y  c u r r e n t ,  
t a k e n  o v e r  and o p e r a t e s  t h e  r e l a y  t o  I t s  
f r o n t  c o n t a c t s .

2 . 0 3  When r e l a y  PG o p e r a t e s ,  I t  a g a i n  r e ­
v e r s e s  t h e  d i r e c t i o n  o f  c u r r e n t  f l o w

I n  b o t h  w i n d i n g s .  The c u r r e n t  t h r o u g h  t t ic 
s e c o n d a r y  now t r i e s  t o  d r i v e  r e l a y  FG t o  I t s  
b o c k  c o n t a c t s ,  w h i l e  t h e  c u r r e n t  t h r o u g h  th e  
p r i m a r y  t e n d s  t o  k e e p  t h e  r e l a y  o p e r a t e d  t o  
I t s  f r o n t  c o n t a c t s .  I n i t i a l l y  t h e  c u r r e n t  
t h r o u g h  t h e  p r i m a r y  w i n d i n g  i s  h i g h  e n o u g h  
t o  o v e rc o m e  t h e  e f f e c t s  o f  t h e  s e c o n d a r y  
c u r r e n t  and  r e l a y  PG r e m a in s  o p e r a t e d  t o  
I t s  f r o n t  c o n t a c t s .  As i.ue c u r r e n t  t h r o u g h  
t h e  p r i m a r y  d e c r e a s e s ,  due  t o  rh e  a c t i o n  o f  
t h e  c a p a c i t o r ,  t h e  s e c o n d a r y  c u r r e n t  t a k e s  
o v e r  and  d r i v e s  t h e  r e l a y  t o  I t s  b a c k  c o n ­
t a c t s  .

2 . 0 4  W i t h  r e l a y  PG r e l e a s e d ,  t h e  c y c l e  o f  
o p e r a t i o n  and  r e l e a s e  w i l l  be r e p e a t e d

R e la y  PG o p e r a t e s  and  r e l e a s e s  I n  t h i s  m an­
n e r  u n t i l  r e l a y  ONI l a  r e l e a s e d  by th e  o u t ­
p u l s e r ,  o r  u n t i l  end  p u l s i n g  r e l a y  EP I s  
o p e r a t e d  by t h e  I d e n t i f i e r .  W i th  r e l a y  ONI 
r e l e a s e d  o r  w i t h  r e l a y s  ONI and  EP o p e r a t e d ,  
t h e  PG r e l a y  i s . d r i v e n  t o  i t s  ha ck  c o n t a c t .
2 . 0 ^  A t  t h e  t im e  r e l a y s  ON a n d  TPA o r  RP

o p e r a t e d  t h e y  c l o s e d  a c i r c u i t  t o  o p ­
e r a t e  t h e  p u l s i n g  r e l a y s  P, P I ,  and  P2.
R e la y  P i s  p r e v e n t e d  f r o m  o p e r a t i n g  a t  
f i r s t  by  t h e  im m e d ia te  o p e r a t i o n  o f  r e l a y  
PS as w i l l  be d e s c r i b e d .  L a t e r ,  when r e - ,  
l a y  PS r e l e a s e s ,  r e l a y  P o p e r a t e s  t o  p r o ­
v i d e  a n  o p e r a t i n g  c i r c u i t  f o r  r e l a y s  P I  and 
P2 I n d e p e n d e n t  o f  r e l a y  PD. When r e l a y  P 
o p e r a t e s ,  i t  a l s o  c l o s e s  a c i r c u i t  t o  o p ­
e r a t e  r e l a y  PD.

2 . 0 b  R e la y  ONI o p e r a t e d ,  a l s o  c l o s e s  a
c i r c u i t  t o  t h e  p u l s e  s t e e r i n g  r e l a y  PS 

t o  c a u s e  a c u r r e n t  t o  f l o w  i n  t h e  w i n d i n g  o f  
r e l a y  PS. T h i s  c u r r e n t  I s  I n  t h e  d i r e c t  i o n  
t o  h o l d  t h e  r e l a y  on  I t s  b a c k  c o n t a c t .  Caua 
c l t o r s  PS a n d  PS1 i n  s e r i e s  w i t h  t h e  p r i m a r y  
w i n d i n g  o f  r e l a y  PS s t a r t ,  t o  c h a r g e  im m e d i ­
a t e l y  a n d  c a u s e  t h e  PS r e l a y  t o  o p e r a t e  u n ­
t i l  t h e  r a t e  o f  c h a r g e  d e c r e a s e s  t o  t h e  
p o i n t  when t h e  p r i m a r y  w i n d i n g  c u r r e n t  c a n ­
n o t  h o l d  t h e  r e l a y  o p e r a t e d .  When r e l a y  PG 
o p e r a t e s  t o  I t s  f r o n t  c o n t a c t s ,  as  d e s c r l h e l  
i t  r e v e r s e s  t h e  c u r r e n t  i n  r e l a y  PS. T h is  
c u r r e n t  I s  now i n  t h e  d i r e c t i o n  t o  o p e r a t e  
t h e  r e l a y  t h r o u g h  I t s  s e c o n d a r y  w i n d i n g  t o  
i t s  f r o n t  c o n t a c t .  The o p e r a t i o n  o f  r e l a y  
PG t o  i t s  f r o n t  c o n t a c t  a l s o  c a u s e s  t h e t PS 
a n d  PS1 c a p a c i t o r s  t o  d i s c h a r g e  t h r o u g h ,  
r e l a y  PS i n  a d i r e c t i o n  t o  h o l d  r e l a y  PS on 
i t s  b a c k  c o n t a c t .  I n i t i a l l y  t h e  d i s c h a r g e  
c u r r e n t  o v e rc o m e s  t h e  e f f e c t  o f  t h e  o p e r a t e  
c u r r e n t .  When th e  d i s c h a r g e  c u r r e n t  d e ­
c r e a s e s  s u f f i c i e n t l y ,  t h e  o p e r a t e  c u r r e n t  
t a k e s  o v e r  a n d  o p e r a t e s  r e l a y  PS t o  i t s  
f r o n t  c o n t a c t .

SECTION I I  
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2 .0 7  W i th  r e l a y  PS o p e r a t e d ,  r e l a y  P r e ­
le a s e s .  T h is  r e l e a s e s  th e  P I  and P2

r e l a y s  and s t a r t s  t h e  r e l e a s e  o f  r e l a y  PD. 
R e la y s  P I  and P2 re m a in  r e l e a s e d  u n t i l  r e ­
l a y  PD does r e l e a s e .

2 .0 8  Upon th e  r e l e a s e  o f  r e l a y  PG a t  th e  
s t a r t  o f  t h e  n e x t  c y c l e  o f  p u l s i n g ,  th e

c u r r e n t  t h r o u g h  the  PS w in d i n g  I s  a g a in  r e ­
v e r s e d .  T h is  t r i e s  t o  d r i v e  th e  r e l a y  t o  
I t s  b a c k  c o n t a c t ,  b u t  th e  c a p a c i t o r  a g a in  
d i s c h a r g e s  th r o u g h  th e  r e l a y .  T h is  t im e  th e  
d i s c h a r g e  c u r r e n t  i s  I n  th e  d i r e c t i o n  t o  
h o ld  t h e  r e l a y  on i t s  f r o n t  c o n t a c t s .  I n i ­
t i a l l y  th e  d i s c h a r g e  c u r r e n t  ove rcom es th e  
e f f e c t  o f  t h e  o p e r a t e  c u r r e n t .  When th e  
d i s c h a r g e  c u r r e n t  d e c re a s e s  s u f f  c i e n t l y ,  
th e  s e c o n d a ry  w in d i n g  c u r r e n t  ta k e s  o v e r  and 
d r i v e s  th e  r e l a y  PS t o  i t s  b a c k  c o n t a c t .

2 .0 9  R e la y  PS f o l l o w s  th e  o p e r a t i o n  o f  r e ­
l a y  PG, as d e s c r i b e d ,  and a l t e r n a t e l y

r e l e a s e s  and o p e r a t e s  r e l a y  P.

GATING

2 .1 0  When r e l a y  ON o p e r a t e s ,  i t  p r e p a r e s  a 
c i r c u i t  t o  o p e r a t e  r e l a y  PD on i t s  p r i ­

mary w i n d i n g ,  and r e l a y s  P , P I ,  and P2.
I t  a l s o  causes  r e l a y  PD t o  re m a in  on i t s  
ba ck  c o n t a c t  by c l o s i n g  a c i r c u i t  t o  r e ­
l a y  PD s e c o n d a ry  w i n d i n g .  R e la y  P upon 
o p e r a t i n g ,  c l o s e s  th e  c i r c u i t  t o  o p e r a t e  r e ­
la y s  P I  and P2 as d e s c r i b e d  i n  PULSING. I t  
a l s o  o p e r a t e s  r e l a y  PD as d e s c r i b e d .  L a t e r  
when r e l a y  P r e l e a s e s  i t  s t a r t s  th e  r e ­
le a s e  o f  r e l a y  PD and r e le a s e s  r e l a y s  P I  
and P2. These re m a in  r e l e a s e d  u n t i l  r e l a y  
PD r e l e a s e s .  R e la y s  P I  and P2 r e le a s e d  
e n a b le  th e  d e t e c t o r  c i r c u i t s  o f  t e n ,  e l e v e n ,  
o r  t w e l v e  a m p l i f i e r - d e t e c t o r s .  The a m p l i ­
f i e r - d e t e c t o r s  a re  now i n  c o n d i t i o n  t o  r e g ­
i s t e r  a c a l l i n g  num ber d i g i t  and s e r v i c e  
o b s e r v i n g  and m u l t i p a r t y  i n d i c a t i o n s .

2 .1 1  R e la y  P r e l e a s e d  a l s o  rem oves th e  
g ro u n d  f r o m  th e  s e c o n d a ry  w in d i n g

r e l a y  PD p e r m i t t i n g  a c u r r e n t  t o  f l o w  
t h r o u g h  th e  s e c o n d a ry  w in d i n g  o f  r e l a y  PD i n  
s e r i e s  w i t h  r e s i s t o r s  PD1 and PD3 and c a p a c i ­
t o r s  PD and PD1. T h is  c u r r e n t  i s  i n  th e  
d i r e c t i o n  t o  h o ld  th e  r e l a y  o p e r a t e d  and 
i n i t i a l l y  i s  l a r g e  enough t o  overcom e th e  
e f f e c t s  o f  t h e  c u r r e n t  f l o w i n g  i n  th e  p r i ­
m a ry . The c u r r e n t  th r o u g h  th e  r e l a y  PD 
s e c o n d a ry  w i n d i n g  d e c re a s e s  as th e  c h a rg e  
on t h e  c a p a c i t o r  b u i l d s  u p .  A f t e r  a b o u t  
12 msec t h e  s e c o n d a ry  c u r r e n t  d e c re a s e s  
s u f f i c i e n t l y  f o r  th e  p r i m a r y  c u r r e n t  
t o  t a k e  o v e r  and d r i v e  r e l a y  PD t o  i t s  b a c k  
c o n t a c t .

2 .1 3  When r e l a y  P o p e r a te s  i n  th e  n e x t
c y c l e ,  i t  g ro u n d s  th e  s e c o n d a ry  w in d ­

i n g  o f  r e l a y  PD, c a u s in g  r e l a y  PD t o  o p e r a t e .  
R e la y  P a l s o  d is c h a r g e s  th e  c a p a c i t o r s  PD 
and PD1. R e lay  PD o p e ra te d  opens th e  o p e r ­
a te  c i r c u i t  t o  r e l a y s  P I and P2; h o w e v e r ,  
th e s e  r e l a y s  a re  h e ld  o p e r a te d  t h r o u g h  r e ­
l a y  P o p e r a t e d .

2 .1H  When r e l a y  P I s  a g a in  r e l e a s e d ,  r e l a y s  
P I  and P2 a re  r e le a s e d  t o  e n a b le  th e  

a m p l i f i e r - d e t e c t o r  c o u n t i n g  c i r c u i t s  a g a in .  
R e la y  PD a ls o  3 t a r t s  t o  r e l e a s e  so as t o  
o p e r a t e ,  a f t e r  12 msec, r e l a y s  P I  and P2 
w h ic h  d i s a b le  th e  a m p l i f i e r - d e t e c t o r  
c o u n t i n g  c i r c u i t s .  R e la ys  P I  and P2 a re  
o p e r a te d  and r e le a s e d  i n  t h i s  m anner u n t i l  
r e l a y  ON i s  r e le a s e d  o r  u n t i l  r e l a y  EP o p e r ­
a t e s  .

CONTROLLING SCANNING

2 .1 5  As th e  P r e l a y  o p e r a te s  and r e le a s e s  
u n d e r  c o n t r o l  o f  r e l a y s  PG and PS, I t

c o n t r o l s  th e  o p e r a t i o n  o f  th e  o f f i c e  and 
d i g i t  s t e e r i n g  r e l a y s ,  p e r m i t t i n g  th e  i d e n ­
t i f i e r  t o  scan th e  th o u s a n d s  d i g i t s  o f  th e  
S e co n d a ry  N e tw o rk  and Bus C o n n e c to r  c i r c u i t s  
o f  s u c c e s s iv e  o f f i c e s  i n  t u r n  and th e n  sca n  
a s i n g l e  S econda ry  N e tw o rk  and Bus C o n n e c to r  
c i r c u i t  o f  th e  o f f i c e  fo u n d  t o  i d e n t i f y  th e  
r e m a in in g  d i g i t s  o f  th e  c a l l i n g  number

2 .1 6  When an o f f i c e  s t e e r i n g  c o n t r o l  r e l a y  
o p e r a t e s ,  i t  e n a b le s  th e  c o n n e c to r  r e ­

l a y s  i n  th e  S econdary  N e tw o rk  and Bus Con­
t r o l  c i r c u i t  f o r  a l l  d i g i t s  i n  th e  c o r r e s ­
p o n d in g  o f f i c e .  The o f f i c e  s t e e r i n g  co n ­
t r o l  r e l a y  f u r n i s h e s  b a t t e r y  t o  th o s e  r e ­
l a y s .  When a d i g i t  s t e e r i n g  c o n t r o l  r e l a y  
o p e r a t e s  i t  f u r n i s h e s  g ro u n d  t o  th e  c o r r e s ­
p o n d in g  r e l a y s  I n  a l l  o f f i c e s  f o r  t h a t  d i g i t .  
The s e t  o f  r e l a y s  i n  th e  S econda ry  N e tw o rk  
and Bus C o n n e c to r  c i r c u i t  c o r r e s p o n d in g  t o  
b o th  t h e  o f f i c e  and d i g i t  s t e e r i n g  c o n t r o l  
r e l a y s  o p e ra te d  i s  th e  s e t  t h a t  o p e r a t e s .
T h is  s e t  o f  r e l a y s  c u ts  t h r o u g h  th e  o u t ­
p u t s  o f  t h e  t r a n s l a t i n g  n e tw o rk  t o  th e  
a m p l i f i e r - d e t e c t o r s  f o r  i d e n t i f i c a t i o n .

2 .1 7  D i g i t  s t e e r i n g  c o n t r o l  a u x i l i a r y  r e ­
l a y s ,  w h ic h  o p e r a te  i n  p a r a l l e l  w i t h

th e  d i g i t  s t e e r i n g  c o n t r o l  r e l a y s ,  advance  
th e  o u t p u t  le a d s  o f  th e  a m p l i f i e r - d e t e c t o r s  
t o  th e  p r o p e r  s e t  o f  r e g i s t e r  r e l a y s  i n  
s te p  w i t h  th e  i n p u t  s t e e r i n g .

3. SCANNING FOR CALLING OFFICE ID E N T IF I -
c a t i o n

GENERAL

m

m

m

m

m

2 .1 2  R e la y  PD o p e r a t e s  r e l a y  P I  and P2 t o  
d i s a b l e  t h e  d e t e c t i n g  c i r c u i t s  i n  

each o f  th e  a m p l i f i e r - d e t e c t o r s  and a l s o  t o  
d i s c h a r g e  a c a p a c i t o r  i n  th e  d e t e c t i n g  c i r ­
c u i t  o f  an a m p l i f i e r - d e t e c t o r  t h a t  has i d e n ­
t i f i e d  a d i g i t .

3 .0 1  I n  o r d e r  t o  d e te r m in e  w h ic h  o f f i c e  th e  
c a l l i n g  number i s  i n ,  th e  i d e n t i f i e r  

scans  th e  th o u s a n d s  d i g i t  o u t p u t  le a d s  o f  
each  S eco n d a ry  N e tw o rk  and Bus C o n n e c to r  c i r ­
c u i t  i n  th e  i d e n t i f i e r  g ro u p .  When a 5 8 0 0 -  
c y c l e  to n e  i s  d e te c t e d  on one th o u s a n d s  d i g i t

*
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o u t p u t ,  th e  d i g i t  I s  i d e n t i f i e d  and r e g i s t e r e d  
I n  th e  o u t p u l a e r .  The I d e n t i f i e r  I m m e d i a t e l y  
s t o p s  f u r t h e r  o f f i c e  s c a n n in g  and  th e  o f f i c e  
d e s i g n a t i o n  c o r r e s p o n d i n g  t o  t h e  p a r t i c u l a r ’ 
S e c o n d a ry  N e tw o rk  and Bus C o n n e c t o r  I n  w h ic h  
t h e  t o n e  a p p e a re d  l a  t r a n s m i t t e d  t o  t h e  o u t -  
p u l a e r .  The I d e n t i f i e r  t h e n  a t t e m p t s  t o  
I d e n t i f y  t h e  r e m a in i n g  d i g i t s  o f  t h e  c a l l i n g  
n u m b e r .

3 .0 2  The I d e n t i f i e r  may w o rk  w i t 1-! S e c o n d a ry  
N e tw o rk  and  Bus C o n n e c t o r  c . r c u l t e  f o r

u p  t o  a l x  o f f i c e s .  I f  t h e r e  a r e  to re  th a n  
s i x  o f f i c e s  I n  a c e n t r a l  o f f i c e  b u i l d i n g ,  tw o  
o r  t h r e e  I d e n t i f i e r  g ro u p s  e r e  p r o v i d e d .
E ach  I d e n t i f i e r  g r o u p  i s  a s e l f - c o n t a i n e d  
u n i t  s e r v i n g  a c o r r e s p o n d i n g  s e t  o f  o f f i c e a  
I n  t h e  b u i l d i n g .  An i d e n t i f i e r  g ro u p  may 
s e r v e  l e s s  t h a n  s i x  o f f i c e s  d e p e n d in g  on 
t r a f f i c  and  t r u n k  g r o u p i n g .

3 . 0 3  I f  t h e  I d e n t i f i e r  f a l l s  t o  f i n d  an  o f ­
f i c e  I n d i c a t i o n  by s c a n n i n g  a l l  t h e

t h o u s a n d  d i g i t  o u t p u t s ,  I t  r e c y c l e s  i t s e l f  
and  r e p e a t s  t h e  o f f i c e  s c a n n i n g .  On t h l a  
s e c o n d  a t t e m p t  t o  f i n d  on  o f f i c e  i n d i c a t i o n  
t h e  I d e n t i f i e r  s c a n s  t h e  h u n d re d s  d i g i t  o u t ­
p u t  l e a d s  o f  e a c h  S e c o n d a ry  N e tw o rk  and  Dus 
C o n n e c t o r  c i r c u i t .  I f  an  o f f i c e  i d e n t i f i c a ­
t i o n  I s  made on t h e  s e c o n d  a t t e m p t ,  t h e  i d e n ­
t i f i e r  t h e n  a t t e m p t s  t o  i d e n t i f y  th e  o t h e r  
d i g i t s  o f  t h e  c a l l i n g  l i n e  i n c l u d i n g  t h e  
t h o u s a n d s  d i g i t  m is s e d  on t n e  f i r s t  o f f i c e  
s c a n .  I f  t h e  o f f i c e  I s  n o t  I d e n t i f i e d  I n  
t h e  s e c o n d  a t t e m p t ,  t h e  o u t p u l s e r  I s  t h e n  
n o t i f i e d .  The o u t p u l s e r  r e l e a s e s  t h e  i d e n ­
t i f i e r  and  d i s p o s e s  o f  t h e  c a l l .

OFFICE STEERING CONTROL

3 . 0 4  The o f f i c e  s t e e r i n g  c i r c u i t  I n c l u d e s  
t h e  o f f i c e  s t e e r i n g  c o n t r o l  r e l a y s  0F0

t o  0F6  and  OFE; t h e  a u x i l i a r y  r e l a y s  P C I ,
PC2, ORK, 0RK1 t o  0R K3; t h e  t r a f f i c  m e a s u r ­
i n g  r e l a y s  HTR, HTR1, HTC, and HTTj and  th e  
o f f i c e  s t e e r i n g  c o n t r o l  a u x i l i a r y  r e l a y s  OFOA 
t o  OFEA.

3 . 0 5  The PCI and  PC2 r e l a y s  o p e r a t e  t o  I n ­
s u r e  t h a t  p r o p e r  p u l s i n g  speed  and  p e r ­

c e n t  b r e a k  I s  r e a c h e d  by  t h e  p u l s e  g e n e r a t o r  
b e f o r e  a d v a n c in g  among t h e  o f f i c e s .  A l s o ,  
w h i l e  PC2 I s  o p e r a t i n g , t h e  f i r s t  o f f i c e  l a  
b e i n g  t e s t e d  f o r  p r e s e n c e  o f  s i g n a l  b y  t h e  
a m p l i f i e r - d e t e c t o r s .  A f t e r  r e l a y  PC2 i s  
o p e r a t e d , t h e  P r e l a y ,  i n  o p e r a t i n g ,  c l o s e s
a c i r c u i t  t o  o p e r a t e  t h e  n e x t  o f f i c e  s t e e r ­
i n g  c o n t r o l  r e l a y  O F - .  T a k in g  t h e  o p e r a t i o n  
o f  r e l a y  0F1 a s  an  e x a m p le ,  t h e  o p e r a t i n g  
c i r c u i t  I s  as  f o l l o w s :  F rom  g r o u n d  t h r o u g h
make c o n t a c t  11 o f  ON b r e a k  c o n t a c t  5 o f  LO, 
makp c o n t a c t  2 o f  TPA o r  RP, b r e a k  c o n t a c t s  
I n  s e r i e s  o f  HTR -  c o n t a c t  10 and  OFKC -  
c o n t a c t  5 o r  b r e a k  c o n t a c t  o f  OFKA -  c o n t a c t  
2 ,  and  t h r o u g h  b r e a k  c o n t a c t s  6 i n  s e r i e s  o f  
r e l a y s  OFE, 0 F 6 ,  0 F 5 ,  0 F 4 ,  0 F 3 ,  0 F 2 ,  a n d  0F1 
t o  t h e  w i n d i n g  and  make c o n t a c t  12 o f  r e l a y  
0 F 0 . The c i r c u i t  c o n t i n u e s  t h r o u g h  b r e a *  
c o n t a c t  10 o f  OFKC, t h e  P J a c k ,  make c o n t a c t  6

o f  r e l a y  P, a g a i n  t h e  P J a c k ,  b r e a k  c o n t a c t  9 
o f  EP, make c o n t a c t  8 o f  PC2, b r e a k  c o n t a c t  8 
o f  OFK, make c o n t a c t  2 o f  PTK, make c o n t a c t  6 
o f  0 F 0 ,  and  b r e a k  c o n t a c t  8 <,(' r e l a y  OFEA t o  
t h e  w i n d i n g  o f  r e l a y  O K I .  R e la y  0F1 l o c k s  
t h r o u g h  t h e  e a r l y  make p a r t  o f  I t s  own c o n t a c t  
6. . t o  t h e  p o r t i o n  o f  t h e  o p e r a t i n g  c i r c u i t  
111 !ted  p r e v i o u s  t.o c o n t a c t  0 o f  r e l a y  0 F 1 . 
S in c fc  th e  w i n d i n g  o f  r e l a y  0F0  l a  c o n n e c te d  
t o  t h e  w i n d i n g  o l  r e l a y  0F1 w h i l e  r e l a y  P r e ­
m a in s  o p e r a t e d ,  r e l a y  0F0  r e m a in s  o p e r a t e d  
u n t i l  r e l a y  P r e l e a s e s .  The o t h e r  o f f i c e  
s t e e r i n g  c o n t r o l  r e l a y s  o p e r a t e  and  l o c k  
t h r o u g h  s i m i l a r  p a t h s .

TRAFFIC RATE T IM IN G

3 . 0 6  The r a t e  o f  t r a f f i c  I s  m e a s u re d  b y  th e
HTT tu b e  and HTT r e l a y .  The tu b e

s t a r t s  t i m i n g  when r e l a y  ONI r e l e a s e s  a f t e r  
t h e  I d e n t i f i e r  has s e r v e d  a c a l l  a n d ,  i f  t h e  
I d e n t i f i e r  l a  n o t  r e s e l z e d  w i t h i n  1 . 5  s e c ­
o n d s ,  t h e  t u b e  f i r e s  and  o p e r a t e s  r e l a y  HTT. 
R e la y  HTT r e m a in s  o p e r a t e d  o n l y  l o n g  e n o u g h  
t o  r e l e a s e  r e l a y s  HTR and  HTR1. R e la y  HTC 
r e l e a s e s  a t  t h e  same t i m e  t o  open  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 s  HTR and  HTR1. W i t h  
r e l a y s  HTR and  HTR1 o p e r a t e d ,  t h e  o f f i c e  
s t e e r i n g  f u n c t i o n s  a c c o r d i n g  t o  i t s  h e a v y  
t r a f f i c  p r o c e d u r e .  T h la  means t h a t  as s o o n  
as t h e  o f f i c e  l a  f o u n d ,  t h e  o f f i c e  s t e e r i n g  
s t o p s  and  d i g i t  s t e e r i n g  b e g i n s .  I f ,  h o w -  . 
e v e r ,  r e l a y s  HTR and  HTR1 a r e  r e l e a s e d ,  t h e  
o f f i c e  s t e e r i n g  s t o p s  when t h e  o f f i c e  I s  ‘ 
f o u n d  b u t  re s u m e s  as  s o o n  as t h e  s i g n a l  i s  
r e c e i v e d  f r o m  t h e  o u t p u l a e r  t h a t  t h e  o f f i c e  
i d e n t i f i c a t i o n  i s  r e g i s t e r e d .

L IO H T TRAFFIC OFFICE SCANNING AND ID E N T IF IC A ­
TION

3 . 0 7  I f  r e l a y s  HTR and  HTR1 r e l e a s e ,  t h e
o f f i c e  s c a n n i n g  f o l l o w s  t h e  l i g h t  t r a f ­

f i c  p r o c e d u r e .  When t h e  o f f i c e  l a  f o u n d ,  t h e  
OFK r e l a y  o p e r a t e s  and  s t o p s  t h e  s t e e r i n g .
Then  r e l a y  OFKB o p e r a t e s .  R e la y  OFKD t h e n  
c a u s e s  r e l a y  OFKA t o  o p e r a t e .  The OFKA r e l a y  
c o n n e c t s  g r o u n d  t h r o u g h  t h e  o p e r a t e d  o f f i c e  
s t e e r i n g  c o n t r o l  r e l a y  t o  o p e r a t e  an o f f i c e  
r e g i s t e r  r e l a y  i n  t h e  o u t p u l s e r .  When t h e  
o f f i c e  r e g i s t e r  r e l a y  o p e r a t e s , t h e  o u t p u l s e r  
g ro u n d s  on OFK- l e a d  t o  o p e r a t e  r e l a y  ORK, 
w h ic h  l o c k s  t h r o u g h  a c o n t a c t  on  r e l a y  OFKD. 
The n e x t  t i m e  r e l a y  P r e l e a s e s  I t  c l o s e s  a 
c i r c u i t  t o  o p e r a t e  r e l a y  0R K1, w h ic h  l o c k s
t o  o f f - n o r m a l  g r o u n d .  W i t h  r e l a y s  ORK and  
ORKl o p e r a t e d  r e l a y  0RK2 c a n  o p e r a t e .  R e la y  
0RK2 o p e r a t e d  b u n c h e s  t o g e t h e r  t h e  o u t p u t  
l e a d s  o f  t h e  a m p l i f i e r - d e t e c t o r s  t o  o p e r a t e  
r e l a y  0FX1 i f  an  I d e n t i f i c a t i o n  s i g n a l  i s  
f o u n d  i n  a s e c o n d  o f f i c e .  I f  0FX1 o p e r a t e s .
I t  s i g n a l s  t h e  o u t p u l s e r  t h r o u g h  r e l a y s  OFX4, 
0RK5> a n d  EP t h a t  a t r o u b l e  e x i s t s .

3 . 0 8  When r e l a y  ORKl o p e r a t e s , t h e  o f f i c e
s t e e r i n g  r e s u m e s .  When r e l a y s  OFE and 

OFEA o p e r a t e ,  r e l a y s  OFKC and  OFKD o p e r a t e  
and  l o c k .  When r e l a y  OFKD o p e r a t e s ,  g r o u n d  
i s  p u t  t h r o u g h  t o  t h e  o u t p u l s e r  s o  t h a t  I t .
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can mark a le a d  i n d i c a t i n g  th e  o f f i c e  fo u n d .  
T h is  p u l l s  up th e  o f f i c e  s t e e r i n g  c o n t r o l  
r e l a y  c o r r e s p o n d in g  t o  t h a t  o f f i c e .  T h is  
r e l a y  th e n  e n a b le s  th e  c o n n e c to r  r e l a y s  i n  
th e  S econda ry  N e tw o rk  and Bus C o n n e c to r  c i r ­
c u i t  f o r  t h a t  o f f i c e .  Then th e  r e m a in in g  
d i g i t s  a re  i d e n t i f i e d .

3 .0 9  R e la y  OFE a l s o  r e l e a s e s  r e l a y  0RK2 so 
t h a t  th e  o u t p u t  le a d s  o f  th e  a m p l i f i e r -

d e t e c t o r s  a re  no l o n g e r  bunched  t o  o p e r a t e  
r e l a y  0PX1. T h is  c l e a r s  th e s e  le a d s  t o  
p e r m i t  i d e n t i f i c a t i o n  o f  th e  re m a in d e r  o f  
th e  c u s to m e r  num ber.

HEAVY TRAFFIC OFFICE SCANNING AND ID E N T IF I ­
CATION

3 .1 0  I f  r e l a y s  HTR and HTR1 a re  o p e r a te d  
when th e  i d e n t i f i e r  i s  s e i z e d ,  th e  o f ­

f i c e  s c a n n in g  f o l l o w s  th e  heavy  t r a f f i c  p r o ­
c e d u r e .  When th e  o f f i c e  i s  fo u n d ,  th e  OFK 
r e l a y  o p e r a te s  and s to p s  th e  o f f i c e  s c a n n in g  
im m e d i a t e l y .  The r e l a y s  OFKC and OFKD 
o p e r a t e .  R e la y  OFKC c u ts  t h r o u g h  th e  c i r ­
c u i t  f o r  o p e r a t i n g  r e l a y  OFKA. R e la y  OFKA 
c lo s e s  g ro u n d  t o  th e  o u t p u l s e r  t h r o u g h  an 
o f f i c e  s t e e r i n g  c o n t r o l  r e l a y  t o  r e g i s t e r  
th e  o f f i c e .  R e la y  OFKC a l s o  t r a n s f e r s  th e  
s t e e r i n g  t o  th e  d i g i t  s t e e r i n g  c i r c u i t  by 
o p e n in g  th e  p u l s i n g  r e l a y  c i r c u i t  i n  t h e  o f ­
f i c e  s t e e r i n g  c i r c u i t  and c l o s i n g  a s i m i l a r  
p u l s i n g  c i r c u i t  I n  th e  d i g i t  s t e e r i n g  c i r ­
c u i t  .

OFFICE IDENTIFICATION MISSING ON FIRST 
ATTEMPT -  RECYCLE FOR SECOND ATTEMPT

3 .1 1  I f  no o f f i c e  i d e n t i f i c a t i o n  i s  made 
b e f o r e  th e  f i r s t  r e l e a s e  o f  r e l a y  P

a f t e r  o p e r a t i o n  o f  th e  l a s t  o f f i c e  r e l a y ,  
th e  o f f i c e  end r e l a y  OFE o p e r a t e s  and l o c k s .  
R e la y  OFE o p e r a t e s  r e l a y  OFEA, opens th e  
o p e r a t e  c i r c u i t  t o  i t s e l f  and th e  p r e c e d in g  
o f f i c e  r e l a y ,  and r e l e a s e s  th e  c u t - i n  r e l a y s  
f o r  th e  l a s t  p a i r  o f  o f f i c e s  s c a n n e d .  The 
p r e c e d i n g  o f f i c e  r e l a y  i s  h e ld  t o  th e  l o c k ­
i n g  g ro u n d  o f  r e l a y  OFE th r o u g h  a p o r t i o n  o f  
th e  OFE o p e r a t e  c i r c u i t .

3 .1 2  R e la y  OFEA o p e r a te s  h u n d re d s  s t e e r i n g  
r e l a y  HS, w h ic h  l o c k s ,  and o p e r a te s

r e l a y  HSA. R e la y  HS opens th e  o p e r a t e  c i r ­
c u i t  t o  r e l a y  THS, b u t  r e l a y  THS i s  h e ld  
o p e r a t e d  th r o u g h  r e l a y  OFEA o p e r a te d  t o  th e  
l o c k i n g  g ro u n d  on th e  w in d i n g  o f  r e l a y  HS. 
R e la y s  HSA and H I o p e r a te  i n  p a r a l l e l  w i t h  
r e l a y  HS. R e la y  H I t r a n s f e r s  th e  a m p l i f i e r ,  
d e t e c t o r  o u t p u t  le a d s  t o  th e  h u n d re d s  r e g i s ­
t e r  r e l a y s .

3 .1 3  On th e  n e x t  r e l e a s e  o f  r e l a y  P th e  
l a s t  o f f i c e  r e l a y  and i t s  a u x i l i a r y

r e l e a s e .

3 .1 ^  On th e  n e x t  o p e r a t i o n  o f  r e l a y  P, r e ­
l a y  OFO o p e r a t e s  and l o c k s  th r o u g h  

OFEA and o p e r a te s  r e l a y  OFOA. The o p e r a te  
c i r c u i t  f o r  OFO i s :  g ro u n d  th r o u g h  ON

o p e r a t e d ,  LO n o r m a l ,  TPA/RP o p e r a t e d ,  OFKA 
n o r m a l ,  OFE o p e r a t e d ,  OFOA n o r m a l ,  OFEA 
o p e r a t e d ,  0F6A, 0F5A, OFllA, 0F3A, 0F2A, OFOA, 
and OFKC n o rm a l ,  P o p e r a t e d ,  EP n o r m a l ,  PC2 
o p e r a t e d ,  OFK n o r m a l ,  PTK o p e r a t e d ,  OFO,
0 F 1A , 0 F 2A , 0F3A , OF^A, 0F5A, and OF5A n o r ­
m a l ,  OFEA o p e r a t e d ,  THSA o p e r a t e d ,  t o  th e  
OFO w in d in g .  W i th  r e l a y  OFO and HS o p e r a t e d ,  
a c i r c u i t  i s  c lo s e d  t o  o p e r a te  th e  h u n d re d s  
c u t - i n  r e l a y s  f o r  o f f i c e  0 .  The i d e n t i f i e r  
w i l l  now scan th e  h u nd reds  d i g i t  o u t p u t  
le a d s  f r o m  th e  s e c o n d a ry  n e tw o rk  and bus 
c o n n e c to r  c i r c u i t  f o r  each o f f i c e .  T h is  
o p e r a t i o n  i s  s i m i l a r  t o  t h a t  d e s c r i b e d  f o r  
th e  th o u s a n d s  le a d s .

3 .1 5  When r e l a y  OFOA o p e r a t e s ,  i t  opens th e  
l o c k i n g  c u r c u l t  o f  r e l a y  OFE; h o w e v e r ,

a s e c o n d  l o c k in g  c i r c u i t  c lo s e d  by  r e l a y  OFO 
h o ld s  r e l a y  OFE u n t i l  th e  n e x t  r e l e a s e  o f  
r e l a y  P. The second  l o c k i n g  c i r c u i t  f o r  
r e l a y  OFE i s :  g ro u n d  th r o u g h  ON o p e r a t e d ,
LO n o r m a l ,  TPA/RP o p e r a t e d ,  OFO, OFEA, THSA, 
OFO o p e r a t e d ,  OFKC n o r m a l ,  P o p e r a t e d ,  and 
EP n o r m a l ,  PC2 o p e r a t e d ,  OFK n o r m a l ,  PTK 
o p e r a t e d ,  OFO and OFEA o p e r a t e d ,  t o  th e  
w in d i n g  o f  OFE.

3 .1 6  On th e  f i r s t  r e le a s e  o f  r e l a y  P a f t e r  
o p e r a t i o n  o f  r e l a y  OFO, r e l a y s  OFE

and OFEA a re  r e l e a s e d .  R e la y  OFE r e le a s e d  
r e e s t a b l i s h e s  th e  o r i g i n a l  o p e r a te  c i r c u i t  
f o r  r e l a y  0P0 and r e l a y  OFEA, r e l e a s e d  
opens th e  l o c k i n g  c i r c u i t  f o r  OFO. R e la y  
OFEA r e l e a s e d ,  r e l e a s e s  r e l a y s  THS, THSA, 
and TH1. T h is  a c t i o n  c o m p le te  th e  r e ­
c y c l i n g  o f  th e  o f f i c e  s c a n n in g .  The i d e n t i ­
f i e r  i s  now a b le  t o  re s c a n  each  o f f i c e  as 
d e s c r i b e d ,  e x c e p t  t h a t  on t h i s  second  a t ­
te m p t  t h e  i d e n t i f i e r  w i l l  l o o k  f o r  a s i g ­
n a l  on a h u nd reds  o u t p u t  r a t h e r  th a n  a 
th o u s a n d s  o u t p u t .

OFFICE IDENTIFICATION FOUND ON SECOND 
ATTEMPT

3 .1 7  When a s i g n a l  i s  d e t e c t e d  on a h u n d re d s  
le a d ,  th e  o f f i c e  number i s  t r a n s m i t t e d

t o  th e  o u t p u l s e r  and r e g i s t e r e d  t h e r e .  A t  
th e  same t im e  th e  h u nd reds  d i g i t  i s  s e n t  t o  
t h e  o u t p u l s e r  and r e g i s t e r e d  t h e r e .  The 
th o u s a n d s  d i g i t  i s  i d e n t i f i e d  l a t e r  i n  a 
second  a t t e m p t  as d e s c r i b e d  i n  CALLING NUM­
BER DIGITS MISSED ON FIRST ATTEMPT -  FOUND 
ON SECOND ATTEMPT.

OFFICE INDICATION MISSED ON SECOND ATTEMPT

3 .1 8  I f  th e  i d e n t i f i e r  scans  a l l  t h e  h u n -  
d r  d o u tp u t  le a d s  and f a l l s  t o  d e t e c t

a s i g n a l ,  th e  OFE and OFEA w i l l  o p e r a te  as 
th e y  d i d  on th e  f i r s t  a t t e m p t .  W i th  r e l a y  
OFEA and HSA o p e r a t e d ,  and THSA and OFKB 
n o r m a l ,  a c i r c u i t  i s  c lo s e d  t o  o p e r a te  end 
p u l s i n g  r e l a y  EP. R e la y  EP s to p s  th e  p u ls e  
g e n e r a t o r  and g ro u n d  th e  w ork  c o m p le te d  
l e a d ,  WC, t o  th e  o u t p u l s e r .  The o u t p u l s e r  
th e n  r e le a s e s  th e  i d e n t i f i e r  and a t t e m p t s  
t o  s e t  up th e  c a l l  i n  th e  o t h e r  i d e n t i f i e r
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on a second t r i a l  b a s i s .  I f  t h i s  f a i l u r e  t o  
i d e n t i f y  had been i n  a second t r i a l ,  th e  
o u t p u l s e r  w o u ld  have summoned an o p e r a t o r  a t  
t h e  tandem o f f i c e  t o  h a n d le  th e  c a l l .  The 
o u t p u l s e r  may o r  may n o t  cause a t r o u b l e  
r e c o r d  t o  be ta k e n .

4 . SCANNING FOR CALLING NUMBER ID E NTIF ICA­
TION

OENERAL

4 .0 1  The d i g i t s  o f  th e  c a l l i n g  number a re  
i d e n t i f i e d  one a t  a t im e .  The i d e n t i ­

f i e r  f i r s t  a t t e m p t s  t o  i d e n t i f y  a th o u s a n d s  
o u t p u t  le a d  o f  a se c o n d a ry  n e tw o rk  and bus 
c o n n e c to r  c i r c u i t  o f  some c a l l i n g  o f f i c e .
When a th o u sa n d s  d i g i t  has been i d e n t i f i e d  
and r e g i s t e r e d  i n  th e  o u t p u l s e r ,  t h e  i d e n t i ­
f i e r  th e n  lo o k s  a t  th e  h u n d re d s ,  t e n s ,  and 
u n i t s  o u t p u t  le a d s  o f  th e  same se c o n d a ry  
n e tw o rk  and bus c o n n e c to r .

4 .0 2  As e x p l a in e d  i n  SCANNING FOR CALLING 
OFFICE IDENTIFICATION, th e  f i r s t  d i g i t

i d e n t i f i e d ,  e i t h e r  th e  th o u s a n d s  o r  th e  hun ­
d re d s  d i g i t ,  i s  a l s o  an i n d i c a t i o n  t h a t  th e  
c a l l i n g  o f f i c e  has been re c o g n iz e d .  The 
i d e n t i f i e r  th e n  e s t a b l i s h e s  th e  i d e n t i f i c a ­
t i o n  o f  th e  c a l l i n g  o f f i c e  and passes t h i s  
i n f o r m a t i o n  t o  th e  o u t p u l s e r .

4 .0 3  I f  th e  i d e n t i f i e r  f a i l s  t o  g e t  an i d e n ­
t i f i c a t i o n  a f t e r  s c a n n in g  the  th o u s a n d

o u tp u t s  o f  each o f f i c e ,  i t  r e c y c le s  i t s e l f  
and scans th e  hu n d re d s  o u tp u t  o f  each  o f f i c e  
i n  a second  a t t e m p t  t o  e s t a b l i s h  th e  I d e n t i t y  
o f  t h e  c a l l i n g  o f f i c e .  I f  an i d e n t i f i c a t i o n  
i s  made on a h u n d re d s  o u t p u t ,  th e  i d e n t i f i e r  
th e n  lo o k s  a t  t h e  te n s  and u n i t s  o u t p u t s  i n  
t u r n  and th e n  ta k e s  a second lo o k  a t  th e  
th o u s a n d s  o u t p u t  o f  t h a t  o f f i c e  i n  an a t ­
te m p t  t o  I d e n t i f y  th e  th o u sa n d s  d i g i t .  I f  
any o t h e r  d i g i t  had been m issed  on th e  f i r s t  
a t t e m p t ,  th e  i d e n t i f i e r  w o u ld  make a second  
a t t e m p t  t o  i d e n t i f y  th e  m is s in g  d i g i t .  How­
e v e r ,  i f  th e  i d e n t i f i e r  f a l l s  t o  i d e n t i f y  a 
d i g i t  on th e  second a t t e m p t ,  I t  I n fo r m s  th e  
o u t p u l s e r .  The o u t p u l s e r  w i l l  th e n  a t t e m p t  
t o  s e t  up th e  c a l l  i n  th e  o t h e r  i d e n t i f i e r  
o r  c a l l  I n  an o p e r a t o r  t o  d is p o s e  o f  th e  
c a l l .

CALLING NUMBER IDENTIFIED ON FIRST ATTEMPT 

A. C a l l i n g  Number o f  O f f i c e  0

4 .0 4  R e la ys  ON and TP/RP o p e ra te d  c l o s e  
c i r c u i t s  t o  o p e ra te  th e  th o u sa n d s

d i g i t  s t e e r i n g  r e l a y  THS and th e  o f f i c e  r e ­
l a y  0F0. W i th  r e l a y s  THS and OFO o p e r a t e d ,  
a c i r c u i t  i s  c lo s e d  t o  o p e ra te  th e  th o u s a n d s  
d i g i t  c o n n e c to r  r e l a y s  TH, (A ,  B, C, D) 0 
I n  th e  s e c o n d a ry  n e tw o rk  and bus c o n n e c t o r  
c i r c u i t .  R e la ys  TH (A ,  B, C, D) 0 c o n n e c t  
th e  0 t h r o u g h  9 th o u s a n d s  o u tp u ts  o f  o f f i c e  
number 0 to  th e  number 0 th r o u g h  9 a m p l i f i e r -  
d e t e c t o r s .  These r e l a y s  a l s o  c o n n e c t  th e  
o u tp u t  o f  t h e  m u l t i p a r t y  bus sys tem  o f  th e  
o f f i c e  number 0 t o  th e  PTYA a m p l i f i e r - d e t e c t o r .

4 .0 5  When r e l a y  THS o p e r a t e s ,  r e l a y s  THSA 
and TH1 o p e r a t e  i n  p a r a l l e l  w i t h  THS.

R e la y  TH1 s t e e r s  th e  a m p l i f i e r - d e t e c t o r  o u t ­
p u t  le a d s  t o  th e  th o u s a n d s  r e g i s t e r  r e l a y s .  . 
R e la y  THSA p a r t i a l l y  c lo s e s  a c i r c u i t  f o r  
o p e r a t i n g  th e  h u n d re d s  d i g i t  s t e e r i n g  r e l a y .  
T h is  c i r c u i t  i s  u n d e r  c o n t r o l  o f  th e  o f f i c e  
che ck  r e l a y s  and c a n n o t  be c lo s e d  u n t i l  th e  
o f f i c e  has been i d e n t i f i e d .

4 .0 6  When th e  o f f i c e  i s  fo u n d  w h i l e  s c a n n in g  
th e  th o u s a n d s  d i g i t s  w i t h  th e  heavy

t r a f f i c  c o n d i t i o n ,  th e  p u l s i n g  r e l a y  c o n t a c t  
13 d i s c o n n e c t e d  f r o m  th e  o f f i c e  s t e e r i n g  
c i r c u i t  and a n o t h e r  p u l s i n g  r e l a y  c o n t a c t  i s  
e n a b le d  i n  th e  d i g i t  s t e e r i n g  c i r c u i t  t o  
p e r m i t  d i g i t  s t e e r i n g .  T a k in g  as an exam p le  
th 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  HS t h i s  i s  
fo u n d  t o  b e :  g ro u n d  i s  c o n n e c te d  th r o u g h
make c o n t a c t  2 o r  r e l a y  ON, b re a k  c o n t a c t  
4 o f  r e l a y  LO, make c o n t a c t  10 o r  TPB o r  
RP, b re a k  c o n t a c t s  6 o f  ES, US, T S , HS, and 
th e  s e r i e s  c o m b in a t io n  o f  ESA b re a k  7 and 
E S I b r e a k  7 i n  p a r a l l e l - w i t h  make 6 o f  THS, 
t o  th e  w in d in g  o f  r e la y -  THS and make 8 o f  
THSA. From h e re  th e  c i r c u i t  c o n t in u e s  
t h r o u g h  make 1 o f  PTK, t h e  s e r i e s  c o m b in a t i o n  
o f  make 5 o f  OFK and make 9 o f  HTR i n  p a r a l l e l  
w i t h  make 9 o f  OFKC, make 8 o f  p u l s i n g  r e l a y  P 
make 4 o f  PC2, make 4 o f  OFKC i n  p a r a l l e l  
w i t h  t h e  s e r i e s  c o m b in a t io n  o f  make 3 o f  HTR 
and make 7 o f  OFK, b re a k  6 o f  E S I ,  make 4 
o f  THSA, b r e a k  8 o f  HK t o  th e  w in d i n g  o f  
r e l a y  HS. R e la y  HS l o c k s  t h r o u g h  i t s  e a r l y  
make 6 and th e  o p e r a t i n g  c i r c u i t  up t o  t h i s  
c o n t a c t .  S in c e  r e l a y s  THS and HS have  t h e i r  
w in d in g s  c o n n e c te d  t o g e t h e r  w h i l e  r e l a y  P r e ­
m a ins  o p e r a t e d ,  r e l a y  THS re m a in s  o p e r a t e d  
u n t i l  r e l a y  P r e l e a s e s .

4 .0 7  I f  th e  I d e n t i f i e r  i s  o p e r a t i n g  i n  l i g h t  
t r a f f i c ,  t h e  d i g i t  s t e e r i n g  does n o t

s t a r t  u n t i l  a l l  o f f i c e s  have  been  sca n n e d .
Then r e l a y  OFKC o p e r a t e s  t o  s t a r t  d i g i t  s c a n ­
n i n g  w i t h i n  th e  o f f i c e  fo u n d .

CALLING NUMBER DIGITS MISSED ON FIRST ATTEMPT 
FOUND ON SECOND ATTEMPT

4 .0 8  When an o f f i c e  i d e n t i f i c a t i o n  has been 
made, e i t h e r  because  o f  a th o u s a n d s

d i g i t  I d e n t i f i c a t i o n ,  o r  a h u n d re d s  d i g i t  
i d e n t i f i c a t i o n ,  th e  I d e n t i f i e r  th e n  a t t e m p t s  
t o  i d e n t i f y  th e  r e m a in in g  d i g i t s  o f  th e  c a l l ­
i n g  num ber. I n  s c a n n in g  f o r  d i g i t s ,  f o l l o w ­
i n g  o f f i c e  i d e n t i f i c a t i o n ,  th e  i d e n t i f i e r  does 
n o t  ch e c k  t o  see t h a t  a d i g i t  has  been i d e n ­
t i f i e d  b e f o r e  p r o c e e d in g  t o  l o o k  a t  th e  n e x t  
d i g i t  b u t  f o r  each  d i g i t  t h a t  i s  r e g i s t e r e d  
i n  th e  o u t p u l s e r ,  a c o r r e s p o n d in g  check  r e ­
l a y  i s  o p e r a t e d  by th e  o u t p u l s e r  i n  the  
i d e n t i f i e r .  I f  t h e  o u t p u l s e r  f a i l s  t o  r e g ­
i s t e r  one o r  more d i g i t s ,  t h e  c o r r e s p o n d in g  
check  r e l a y s  i n  t h e  i d e n t i f i e r  w i l l  f a i l  t o  
o p e r a t e .  The i d e n t i f i e r  " a l l  c h e c k "  r e l a y  
AK w i l l  f a l l  t o  o p e r a t e  a f t e r  th e  u n i t s  
d i g i t  sca n  and th e  i d e n t i f i e r  w i l l  be 
r e c y c l e d  t o  make a second  a t t e m p t  t o  f i n d  
th e  m is s in g  d i g i t s .  The o p e r a t i o n  i s  as 
f o l l o w s :
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A . 09 On th e  f i r s t  r e l e a s e  o f  r e l a y  P a f t e r  
th e  o p e r a t i o n  o f  r e l a y s  ES and ESA, 

r e l a y s  US and USA r e l e a s e .  R e la y  ESI o p e r ­
a te s  th r o u g h  ESA o p e r a t e d ,  USA n o r m a l ,  gnd 
ON o p e r a t e d ,  t o  g ro u n d .  R e la y  ESI l o c k s  t o  
o f f - n o r m a l  g ro u n d .

A . 10 On th e  n e x t  o p e r a t i o n  o f  r e l a y  P, th e  
s t e e r i n g  r e l a y  c o r r e s p o n d in g  t o  tn e  

f i r s t  m isse d  d i g i t  i s  o p e r a t e d  t h r o u g h  a 
back  c o n t a c t  on th e  c o r r e s p o n d in g  check  r e ­
l a y .  The o p e ra te  c i r c u i t  f o r  th e  th o u s a n d s  
s t e e r i n g  r e l a y  THS I s :  g ro u n d  th r o u g h  ON
o p e r a t e d ,  LO n o r m a l ,  TPA/RP o p e r a t e d ,  ESI 
and ESA o p e ra te d ,  PTK o p e r a t e d ,  OFKC o p e r ­
a t e d ,  P o p e r a t e d ,  PC2, OFKC, ESA, and ESI 
o p e r a t e d ,  HS2, ESR, and TKK n o r m a l ,  t o  w in d in g  
o f  THS. The o p e r a t e  c i r c u i t  f o r  th e  o t h e r  
s t e e r i n g  r e l a y s  i s  s i m i l a r  t o  t h a t  J u s t  
d e s c r i b e d ,  e x c e p t  th e  g ro u n d  I s  c a r r i e d  
t h r o u g h  TKK o p e ra te d  and th r o u g h  a c h a in  
o f  make c o n t a c t s  on o t h e r  check  r e l a y s ,  
th r o u g h  a b re a k  c o n t a c t  on th e  f i r s t  u n o p e r ­
a te d  check  r e l a y ,  t o  the  w in d in g  o f  th e  
c o r r e s p o n d in g  s t e e r i n g  r e l a y .

A . 11 R e la y  THSA w h ic h  o p e r a t e d  i n  p a r a l l e l  
w i t h  THS o p e r a te s  r e l a y  ESR, w h ic h  

opens th e  o p e r a te  c i r c u i t  t o  r e l a y  THS. 
H o w e v e r ,  r e l a y  THS i s  h e ld  o p e r a te d  t h r o u g h  
THSA, ESA, E S I ,  and TP/RP o p e r a t e d ,  LO n o r ­
m a l t o  g ro u n d  on ON o p e r a t e d .  R e la y  ESR 
t r a n s f e r s  th e  h o l d i n g  c i r c u i t  o f  r e l a y  ES 
so t h a t  r e l a y  ES i s  h e ld  o p e r a te d  u n d e r  
c o n t r o l  o f  make c o n t a c t  8 o f  r e l a y  P.

A . 12 When r e l a y  P r e l e a s e s ,  i t  r e l e a s e s  r e ­
la y s  ES and ESA. R e la y  ES c lo s e s  a 

p a th  t o  h o ld  r e l a y  THS b e f o r e  TH3 can be 
r e l e a s e d  by ESA. R e la y  ESA, on r e l e a s i n g ,  
a l s o  o p e r a t e s  r e l a y  ES2, w h ic h  l o c k s  t o  
o f f - n o r m a l  g ro u n d .

A . 13 When r e l a y  P o p e r a t e s  th e  n e x t  t i m e ,  
i t  c lo s e s  a c i r c u i t  t o  o p e r a t e  th e  

s t e e r i n g  r e l a y  c o r r e s p o n d in g  t o  th e  n e x t  
m is s e d  d i g i t ,  o r  t o  o p e r a t e  r e l a y  ES. The 
c i r c u i t  i s  g ro u n d  th r o u g h  ON o p e r a t e d ,  LO 
n o r m a l ,  TPA/RP o p e r a t e d ,  ES, US, T S , and 
HS n o r m a l ,  THSA, TPK, OFKC, P PC2, OFKC,
ES2 and THSA o p e r a t e d ,  HK o p e r a t e d  ( s i n c e  
th e  o f f i c e  I n d i c a t i o n  had been fo u n d  on 
h u n d re d s  d i g i t  f o r  t h i s  e x a m p le ) ,  t h r o u g h  TK 
n o rm a l  t o  o p e r a te  r e l a y  T S , o r  t h r o u g h  TK 
o p e r a t e d ,  UK n o rm a l  t o  o p e r a t e  r e l a y  US, o r  
t h r o u g h  UK o p e r a te d  t o  o p e r a t e  r e l a y  ES.

A . lA  Assum ing  t h a t  UK was n o r m a l ,  r e l a y  US 
o p e r a te s  t h r o u g h  th e  c i r c u i t  J u s t  de­

s c r i b e d .  R e la y  US l o c k s  and opens th e  o p e r ­
a t e  c i r c u i t  t o  i t s e l f  and r e l a y  THS.. How­
e v e r ,  r e l a y  THS i s  h e l d  t o  th e  l o c k i n g  
g ro u n d  o f  r e l a y  US th r o u g h  a p o r t i o n  o f  th e  
c i r c u i t  J u s t  d e s c r i b e d .

A .15  R e la y  US o p e r a t e d ,  r e l e a s e s  th e  t h o u ­
sands d i g i t  c o n n e c to r  r e l a y s  i n  th e  

s e c o n d a ry  c i r c u i t  and o p e r a t e s  u n i t s  d i g i t  
c o n n e c to r  r e l a y s  U (A ,  B , C, D ) - .  These

c o n n e c t o r  r e l a y s  c o n n e c t  th e  a m p l i f i e r -  
d e t e c t o r s  t o  th e  u n i t s  d i g i t  o u t p u t s  o f  th e  
s e c o n d a ry  n e tw o rk s  o f  th e  c a l l i n g  o f f i c e .

A .16  R e la ys  USA and U1 o p e r a te  i n  p a r a l l e l  
w i t h  r e l a y  US. R e la y  U1 t r a n s f e r s  

th e  a m p l i f i e r - d e t e c t o r  o u t p u t  le a d s  t o  th e  
u n i t s  d i g i t  r e g i s t e r .  R e lay  USA p a r t i a l l y  
c lo s e s  a p a th  to  o p e ra te  r e l a y  ES on th e  
n e x t » o p e r a t l o n  o f  r e l a y  P and a l s o  p r o ­
v i d e s  an a d d i t i o n a l  o p e ra te  c i r c u i t  f o r  
r e l a y  ESR.

A . 17 On the  n e x t  r e le a s e  o f  r e l a y  P , th e
u n i t s  d i g i t  i s  i d e n t i f i e d  and r e g i s t e r e d  

i n  th e  o u t p u l s e r .  T h is  r e s u l t s  i n  th e  o p e r ­
a t i o n  o f  r e l a y  UK. R e lay  THS and THSA r e ­
l e a s e .  When th e  o u t p u l s e r  u n i t s  check  r e ­
l a y  o p e r a t e s ,  th e  o u t p u l s e r  opens th e  i d e n ­
t i f i e r  s t a r t  le a d  t o  r e s t o r e  the ' i d e n t i f i e r  
t o  n o r m a l .  H owever, i f  th e  o u t p u l s e r  f a i l s  
t o  open th e  s t a r t  l e a d ,  th e  i d e n t i f i e r  w i l l  
a t t e m p t  t o  f o r c e  i t s  r e l e a s e .  The c i r c u i t  
a c t i o n  i s  d e s c r ib e d  b e lo w .

A . l 8  On th e  n e x t  o p e r a t i o n  o f  r e l a y  P i t
c lo s e s  a c i r c u i t  t o  o p e r a te  r e l a y  ES.

The o p e r a t e  c i r c u i t  o f  r e l a y  ES i s :  g ro u n d
th r o u g h  ON o p e r a t e d ,  LO n o rm a l  TPA/RP o p e r ­
a t e d ,  ES n o rm a l ,  USA o p e r a t e d ,  TSA, HSA, and 
THSA n o r m a l ,  PTK, OFKC, P PC2, OFKC and 
ES2 o p e r a t e d ,  THSA, HSA, and TSA n o r m a l ,  USA 
o p e r a t e d  t o  th e  w in d in g  o f  ES. R e la y  ES 
l o c k s  th r o u g h  r e l a y  ES2 o p e ra te d  and opens 
th e  o p e r a t e  c i r c u i t  t o  i t s e l f  and r e l a y  US. 
H o w e ve r ,  r e l a y  US i s  h e ld  t o  th e  l o c k i n g  
g ro u n d  o f  r e l a y  ES by i t s  own l o c k i n g  con ­
t a c t  w h ic h  i s  c o n n e c te d  t o  th e  w in d i n g  o f  
r e l a y  ES th r o u g h  a p o r t i o n  o f  th e  c i r c u i t  
J u s t  d e s c r i b e d .

A . 19 R e la y  ESA o p e ra te s  i n  p a r a l l e l  w i t h  
r e l a y  ES. R e lay  ESA o p e r a te s  r e l a y  

EP w h ic h  s to p s  th e  p u ls e  g e n e r a t o r  and 
g ro u n d s  le a d  WC i n t o  th e  o u t p u l s e r  as a s i g ­
n a l  t h a t  th e  o u t p u l s e r  s h o u ld  r e l e a s e  th e  
i d e n t i f i e r .

A . 20 I f  a m is s in g  d i g i t  i s  n o t  i d e n t i f i e d ,  
t h e  o p e r a t i o n  o f  th e  I d e n t i f i e r  i s  

s i m i l a r  t o  t h a t  d e s c r ib e d  and le a d  WC i s  
g ro u n d e d  t o  I n d i c a t e  w ork  c o m p le te .  The 
o u t p u l s e r  knows t h a t  th e  i d e n t i f i c a t i o n  i s  
u n s u c c e s s f u l  because one o r  more o f  i t s  
d i g i t  check  r e l a y s  i s  n o rm a l  a t  t h e  t im e  
le a d  WC i s  g ro u n d e d . The o u t p u l s e r  th e n  
makes a t r o u b l e  r e c o r d ,  opens th e  s t a r t  
le a d  t o  r e le a s e  th e  i d e n t i f i e r ,  and ta k e s  
a c t i o n  t o  d is p o s e  o f  th e  c a l l .

5 . RELEASE OF IDENTIFIER 

REGULAR RELEASE

5 .0 1  Upon c o m p le t io n  o f  i d e n t i f i c a t i o n  
when a l l  th e  d i g i t  check  r e l a y s  i n  

t h e  o u t p u l s e  have o p e r a t e d ,  th e  i d e n t i f i e r  
r e l e a s e  r e l a y  i n  th e  o u t p u l s e r  o p e ra te s  
t o  open th e  s t a r t  l e a d .  R e la y  ON r e le a s e s
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t o  r e s t o r e  th e  i d e n t i f i e r  t o  n o rm a l .  A t  th e  
same t im e  th e  o u t p u l o e r  r e le a s e s  r e l a y s  TlPA 
t o  TPC/RP, THK, HK, TK, and UK.

TROUBLE RELEASE

5 .0 2  I f  th e  o u t p u l s e r  f a l l s  t o  r e l e a s e  th e  
i d e n t i f i e r  a f t e r  i t  has co m p le te d  i t s

w o rk ,  th e  i d e n t i f i e r  g rounds  th e  WC le a d  t o  
th e  o u t p u l s e r  as d e s c r ib e d  i n  CALLING NUM­
BER DIGITS MISSED ON FIRST ATTEMPT -  FOUND 
ON SECOND ATTEMPT. The o u t p u l s e r  .ien 
a t t e m p t s  t o  make a t r o u b l e  r e c o r d  n le s s  th e  
f a i l u r e  i s  on th e  f i r s t  t r i a l  and th e  f i r s t  
t r i a l  t r o u b l e  r e c o r d in g  i s  c a n c e le d  by th e  
i n s e r t i o n  o f  a p l u g  i n  th e  CFTF Jack  on th e  
t r o u b l e  t i c k e t e r  f ra m e .  When th e  i n d i c a t i o n  
i s  r e g i s t e r e d  on th e  t r o u b l e  t i c k e t e r  r e l a y s ,  
t h e  o u t p u l s e r  opens th e  s t a r t  le a d  t o  th e  
i d e n t i f i e r .  R e lay  ON r e le a s e s  and th e  r e ­
m a in d e r  o f  th e  I d e n t i f i e r  r e l e a s e s .  R e la ys  
TPA t o  TPC o r  RP and THK, HK, TK, and UK a re  
r e l e a s e s d  d i r e c t l y  by th e  o u t p u l s e r .

5 .0 3  I f  t h e  t r o u b l e  t i c k e t e r  i s  b u s y ,  th e  
o u t p u l s e r  s c o re s  a r e g i s t e r  i n  th e

t r o u b l e  t i c k e t e r  and th e n  r e le a s e s  th e  
I d e n t i f i e r .

6 .  AMPLIFIER-DETECTORS 

GENERAL

6 .0 1  T h e re  a re  10, 1 1 ,  o r  12 a m p l i f i e r -  
d e t e c t o r s  i n  an i d e n t i f i e r .  The d e t a i l s

o f  one o f  th e s e  a re  shown i n  FS -5 . I n  o r d e r  
o f  a p p e a ra n ce  f ro m  i n p u t  t o  o u tp u t  th e s e  
a m p l i f i e r - d e t e c t o r s  c o n s i s t  o f  a bandpass 
f i l t e r ,  tw o  l i n e a r  a m p l i f i e r  s ta g e s ,  a c l i p ­
p in g  s t a g e ,  a l i n e a r  a m p l i f i e r  s ta g e ,  a 
C la s s  A a m p l i f i e r  s ta g e  w i t h  a tu n e d  p l a t e  
c i r c u i t ,  a C la s s  C l a m p l i f i e r  s ta g e  w i t h  a 
tu n e d  p l a t e  c i r c u i t ,  a d l p p e r - a n d - b u c k e t  
c o u n t e r ,  a c o n t r o l  c o n t a c t  on one o f  th e  
r e l a y s  P I  and P2, and and o u tp u t  s ta g e  e m p lo y ­
i n g  a t h y r a t r o n .  The f u n c t i o n  o f  th e  a m p l i ­
f i e r - d e t e c t o r  i s  t o  r e c e i v e  a 5 8 0 0 - c y c le  s i g ­
n a l  whose v o l t a g e  i s  be tw een 30 and 2 5 0 -u v ;  
che ck  i t  t o  be s u re  i t  i s  th e  I d e n t i ­
f i c a t i o n  s i g n a l ,  and o p e r a te  tw o  r e g i s t e r  
r e l a y s .  I t  m ust r e j e c t  o t h e r  s i g n a l s ,  some 
o f  w h ic h  have much h i g h e r  v o l t a g e s .  The 
f i l t e r  and th e  two tu n e d  a m p l i f i e r s  s e p a r a t e  
o u t  n o is e  o f  f r e q u e n c ie s  o t h e r  th a n  5800 c y ­
c l e s .  The C la ss  C s ta g e ,  by b e in g  b ia s e d  
a b o u t  29 v o l t s  beyond c u t - o f f ,  p r e v e n t s  
t r a n s m i s s io n  o f  l o w - v o l t a g e  n c l s e .  The 
c o u n t e r  makes s u re  th e  i n p u t  s i g n a l  i s  n o t  
J u s t  ah i s o l a t e d  s u rg e  c o n t a i n i n g  a s u f f i ­
c i e n t  v o l t a g e  o f  5 8 0 0 - c y c le  n o is e  by c o u n t ­
i n g  c y c le s  f o r  a b o u t  8 msec b e fo r e  o p e r a t i n g  
th e  o u t p u t  t h y r a t r o n .

AMPLIFIER

6 .0 2  T r a c i n g  a s i g n a l  th r o u g h  the  a m p l i f i e r -  
d e t e c t o r  we f i n d  a h ig h  pass f i l t e r

c o n s i s t i n g  o f  i n d u c t o r s  F I  and F2 and th e  
i n p u t  c a p a c i ta n c e  o f  tu b e  LA I r e f l e c t e d

th r o u g h  t r a n s f o r m e r  IN .  T h is  e l i m i n a t e s  
such  n o is e  as 6 0 - c y c l e  p i c k u p  i n  c a b le s  aria 
m a jo r  low  and h ig h  f r e q u e n c y  d i s t u r b a n c e s  
caused  by th e  o p e r a t i o n  and r e le a s e  o f  r e ­
la y s  and s w i t c h e s  c o n n e c te d  t o  th e  s l e e v e .

6 .0 3  T r a n s f o r m e r  IN  m atches th e  low  im p e ­
dance  o f  th e  i n p u t  n e tw o rk  t o  th e  h i ftL

im pedance  o f  th e  g r i d  i n  th e  f i r s t  l i n e a r  
a m p l i f i e r  s t a g e .  T h is  t r a n s f o r m e r  a l s o  g i v  
a v o l t a g e  g a i n .  No pow er g a i n  i s  o b t a i n e d  
h e r e .

6 .0 4  The f i r s t  l i n e a r  a m p l i f i e r  s ta g e  g iv < . „  
p ow e r  g a in  as w e l l  as v o l t a g e  g a i n .

T h is  s ta g e  i n c l u d e s  h a l f  tu b e  L A I r e s l s t o * . .  
L K 1 , L A I ,  and PL1, and c a p a c i t o r s  BP1 and 
CL1. The se cond  s ta g e  a l s o  g i v e s  l i n e a r  
pow er g a i n .  I t  i n c l u d e s  h a l f  tu b e  L A 2 , r e ­
s i s t o r s  GL1, KA1, and GA1, and PA1 c a p a c i t y .  
BP2, and ta n s  f o r m e r  I C . T r a n s fo r m e r  IC 
s e rv e s  t o  m atch  t h e  im pedance o f  th e  p l a t e  
c i r c u i t  o f  th e  tu b e  LA2 t o  th e  Im pedance  o f  
th e  c l i p p e r ,  g a in  c o n t r o l  p o t e n t i o m e t e r ,  GW 
and th e  i n p u t  im pedance  o f  tu b e  LA3. Tubes 
L A I ,  L A 2 , L A 3 , and LA4 a re  h a lv e s  o f  407A 
tu b e s .  These a re  h i g h - g a i n  m i n i a t u r e  t r i o d e s  
B ia s  f o r  th e s e  s ta g e s  i s  d e v e lo p e d  by t h e  
v o l t a g e  d ro p  a c ro s s  th e  c a th o d e  b i a s i n g  
r e s i s t o r s  K L 1 , KA1, K L 2 , and KA2 w i t h  th e  
p l a t e  c u r r e n t  f l o w i n g  i n  them  and by c o n n e c t ­
i n g  th e  g r i d  t o  g ro u n d  th r o u g h  t r a n s f o r m e r s  
IN  and IC  and r e s i s t o r  GA1 and t o  b a t t e r y  
th r o u g h  r e s i s t o r  GA2. R e s i s t o r s  L A I  and L A I 
s e rv e  as p l a t e  l o a d  r e s i s t o r s  and r e s i s t o r  
PL1 s e rv e s  t o  d e c o u p le  th e  p l a t e  c i r c u i t  f r o  
th e  dc s u p p ly  f o r  ac s i g n a l s .  The FBP r e s i s ­
t o r  fo rm s  a g a in  s t a b i l i z i n g  fe e d b a c k  l o o p .  
The FB I r e s i s t o r  and c a p a c i t o r  w o r k in g  w i t h  
r e s i s t o r  PL2 fo r m  a fe e d b a c k  lo o p  f o r  g a i n  
s t a b i l i z a t i o n  and s h a r p e n in g  o f  th e  t u n i n g .

6 .0 5  D io d e s  D1 and D2 and r e s i s t o r  LC c o n ­
s t i t u t e  a c l i p p i n g  s t a g e .  They make

use o f  th e  p r o p e r t y  o f  s i l i c o n  d io d e s  i n  
w h ic h  t h e y  a c t  as b a c k - b ia s e d  d io d e s  f o r  
f o r w a r d  v o l t a g e s  l e s s  th a n  0 .6  v o l t .  I f  a 
s u rg e  i s  r e c e i v e d  by th e  a m p l i f i e r - d e t e c t o r  
and I t  I s  a m p l i f i e d  by tu b e s  L A I  and LA2 so 
t h a t  th e  peak v o l t a g e  a c ro s s  t h e  o u t p u t  
w in d i n g  o f  t r a n s f o r m e r  IC e xceeds  0 .6  v o l t ,  
one o f  th e  d io d e s  c o n d u c ts .  T h is  causes  a 
v o l t a g e  d ro p  t o  a p p e a r  a c ro s s  r e s i s t o r  LC 
so t h a t  th e  v o l t a g e  on th e  g r i d  a t  tu b e  L A 5 
does n o t  f o l l o w  th e  t r a n s f o r m e r  v o l t a g e  b u t  
I s  c l i p p e d  a t  0 .6  v o l t  re d u c e d  by th e  r a t i c  
o f  t h e  GN p o t e n t i o m e t e r .  T h is  s ta g e  h e lp s  
p r e v e n t  f a l s e  o p e r a t i o n s  o f  t h e  a m p ' i f i e  • -  
d e t e c t o r .  The t h i r d  l i n e a r  s ta g e  i n c l u d e s _ 
tu b e  LA 3 , r e s i s t o r s  KL2 and L A 2 , and c a p a c i ­
t o r  C L2 . T h is  g i v e s  l i n e a r  p ow er g a i n .

6 .0 6  P o t e n t i o m e t e r  GN a d j u s t s  th e  o v e r ­
a l l  g a in  o f  th e  a m p l i f i e r - d e t e c t o r  b;

p r o v i d i n g  a v a r i a b l e  lo s s  J u s t  b e f o r e  th e  
LA3 s t a g e .  B e s id e s  c o n t r o l l i n g  s e n s i t i v i t y ,  
t h i s  p o t e n t i o m e t e r  h e lp s  t o  s t a b i l i z e  th e  
c i r c u i t  and re d u c e s  v a r i a t i o n s  i n  g a in  i f
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th e  c h a r a c t e r i s t i c s  o f  tu b e  LA3 change 
w i t h  a g in g  o r  tu b e  r e p la c e m e n t .  .

6 .0 7  The f o u r t h  C la s s  A a m p l i f i e r  3 ta g e  i n ­
c lu d e s  tu b e  LA1),  r e s i s t o r : ;  KA2, P L 2 ,

and GA2, c a p a c i t o r  CLC, and n e tw o r k  N l .
T h is  n e tw o r k  i s  a p a r a l l e l  tu n e d  n e tw o r k .
The t u n i n g  o f  t h i s  n e tw o rk  i s  p u r p o s e l y  
b ro a d e n e d  by u s in g  an i n t e r n a l  r e s i s t o r  so 
as t o  a v o id  r i n g i n g ,  o r  s e l f - o s c i l l a t i o n  o f  
t h i s  n e tw o r k  when s u b je c t e d  t o  s u r g e s .  The 
peak  re s p o n s e  f r e q u e n c y  o f  t h i s  n e tw o rk  i s  
5800 c y c l e s .  C a p a c i t o r  CLC i s  a c o u p l i n g  
c a p a c i t o r  t o  th e  n e x t  s t a g e .  P in  J a c k  PA2 
i s  p r o v i d e d  t o  p e r m i t  th e  a d ju s tm e n t  o f  
p o t e n t i o m e t e r  GN and t o  che ck  th e  c i r c u i t  
o p e r a t i o n  t o  t h i s  p o i n t .  T h is  j a c k  a p p e a rs  
on b o t h  th e  tu b e  deck  and th e  m a in  d e c k .

6 .0 8  The f o u r t h  s ta g e  fe e d s  i n t o  th e  C la s s  C 
s ta g e  th r o u g h  c a p a c i t o r  CLC. The

C la s s  C s ta g e  i n c lu d e s  tu b e  CA, r e s i s t o r s  C l ,  
C2, BGC, KC1, KC2, SCC, and PC, c a p a c i t o r s  
KC, BSC, and BCP, and n e tw o r k  N2. R e s is ­
t o r s  KC2 and KC2 p r o v i d e  a dc b i a s  f o r  t h i s  
s t a g e .  T h is  s ta g e  i s  c a l l e d  C la s s  C because  
th e  t u b e  CA i s  b ia s e d  so t h a t  th e  g r i d  i s  
a t  - 3 5  v o l t s  r e l a t i v e  t o  th e  c a th o d e .  T h is  
i s  29 v o l t s  beyond  c u t o f f .  R e s i s t o r  BGC 
s e r v e s  t o  c o n n e c t  th e  b i a s  p o t e n t i a l  t o  th e  
g r i d  o f  tu b e  CA w i t h o u t  s h u n t i n g  th e  s i g n a l  
p a th  a p p r e c i a b l y .  A g a in ,  r e s i s t o r s  SCC and 
PC a re  s c r e e n  and p l a t e  d e c o u p l i n g  r e s i s t o r s  
and t h e y  a re  b y -p a s s e d  f o r  ac s i g n a l s  by 
c a p a c i t o r s  BSC and BPC. J a c k  PC p e r m i t s . a  
che ck  o f  th e  f u n c t i o n i n g  o f  t h i s  s t a g e .
T h is  j a c k  a l s o  a p p e a rs  on b o th  d e c k s .  N e t ­
w o rk  M2 i s  a s h a r p l y  tu n e d  a n t i r e s o n a n t  
c i r c u i t  w i t h  t u n i n g  c e n te r e d  on 5800 c y c l e s .  
T h is  n e tw o r k  and N l  s e p a r a t e  o u t  unw an ted  
f r e q u e n c ie s  o f  n o is e  so t h a t  th e  a m p l i f i e r -  
d e t e c t o r  re s p o n d s  o n l y  t o  th e  i d e n t i f i c a t i o n  
f r e q u e n c y .  N e tw o rk  N2 a l s o  c o n v e r t s  th e  
p u l s i n g  o u t p u t  o f  t u b e  CA r e s u l t i n g  f ro m  
C la s s  C b i a s i n g  i n t o  a s i n u s o i d a l  fo rm  o f  
v o l t a g e  wave shape . A c o u p l i n g  c a p a c i t o r  
I s  made p a r t  o f  n e tw o r k  N2 t o  p e r m i t  t u n i n g  
o f  t h i s  n e tw o r k  b u t  I t  i s  f u n c t i o n a l l y  p a r t  
o f  t h e  c o u n t e r  r a t h e r  th a n  th e  C la s s  C s ta g e .  
R e s i s t o r s  C l  and C2 p r e v e n t  o s c i l l a t i o n  o f  
t h i s  s ta g e  due t o  s t r a y  c a p a c i t y  and l e a d  
i n d u c t a n c e .

COUNTER-DETECTOR STAGE

6 .0 9  F o l l o w i n g  th e  C la s s  C s ta g e  i s  a d i p ­
p e r  and b u c k e t  c o u n t e r  u s in g  tu b e  CTR;

c a p a c i t o r s  CTR, BBO, and th e  c a p a c i t o r  i n  
n e tw o r k  N2, and r e s i s t o r s  B O l ,  B 0 2 , and CB. 
The n e tw o r k  c o u p l i n g  c a p a c i t o r  c h a rg e s  
t h r o u g h  th e  l e f t  h a l f  o f  tu b e  CTR on th e  
n e g a t i v e  h a l f  c y c le  o f  th e  s i g n a l  f r o m  th e  
C la s s  C s t a g e .  Then on th e  f o l l o w i n g  
p o s i t i v e  h a l f  c y c le  th e  n e tw o rk  c o u p l i n g  
c a p a c i t o r  d i s c h a r g e s  i n t o  c a p a c i t o r  CTR 
th r o u g h  th e  r i g h t  h a l f  o f  tu b e  CTR. T h is  
p r o c e s s  r e p e a t s  e v e ry  c y c le  and th e  ch a rg e  
g r a d u a l l y  b u i l d s  up on c a p a c i t o r  CTR t o  a 
p o i n t  w here  t h e  t h y r a t r o n  i n  th e  o u t p u t

s ta g e  f i r e s .  R e s is t o r s  BOl and B02 s e t  th e  
dc s t a r t i n g  p o i n t  f o r  t h i s  c h a r g in g .  C a p a c i ­
t o r  BBO bypasses  th e s e  b i a s i n g  r e s i s t o r s  
t o  speed up th e  c h a r g in g  o f  c a p a c i t o r  CTR. 
R e s i s t o r  CB p e r m i t s  a s m a l l  p a r t  o f  th e  
ch a rg e  t o  le a k  o f f  c a p a c i t o r  CTR so t h a t  
a ch a rg e  r e s u l t i n g  f ro m  a momentary su rg e  
w i l l  be gone b e fo r e  i t  can cause f a l s e  o p e r ­
a t i c ^  o f  th e  a m p l i f i e r - d e t e c t o r  o u t p u t  s ta g e .  
J a c k  CTR p e r m i t s  c h e c k in g  o f  t h i s  s ta g e .

|

1

OUTPUT STAGE

6 .1 0  The o u t p u t  s ta g e  c o n s i s t i n g  o f  tu b e  
OUT, r e s i s t o r  OC, and c a p a c i t o r  OS 

p e r fo rm s  t h r e e  f u n c t i o n s .  I t  d e t e c t s  th e  
v o l t a g e  l e v e l  on c a p a c i t o r  CTR t h a t  i n d i ­
c a te s  th e  r e c e i p t  o f  a good s i g n a l  by c a u s ­
i n g  th e  t h y r a t r o n  t o  f i r e ;  i t  l o c k s  i n  th e  
c o n d i t i o n  o f  th e  s i g n a l  h a v in g  been fo u n d  
so t h a t  c a p a c i t o r  CTR can l a t e r  be d i s ­
ch a rg e d  w i t h o u t  w ip in g  o u t  t h i s  c o n d i t i o n ,  
and i t  p r o v id e s  enough c u r r e n t  t o  o p e r a te  
tw o  r e e d - t y p e  r e l a y s  I n  p a r a l l e l  t o  r e g i s t e r  
th e  i d e n t i f i c a t i o n .  The v o l t a g e  on c a p a c i ­
t o r  CTR i s  sam p led  th r o u g h  r e s i s t o r  OC so 
t h a t  th e  o u tp u t  s ta g e  does n o t  t a k e  any 
s i g n a l  away f ro m  the  c h a r g in g  o f  c a p a c i t o r  
CTR. C a p a c i t o r  OS s t a b i l i z e s  th e  v o l t a g e  
o f  th e  g r i d  o f  tu b e  OUT so t h a t  th e  t h y r a ­
t r o n  w i l l  n o t  t r i g g e r  on s u rg e s  in d u c e d  i n  
i t s  i n p u t  le a d  o r  on th e  I n d i v i d u a l  c y c le s  
com ing  th r o u g h  th e  r i g h t  s id e  o f  tu b e  CTR.

GATING

6 .1 1  A c o n t a c t  on one o f  th e  r e l a y s  P I and 
P2 i s  n o r m a l l y  o p e ra te d  d u r i n g  s c a n ­

n in g  t o  keep c a p a c i t o r  CTR d is c h a r g e d .  A f t e r  
th e  i d e n t i f i e r  i s  co n n e c te d  t o  th e  p r o p e r  
s e c o n d a ry  n e tw o rk  o u tp u t  p a i r ,  t h i s  c o n t a c t  
opens and rem a ins  open f o r  12 t o  15 msec 
t o  e n a b le  the  a m p l i f i e r - d e t e c t o r .
D u r in g  t h i s  t im e ,  i f  a s i g n a l  i s  p r e s e n t ,  
a ch a rg e  b u i l d s  up on c a p a c i t o r  CTR. A t 
th e  end o f  t h i s  p e r i o d  th e  c o n t a c t  r e c l o s e s  
and c a p a c i t o r  CTR d is c h a r g e s  t h r o u g h  r e s i s t o r  
RS t o  l i m i t  th e  c u r r e n t .  T h is  o c c u rs  
w h e th e r  o r  n o t  th e  s i g n a l  was p r e s e n t .  I f  
t h e  t h y r a t r o n  f i r e s  d u r i n g  th e  e n a b le d  p e r i o d  
i t  re m a in s  c o n d u c t in g ,  even th o u g h  th e  f i r i n g  
p o t e n t i a l  i s  d is c h a r g e d ,  u n t i l  t h e  l o c k i n g  
g ro u n d  on th e  r e g i s t e r  r e l a y s  s h u n ts  i t  
down o r  u n t i l  th e  h ig h  v o l t a g e  s u p p ly  c i r ­
c u i t  i s  opened.

MULTIPARTY AND SERVICE OBSERVING AMPLIFIER- 
DETECTORS

6 .1 2  The m u l t i p a r t y  and s e r v i c e  o b s e r v in g  
a m p l i f i e r - d e t e c t o r s  a re  i d e n t i c a l  t o  

th e  d i g i t  d e t e c t i n g  a m p l i f i e r - d e t e c t o r s .
Where th e  d i g i t  i d e n t i f y i n g  a m p l i f i e r - d e t e c t ­
o r s  o p e r a t e  two r e g i s t e r  r e l a y s ,  th e  m u l t i ­
p a r t y  and s e r v i c e  o b s e r v in g  a m p l i f i e r - d e ­
t e c t o r s  each o p e ra te  o n l y  one r e l a y .
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7 .  IDENTIFICATION OF MULTIPARTY LINES 

GENERAL

7 .0 1  I f  th e  d i r e c t o r y  number t o  be i d e n t i ­
f i e d  i s  f o r  a s t a t i o n  on a l i n e  w i t h

more th a n  tw o  p a r t i e s ,  th e  o u t p u l s e r  w i l l  
s i g n a l  th e  i d e n t i f i e r  t h a t  th e  c a l l i n g  p a r t y  
i s  a r i n g  p a r t y .  The I d e n t i f i e r  passes  t h i s  
on t o  th e  s e c o n d a ry  n e tw o rk  and scans th e  
o u t p u t  p a i r s  o f  t h e  se c o n d a ry  n e tw o rk  as i t  
w o u ld  on a c a l l  f r o m  a 2 - p a r t y  l i n . . How­
e v e r ,  i n  s c a n n in g  f o r  i d e n t i f l c a t  on th e  
i d e n t i f i e r  a l s o  c o n n e c ts  a m u l t i p a r t y  d e t e c ­
t o r  t o  th e  m u l t i p a r t y  n e tw o rk  o f  each o f f i c e  
as th e  c o r r e s p o n d in g  th o u sa n d s  o r  h u n d re d s  
d i g i t  i s  s ca n n e d . T h is  i s  done on a l l  c a l l s  
i n  o f f i c e s  w i t h  m u l t i p a r t y  l i n e s .

SCANNING OFFICES

7 .0 2  D u r in g  o f f i c e  s c a n n in g  th e  o f f i c e  
s t e e r i n g  r e l a y s  o p e ra te  and r e l e a s e  as

p r e v i o u s l y  d e s c r i b e d .  T h e se ,  i n  t u r n ,  cause 
c o r r e s p o n d in g  bu3 c o n n e c to r  r e l a y s  t o  o p e r ­
a t e  and r e l e a s e .  On th e  th o usands  bus c o n ­
n e c t o r  r e l a y s  I n  t h e  S econdary  N e tw o rk  and 
Bus C o n n e c to r  and on th e  h u n d re d s  bus  co n ­
n e c t o r  r e l a y s ,  c o n t a c t s  a re  used f o r  c o n n e c t ­
i n g  th e  m u l t i p a r t y  a m p l i f i e r - d e t e c t o r  t o  th e  
m u l t i p a r t y  bus when o p t i o n  Y i s  f u r n i s h e d .
The f a c t  t h a t  th e  c a l l  i s  f r o m  a m u l t i p a r t y  
l i n e  must be d e te r m in e d  i n  th e  th o u s a n d s  o r  
h u n d re d s  d i g i t  scan  w h i l e  o f f i c e  s c a n n in g  I s  
t a k i n g  p l a c e .  A s i g n a l  appea rs  on e i t h e r  
th e  m u l t i p a r t y  bus o f  a d i g i t  bus o r  n e i t h e r ,  
n e v e r  on b o t h .

REGISTRATION

7 .0 3  I f  a 5 8 0 0 - c y c le  s i g n a l  appears  on th e  
m u l t i p a r t y  o u t p u t  o f  th e  se c o n d a ry

n e tw o rk  and bus c o n n e c t o r ,  th e  PTY a m p l i f i e r -  
d e t e c t o r  o p e ra te s  and i t .  I n  t u r n ,  o p e r a te s  
a r e g i s t e r  r e l a y .  T h is  r e l a y  l o c k s  and by 
p u t t i n g  g ro u n d  on th e  o u t p u t  l e a d  o f  th e  
a m p l i f i e r - d e t e c t o r  i t  r e s t o r e s  th e  t h y r a t r o n  
I n  t h a t  c i r c u i t  t o  n o rm a l .  T h is  r e l a y  o p e r ­
a te s  a r e l a y  i n  th e  o u t p u l s e r  t o  mark th e  
l i n e  as a m u l t i p a r t y  l i n e .

IDENTIF IER  RELEASE

7:0*1 The m u l t i p a r t y  r e g i s t e r  r e l a y  i n  th e  
o u t p u l s e r ,  i n  o p e r a t i n g ,  o p e ra te s  th e  

i d e n t i f i e r  r e l e a s e  r e l a y  i n  th e  o u t p u l s e r  t o  
remove g ro u n d  f ro m  th e  s t a r t  l e a d  o f  th e  
i d e n t i f i e r .  D u r in g  t h i s  t im e  o f f i c e  s c a n n in g  
has* been c o n t i n u i n g  b u t  when th e  g ro u n d  i s  
rem oved f r o m  th e  ST le a d  r e l a y  ON r e le a s e s  
and th e  c i r c u i t  r e s t o r e s  t o  n o rm a l .

8 .  IDENTIFICATION OF SERVICE OBSERVED LINE 

GENERAL

8 .0 1  The 5 8 0 0 - c y c le  s i g n a l  i s  c u t  t h r o u g h  
t o  th e  S e r v i c e  O b s e rv in g  N e tw o rk  C i r ­

c u i t  i f  th e  l i n e  b e in g  i d e n t i f i e d  i s  b e in g  
c o m p la in t  o b s e rv e d  o r  i f  th e  l i n e  i s  b e in g

t r a f f i c  o b s e rv e d  and an o p e r a t o r  c o n n e c t io n  
i s  l o c k e d  i n  f o r  o b s e r v i n g .  A s i g n a l  may 
a p p e a r  i n  th e  s e r v i c e  o b s e r v in g  n e tw o rk  a t  
th e  same t im e  as a s i g n a l  on a d i g i t  o u t p u t  
o r  a m u l t i p a r t y  o u t p u t  o f  t h e  s e c o n d a ry  n e t ­
w o rk  and bus c o n n e c to r .

SCANNING AND REGISTRATION

8 .0 2  W h i le  th e  th o u s a n d s  o r  h u n d re d s  d i g i t s  
o f  t h e  s u c c e s s iv e  o f f i c e s  a re  b e in g  

scanned  f o r  o f f i c e  I d e n t i f i c a t i o n  as p r e ­
v i o u s l y  e x p l a i n e d ,  th e  o u t p u t  le a d s  o f  th e  
S e r v i c e  O b s e r v in g  N e tw o rk  C i r c u i t  a re  c u t  
th r o u g h  t o  th e  s e r v i c e  o b s e r v in g  a m p l i f i e r -  
d e t e c t o r  by c o n t a c t s  on th e  0N2 r e l a y .
P resence  o f  s i g n a l  i n  t h i 3  n e tw o r k  r e s u l t s  
i n  th e  o p e r a t i o n  o f  th e  SO r e l a y .  T h is  l o c k s  
o p e r a te d  and o p e r a te s  a r e l a y  i n  th e  o u t ­
p u l s e r  t h a t  changes th e  i n f o r m a t i o n  d i g i t  
s e n t  t o  th e  d i s t a n t  o f f i c e  t o  i n d i c a t e  s e r ­
v i c e  o b s e r v in g .

9 .  LOCKOUT BETWEEN TWO IDENTIFIERS

9 .0 1  I f  tw o  i d e n t i f i e r s  w ere  t o  s i g n a l  t h e i r  
c o r r e s p o n d in g  o s c i l l a t o r s  t o  a p p ly  a

5 8 0 0 - c y c le  i d e n t i f i c a t i o n  s i g n a l  t o  tw o  d i f ­
f e r e n t  s le e v e s  a t  th e  same t im e  i n  an i d e n ­
t i f i e r  g r o u p ,  each i d e n t i f i e r  m ig h t  i d e n t i f y  
th e  s i g n a l  o f  t h e  o t h e r  as i t s  own. T h is  
w o u ld  cause f a l s e  i d e n t i f i c a t i o n s  t o  o c c u r .
To p r e v e n t  t h i s  th e  l o c k o u t  c i r c u i t  shown 
i n  FS-7  p e r m i t s  o n l y  one i d e n t i f i e r  h a n d l i n g  
a s e r v i c e  c a l l  as d i s t i n g u i s h e d  f r o m  a t e s t  
t h r o u g h  th e  t e s t  n e tw o rk  t o  p r o g r e s s  beyond  
th e  o p e r a t i o n  o f  th e  o f f - n o r m a l  r e l a y s .  I f  
t h e  f i r s t  I d e n t i f i e r  i s  s e i z e d ,  i t s  0N2 
r e l a y  p r e p a r e s  a p a th  t o  o p e r a te  i t s  L0 
r e l a y .  When th e  p u l s e  g e n e r a t o r  o p e r a t e s  on 
t h e  f i r s t  p u l s e ,  r e l a y  PCI o p e r a t e s .  I f  
l a t e r  th e  0N2 r e l a y  i n  t h e  o t h e r  i d e n t i f i e r  
o p e r a t e s ,  f o l l o w i n g  a f a i l u r e  i n  th e  l o c k o u t  
c i r c u i t s  i n  th e  o u t p u l s e r s ,  r e l a y  LO i n  th e  
second  i d e n t i f i e r  o p e r a t e s .  T h is  opens 
o f f - n o r m a l  g ro u n d  f r o m  th e  s t e e r i n g  and 
c o n n e c to r  r e l a y s  f o r  th e  second  i d e n t i f i e r .

9 .0 2  T f  th e  second  i d e n t i f i e r  i s  s e i z e d ,  
f i r s t  i t  o p e r a te s  th e  LO r e l a y  I n  th e

f i r s t  I d e n t i f i e r  i n  a s i m i l a r  w a y ,  p r o v i d e d  
th e  ON2 r e l a y  i n  t h a t  i d e n t i f i e r  o p e r a t e s . '
I f  b o th  i d e n t i f i e r s  a re  s e i z e d  s i m u l t a n e o u s l y ,  
each  w i l l  a t t e m p t  t o  o p e r a t e  th e  LO r e l a y  
i n  t h e  o t h e r .  When th e  LO r e l a y  i n  th e  
second  i d e n t i f i e r  o p e r a t e s ,  i t  opens th e  
o p e r a t i n g  p a th  f o r  th e  LO r e l a y  i n  th e  f i r s t  
i d e n t i f i e r .  Then th e  f i r s t  l d e n t i f i  r  
c a r r i e s  o u t  i t s  i d e n t i f i c a t i o n .

10 .  TESTING 

GENERAL

1 0 .0 1  An O u t p u l s e r - I d e n t i f i e r  T e s t  C i r c u i t
has been p r o v i d e d  t o  t e s t  t h e  f e a t u r e s  

o f  t h e  i d e n t i f i e r .  A t e s t  c a l l  i s  o r i g i n a ­
t e d  a t  th e  t e s t  f ram e  w here  t h e  p r o g r e s s  o f  
t h e  c a l l  i s  d i s p la y e d  on la m p s .  P r o v i s i o n
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i s  made f o r  t e s t i n g  a l l  th e  v a r i o u s  i d e n t i ­
f i e r  f u n c t i o n s .  The t e s t  c a l l  p ro ce e d s  
t n r o u g h  th e  i d e n t i f i e r  J u s t  as a s e r v i c e  
c a l l  does e x c e p t  t h a t  on a t e s t  c a l l  th e  
o u t p u l s e r  upon s e i z i n g  th e  i d e n t i f i e r  o p e r ­
a te s  a t e s t  r e l a y  O IT  i n  th e  i d e n t i f i e r .
The O IT  r e l a y  o p e r a te d  c o n n e c ts  th e  o s c i l l a ­
t o r  c o n t r o l  le a d  i n t o  th e  O u t p u l s e r - I d e n t l -  
f l e r  T e s t  C i r c u i t  t o  c o n t r o l  a t e s t  o s c i l l a ­
t o r  a s s o c ia t e d  w i t h  t h a t  c i r c u i t .  R e la y  OIT 
a l s o  o p e r a te s  r e l a y  TST w h ic h  c o n n e c ts  
s e v e r a l  le a d s  i n t o  th e  t e s t  c i r c u i t .  T h e re  
a re  tw o  b a s i c  ty p e s  o f  t e s t  c a l l s :  ( a )  one
i n  w h ic h  th e  i d e n t i f i c a t i o n  s i g n a l  i s  fe d  
i n t o  th e  i d e n t i f i e r  t h r o u g h  th e  s e r v i c e  
n e tw o r k  w h ic h  c o n s i s t s  o f  th e  number n e tw o rk  
and P r im a r y  bus c i r c u i t  t o g e t h e r  w i t h  th e  
S e c o n d a ry  N e tw o rk  and Bus C o n n e c to r  c i r c u i t  
a n d ,  ( b )  one i n  w h ic h  th e  i d e n t i f i c a t i o n  
s i g n a l  i s  fe d  i n t o  th e  i d e n t i f i e r  t h r o u g h  a 
t e s t  n e tw o r k  a s s o c i a t e d  w i t h  th e  t e s t  c i r c u i t .  
U nder c o n t r o l  o f  th e  t e s t  c i r c u i t  t h e  t i m i n g  
i n  th e  o u t p u l s e r  may be c a n c e le d  and th e  
s t e e r i n g  f u n c t i o n s  o f  th e  i d e n t i f i e r  may 
be a d v a n c e d ,  a s te p  a t  a t i m e ,  f r o m ' o f f i c e  
t o  o f f i c e  and f r o m  d i g i t  t o  d i g i t ;  h o w e v e r ,  
i f  th e  i d e n t i f i e r  i s  advanced  i n  t h i s  man­
n e r  on a c a l l  e m p lo y in g  th e  s e r v i c e  n e tw o r k ,  
th e  c a l l  w i l l  be d i s c o n t i n u e d  a u t o m a t i c a l l y  
s h o u ld  a s e r v i c e  c a l l  i n  th e  same i d e n t i ­
f i e r  g ro u p  r e q u i r e  an i d e n t i f i c a t i o n  w h i l e  
th e  t e s t  c a l l  i s  i n  p r o g r e s s .  T h is  ty p e  
o f  o p e r a t i o n  a l s o  p e r m i t s  a d ju s tm e n ts  t o  be 
made on th e  a m p l i f i e r - d e t e c t o r s .  A ls o  
u n d e r  c o n t r o l  o f  th e  t e s t  c i r c u i t  th e  heavy  
t r a f f i c  s c a n n in g  o p e r a t i o n  may be f o r c e d .

1 0 .0 2  The o u t p u l s e r  may a l s o  s e i z e  th e  
i d e n t i f i e r  on a t e s t  c a l l  o r i g i a n t e d

by t h e  a u to m a t i c  t r u n k  t e s t  c i r c u i t .  On 
t h i s  t y p e  o f  t e s t  c a l l ,  th e  o u t p u l s e r  o p e r ­
a te s  th e  TST r e l a y  d i r e c t l y  and th e  OIT  r e ­
l a y  re m a in s  n o r m a l .  The s e r v i c e  o s c i l l a t o r  
i s  used  as on a r e g u l a r  s e r v i c e  c a l l .  The 
TST r e l a y  o p e r a te d  f u n c t i o n s  as d e s c r i b e d  
above t o  c o n n e c t  s e v e r a l  le a d s  i n t o  th e  
O u t p u l s e r  I d e n t i f i e r  T e s t  C i r c u i t .

OPERATION WITH THE SERVICE NETWORK

1 0 .0 3  A t e s t  c a l l  t h r o u g h  th e  s e r v i c e  n e t ­
w o rk  r e q u i r e s  a p a t c h i n g  c o n n e c t io n

b e tw e e n  th e  t e s t  c i r c u i t  and th e  number n e t ­
w o rk  a s s o c i a t e d  w i t h  a p a r t i c u l a r  d i r e c t o r y  
num ber.  T h is  t e s t  i s  r e a l l y  a means t o  t e s t  
th e  s e r v i c e  n e tw o rk  and r e q u i r e s  t h a t  th e  
i d e n t i f i c a t i o n  s i g n a l  be c o n n e c te d  t o  th e  
i n p u t  o f  a p a r t i c u l a r  number n e tw o rk  where

th e  s i g n a l  i s  fed  th r o u g h  th e  s e r v i c e  n e t ­
w ork  and i d e n t i f i e d  by th e  i d e n t i f i e r ,  o u t -  
p u ls e d  by th e  o u t p u l s e r ,  and r e g i s t e r e d  In  
th e  t e s t .  The i n f o r m a t i o n  r e g i s t e r e d  i n  
th e  t e s t  c i r c u i t  can th e n  be v e r i f i e d .

OPERATION WITH A TEST NETWORK

A. T e s t  C a l l

1 0 . 0 1) On t h i s  c a l l ,  a t e s t  s i g n a l  i s  fe d  
i n t o  a t e s t  n e tw o rk  t h a t  s im u la t e s  

th e  s e r v i c e  n e tw o rk .  The t e s t  s i g n a l ,  
e i t h e r  an o p e ra te  o r  a n o n o p e ra te  s i g n a l  
t h a t  depends on t e s t  b e in g  made, s im u la t e d  
w o r s t  c i r c u i t  c o n d i t i o n s  and w i l l  cause 
i d e n t i f i c a t i o n  f a i l u r e s  s h o u ld  any o f  th e  
a m p l i f i e r - d e t e c t o r s  be o p e r a t i n g  a b n o r m a l l y .

1 0 .0 5  By means o f  keys i n  th e  t e s t  c i r c u i t ,  
any p a r t i c u l a r  d i r e c t o r y  number may

be s e t  up .  The i d e n t i f i e r  w i l l  t h e n  i d e n t i ­
f y  t h i s  number j u s t  as on a s e r v i c e  c a l l .
The i d e n t i f i e r  number w i l l  be o u tp u l s e d  by 
th e  o u t p u l s e r  and t h i s  I n f o r m a t i o n  r e g i s t e r e d  
i n  th e  t e s t  c i r c u i t  f o r  v e r i f i c a t i o n .  I n  
a d d i t i o n ,  t h e  t e s t  c i r c u i t  r e g i s t e r s  th e  
p ro g r e s s  o f  th e  i d e n t i f i e r  d u r i n g  th e  c a l l .
By v a r y i n g  th e  key s e t t i n g ,  each o f  th e  
a m p l i f i e r - d e t e c t o r s  i n c l u d i n g  th e  m u l t i ­
p a r t y  and th e  s e r v i c e  o b s e r v in g  a m p l i f i e r -  
d e t e c t o r s  may be checked  as w e l l  as th e  
i d e n t i f i e r ' s  a b i l i t y  t o  i d e n t i f y  each o f  th e  
s i x  o f f i c e s  i t  s e r v e s .

1 0 .0 6  U nder c o n t r o l  o f  th e  t e s t  c i r c u i t  
th e  i d e n t i f i e r  may be f o r c e d  t o  make

a second  a t t e m p t  t o  f i n d  a p a r t i c u l a r  d i g i t  
o r  i t  may be f o r c e d  t o  f a i l  and cause a 
second  t r i a l  t o  be made.

1 0 .0 7  I n  o r d e r  t o  o p e ra te  w i t h  th e  t e s t  n e t ­
w o r k ,  th e  t e s t  c i r c u i t  causes th e  i d e n ­

t i f i e r  t o  o p e ra te  i t s  a u x i l i a r y  t e s t  r e l a y s  
TST1, 2 ,  and th e  t e s t  c o n n e c to r  r e l a y s  TSTA-D. 
These r e l a y s  p e r m i t  th e  i d e n t i f i e r  t o  con ­
n e c t  t o  th e  t e s t  n e tw o rk  and a l s o  c lo s e  
t h r o u g h  th e  le a d s  t h a t  p e r m i t  th e  t e s t  
c i r c u i t  t o  m o n i t o r  th e  i d e n t i f i e r  p r o g r e s s .

B. A d ju s tm e n t  o f  A m p l i f i e r - D e t e c t o r s

1 0 .0 8  The a t t e n u a t e d  s i g n a l  fe d  i n t o  th e  
i d e n t i f i e r  th r o u g h  th e  t e s t  n e tw o rk

i s  a l s o  used  when a s i g n a l  i s  r e q u i r e d  t o  
a d j u s t  an a m p l i f i e r - d e t e c t o r .  ,Jhe m ethod 
o f  a d j u s t i n g  th e  a m p l i f i e r - d e t e c t o r  i s  g iv e n  
i n  C i r c u i t  Note 105,.
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SECTION I I I  -  REFERENCE DATA Des i g n a t  i o n M e a n in g• 1 . WORKING L IM IT S OFK O f f i c e  Check

•
1 .0 1  The o s c i l l a t o r  c i r c u i t s  on t h e  t r u n k  

f r a m e s  s h a l l  be a d j u s t e d  t o  g i v e  t h e
r e q u i r e d  o u t p u t  s i g n a l .

1 .0 2  B a t t e r y  s u p p l y  v o l t a g e s  a t  t h e  l d e n -  •

OFKA

0 F K (B ,  C, D )

O f f i c e  C heck  ( s t o p s  o f f i c e  
s t  e e r i n g )

O f f i c e  C heck C u t - t h r o u g h

t i f i e r  f r a m e  s h o u ld  be ^5  t o  5 0  v o l t s 0 F X ( M , 5 ) O f f i c e  C re s s  ( f a l s e  o f f i c e
* and 125 t o  135 v o l t s  d c . I d e n t i f i c a t i o n )

2 .  FUNCTIONAL DESIGNATIONS O IT O u t p u l s e r  I d e n t i f i e r  T e s t

* 2 . 0 1  The f u n c t i o n a l  m e a n in g s  o f  th e  o p e r ­
a t i n g  e le m e n ts  o f  th e  i d e n t i f i e r  a r e

ON, O N I, 0N2 O f f  N o rm a l

g i v e n  i n  t h e  f o l l o w i n g  l i s t : ORK, ORK(1 , 2 ) O f f i c e  R e g i s t e r  C heck

Des i g n a t i o n M e a n in g

AK A l l  C heck  ( a l l  d i g i t  c h e c k s  
s a t i s f i e d  )

EP End o f  P u l s i n g

ES End o f  S t e e r i n g  ( d i g i t  
s t e e r i n g )

ESA End o f  S t e e r i n g  A u x i l i a r y

ESI End o f  S t e e r i n g  -  f i r s t  
a t t e m D t

P

P ( l , 2 )  

PC( 1 , 2  )

P u l s i n g  R e la y  ( s t e e r i n g  
c o n t r o l  )

P u l s i n g  R e la y  ( a m p l i f  i e r -  
d e t e c t o r  g a t i n g '

P u l s i n g  C heck ( c h e c k s  t h a t  
p u l s e  g e n e r a t o r  i s  f u n c t i o n  
i n g  b e f o r e  e n a b l i n g  i t s  
s t e e r i n g  c o n t r o l )

P u l s i n g  D e t e c t o r  C o n t r o l

PG P u ls e  G e n e r a t o r

ES2

ESR

H I

; HK

End o f  S t e e r i n g  -  s e co n d PS P u l s i n g  S t e e r i n g  C o n t r o l
a t t e m p t

PTK P a r t y  Check
R e le a s e  ES R e la y

PTY M u l t i p a r t y
H u n d re d s  D i g i t  S t e e r i n g  
C o n t r o l  A u x i l i a r y RP R in g  P a r t y

H u n d re d s  D i g i t  Check SO S e r v i c e  O b s e r v in g

H R ( 0 - 1 9 ) H u n d re d s  R e g i s t e r

H u n d re d s  D i g i t  S t e e r i n g  
C o n t r o l

HSA H u n d re d s  D i g i t  S t e e r i n g  
A u x i l i a r y

T1 Tens D i g i t  S t e e r i n g  C o n t r o l
A u x i l i a r y

TB L , TBLA T r o u b l e  T i c k e t e r  C o n n e c t o r s

TH1 T h o u s a n d s  D i g i t  S t e e r i n g
C o n t r o l  A u x i l i a r y

HTC

HTR,HTR1

HTT

LO

LT

0 F ( 0 - 6 )

H eavy T r a f f i c  C o n t r o l

H eavy T r a f f i c

H eavy  T r a f f i c  T im in g .

L o c k o u t

L i g h t  T r a f f i c

O f f i c e  S t e e r i n g  C o n t r o l  -  
O f f i c e s  0 t o  6

THK , T h o u s a n d s  D i g i t  C heck

THR( 0 - 1 9  ) T h o u s a n d s  R e g i s t e r

THS T h o u s a n d s  D i g i t  S t e e r i n g  
C o n t r o l

THSA T h o u s a n d s  D i g i t  S t e e r i n g  
A u x i l i a r y

TK T ens  D i g i t  C heck

T P ( A - C ) T i p  P a r t y

T R ( 0 - 1 9 ) Tens R e g i s t e r

O F (0 - 6  )A

OFE

OFEA

O f f i c e  S t e e r i n g  A u x i l i a r y

End o f  O f f i c e  S t e e r i n g

End o f  O f f i c e  S t e e r i n g  
A u x i l i a r y

TS

TSA

TST

Tens D i g i t  S t e e r i n g

Tens D i g i t  S t e e r i n g  A u x l l i a

T e s t  ( o p e r a t e s  cn  a l l  t e s t  
c a l l s  )

SECTION I I  
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D e s i g n a t i o n M e a n in g

TST1 T e s t  ( o p e r a t e s  o n l y  on  t e s t  
c a l l s  u s i n g  t e s t  c i r c u i t  
n e t w o r k )

T S T (A -D ) T e s t  ( c o n n e c t  i d e n t i f i e r  t o  
n e t w o r k  o f  t e s t  c i r c u i t )

U1 ' U n i t s  D i g i t  S t e e r i n g  C o n t r o l  
A u x i l l a r y

UK U n i t s  D i g i t  C heck

UR( 0 - 1 9 ) U n i t 3  R e g i s t e r

US U n i t s  D i g i t  S t e e r i n g  C on­
t r o l

USA U n i t s  D i g i t  S t e e r i n g  A u x ­
i l i a r y

FUNCTIONS

3 .0 1  To r e g i s t e r  p a r t y  I n f o r m a t i o n  and  c o n ­
t r o l  t h e  s e l e c t i o n  o f  t h e  c o r r e s p o n d ­

i n g  b u s s e s  b y  t n e  S e c o n d a ry  N e tw o rk  and Bus 
C o n n e c t o r  c i r c u i t .

3 . 0 2  To g e n e r a t e  i t s  own t i m i n g  p u l s e s  t o  
c o n t r o l  t h e  a d v a n c e  o f  s t e e r i n g .

3 ; 0 3  To s i g n a l  t h e  c o r r e s p o n d i n g  o s c i l l a ­
t o r  on t h e  t r u n k  f r a m e  t h a t  5 8 0 0 -  

c y c ' ie  t o n e  i s  r e q u i r e d  on t h e  s l e e v e . l e a d  
o f  t h e  t r u n k  t h a t  h a s  r e q u e s t e d  i d e n t i f i c a ­
t i o n  o f  t h e  c a l l i n g  n u m b e r .

3>.0A To s c a n  r a p i d l y  t h e  S e c o n d a ry  N e tw o rk  
and  Bus C o n n e c t o r  c i r c u i t s  i n  s u c c e s ­

s i v e  o f f i c e s  i n  s e a r c h  o f  t h e  5 8 0 0 - c y c l e  
s i g n a l  so  as  t o  I d e n t i f y  t h e  o r i g i n a t i n g  
o f f i c e .

3 . 0 5  To s c a n  r a p i d l y  th e  S e c o n d a ry  N e tw o r k  
a n d  Bus C o n n e c t o r  c i r c u i t s  w i t h i n  t h e  

o r i g i n a t i n g  o f f i c e  t o  i d e n t i f y  t h e  c a l l i n g  
c u s t o m e r ' s  d i r e c t o r y  n u m b e r .

3 .C 6  To r e c e i v e ,  a m p l i f y ,  and  d e t e c t  lo w  
l e v e l  5 8 0 0 - c y c l e  s i g n a l s  u s e d  f o r  

i d e n t l f i c a t i o r .

3 .1 1  To s k i p  d i g i t s  f o u n d  i n  t h e  f i r s t  
a t t e m p t  when a d v a n c in g  f r o m  one m is s e d

d i g i t  t o  t h e  n e x t .

3 . 1 2  To n o t i f y  th e  o u t p u l s e r  upon  c o m p le ­
t i o n  o f  t h e  se cond  a t t e m p t .  I f  d i g i t s

a r e  s t i l l  m i s s i n g ,  t h i s  c a u s e s  t h e  o u t p u l s e r  
t o  r e c o r d  a t r o u b l e .

3 . 1 3  To I n c r e a s e  speed  o f  s c a n n in g  as  soon  
as t h e  o f f i c e  i s  i d e n t i f i e d  so as  t o

m i n i m i z e  h o l d i n g  t i m e .

3 . 1 9  To t e s t  f o r  t h e  I d e n t i f i c a t i o n  s i g n a l  
on a m u l t i p a r t y  bus  s e t  a s i d e  f o r  

t h a t  p u r p o s e  and s i g n a l  th e  o u t p u l s e r  Im ­
m e d i a t e l y  i f  su ch  a s i g n a l  i s  f o u n d .

3 .1 5  To t e s t  f o r  t h e  i d e n t i f i c a t i o n  s i g n a l  
on a s e r v i c e  o b s e r v i n g  bus  t o  d e t e r ­

m in e  i f  t h e  l i n e  i s  b e in g  o b s e rv e d  and s i g ­
n a l  t h e  o u t p u l s e r  i f  i t  i s  o b s e r v e d .

3 . 1 6  To p r o v i d e  means t o  c o n n e c t  t o  t h e  
O u t p u l s e r - I d e n t i f i e r  T e s t  C i r c u i t  f o r

t e s t i n g  o f  t h e  I d e n t i f i e r  and a l s o  t o  p e r ­
m i t  r e a d j u s t m e n t  o f  t h e  a m p l i f i e r - d e t e c t o r s  
i n  t h e  i d e n t i f i e r .

3 . 1 7  To g ro u n d  le a d  I B  f o r  t r a f f i c  u s a g e  
r e c o r d i n g  w h e n e v e r  t h e  i d e n t i f i e r  i s

made b u s y  f o r  a n y  r e a s o n  e x c e p t  p lu g g e d  
b u s y .

3 . 1 8  To g ro u n d  l e a d  IBM f o r  t r a f f i c  u s a g e  
r e c o r d i n g  w h e n e v e r  t h e  i d e n t i f i e r  i s

p lu g g e d  b u s y .

3 . 1 9  To p r o v i d e  a s e r i e s  f i l a m e n t  a r r a n g e ­
m e n t f o r  e l e c t r o n  tu b e s  CTR a n d  OUT

t h a t  do e s  n o t  r e q u i r e  t h e  re m o v a l  o f  t h e  
f i l a m e n t  f u s e  (as  i s  r e q u i r e d  w i t h  t h e  f o r ­
m e r a r r a n g e m e n t )  I n  o r d e r  t o  p r e v e n t  p o s s i ­
b l e  damage t o  o t h e r  f i l a m e n t s  when a n y  o f  
t h e s e  t u b e s  a r e  re m o v e d ,  and a l s o  t o  p r e ­
v e n t  damage t o  f i l a m e n t s  i f  c e r t a i n  o t h e r  
f i l a m e n t s  go o p e n .

9 .  CONNECTING CIRCUITS

9 . 0 1  When t h i s  c i r c u i t  i s  l i s t e d  on a k e y -  
s h e e t ,  t h e  i n f o r m a t i o n  t h e r e o n  i s  t o  

be f o l l o w e d .

3 . 0 7  To c h e c k  t h e  r e c e i v e d  s i g n a l s  f o r
v a l i d i t y  b y  t e s t i n g  f r e q u e n c y ,  a m p l i ­

t u d e ,  and  d u r a t i o n  o f  t h e  s i g n a l s  a n d  b y  
c h e c k i n g ,  w i t h  t h e  a i d  o f  t h e  o u t p u l s e r ,  
t h a t  tw o  s i g n a l s  a r e  r e c e i v e d  s i m u l t a n e o u s l y .

9 . 0 2  T h i s  c i r c u i t  w i l l  f u n c t i o n  w i t h  t h e  
f o l l o w i n g  common s y s te m s ,  a u t o m a t i c  

n u m b e r  i d e n t i f i c a t i o n  c i r c u i t s :

( a )  O u t p u l s e r  -  S D - 9 5 8 I I - O I .

3.08 To r e g i s t e r  d i g i t s  i n  t h e  o u t p u l s e r  
as  t h e y  a r e  I d e n t i f i e d .

(b ) S e c o n d a ry  N e tw o rk  and  Bus C o n n e c t o r  -  
S D -9 5 8 1 9 - 0 1 .

3 . 0 9  To r e c y c l e  a f t e r  a c o m p le t e  s c a n  so
a s  t o  i d e n t i f y  a m is s e d  o f f i c e  o r  d i g i t .

3 . 1 0  To s k i p  d i g i t s  f o u n d  i n  t h e  f i r s t  a t ­
t e m p t  when r e c y c l i n g  t o  i d e n t i f y  a

m is s e d  d i g i t .

( c )  O s c i l l a t o r  -  S D -9 5 8 2 7 -0 1  .

(d ) S e r v i c e  O b s e r v in g  N e tw o rk  C i r c u i t  -
S D - 9 5 8 2 9 - 0 1 .

( e ) T r o u b l e  T l c k e t e r  -  S D -9 5 8 1 6 -0 1  .
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( f )  O u t p u l s e r - I d e n t i f i e r  T e s t  C l r o u i t .  -  
S D -9 5 8 15 -O I .

( g )  M is c e l l a n e o u s  C i r c u i t  f o r  I d e n t i f i e r  
Frame -  S D -95819 -01 .

( h )  M is c e l la n e o u s  C i r c u i t  f o r  T r o u b le  
T l c k e t e r  Frame -  S D -95823 -01 .

( i )  Permanent S ig n a l  I d e n t i f i c a t i o n  C i r ­
c u i t  -  S D -9 5 8 17 -O I .

( J )  L in e  V e r i f i c a t i o n  C o n n e c to r  and D i s ­
p l a y  C i r c u i t  -  S D -95828-01 .

^4.03 T h is  c i r c u i t  w i l l  f u n c t i o n  w i t h  th e  
f o l l o w i n g  c r o s s b a r  No. 1 t r u n k  c i r ­

c u i t s  :

( a )  O u tg o in g  T r u n k ,  MF P u ls in g  -  
S D -26209-01  ( t y p i c a l ) .

( b )  O u tg o in g  T r u n k ,  PCK P u ls i n g  -  
S D -2 6 2 10 -0 1 .

T h is  c i r c u i t  w i l l  f u n c t i o n  w i t h  th e  
f o l l o w i n g  s t e p - b y - s t e p  t r u n k  c i r c u i t s :

( a )  O u tg o in g  T ru n k  E and M Leads S i g n a l i n g  -  
S D -3 2 2 't ' t -O l  ( t y p i c a l ) .

( b )  O u tg o in g  T ru n k ,  Loop P u ls i n g  -  
SD-322115-01 ( t y p i c a l ) .

<4.05 T h is  c i r c u i t  w i l l  f u n c t i o n  w i t h  th e  
f o l l o w i n g  p a n e l  t r u n k  c i r c u i t s :

( a )  O u tg o in g  T ru n k ,  MF P u ls i n g  -  
S D -21972-O I ( t y p i c a l ) .

( b )  O u tg o in g  T r u n k ,  PCI P u ls i n g  -  
SD-2197H -01 .

l| .06  No. 1 ,  350A o r  355A L in e  V e r i f i c a t i o n  
C i r c u i t  -  S D -322U 6-01 . '1

5 .  MANUFACTURING TESTING REQUIREMENTS

5 .0 1  The i d e n t i f i e r  s h a l l  be c a p a b le  o f
p e r f o r m i n g  a l l  th e  s e r v i c e  f u n c t i o n s  

s p e c i f i e d  i n  t h i s  c i r c u i t  d e s c r i p t i o n  and 
m e e t in g  a l l  r e q u i r e m e n ts  o f  th e  C i r c u i t  Re­
q u i re m e n ts  t a b l e .

5 -0 2  W i th  an u n d i s t o r t e d  5 8 0 0 - c y c l e - p e r -  
second  s i g n a l  o f  2 5 -u v  a p p l i e d  

b e tw een  one i n p u t  t e r m i n a l  and g ro u n d  th e  
a m p l i f i e r - d e t e c t o r s  I n  th e  i d e n t i f i e r  c i r ­
c u i t  s h a l l  be c a p a b le  o f  p ro  l d i n g  a v o l t ­
age o f  a t  l e a s t  30 v o l t s  a t  p i n  J a c k  PA2.
W i th  th e  same i n p u t  and th e  a m p l i f i e r -  
d e t e c t o r s  a d ju s t e d  t o  g i v e  e x a c t l y  30 v o t l s  
a t  p i n  Jack  PA2 a v o l t a g e  o f  a t  l e a s t  
75 v o l t s  s h o u ld  a p pea r  a t  p i n  Jack  PC. The 
a m p l i f i e r - d e t e c t o r s  s h o u ld  be c a p a b le  o f  
m e e t in g  t h i s  r e q u i r e m e n t  w i t h  th e  i n p u t  
s i g n a l  a p p l i e d  t o  e i t h e r  i n p u t  t e r m i n a l .

5 -0 3  A d j u s t i n g  th e  a m p l i f i e r - d e t e c t o r s  t o  
g i v e  30 v o l t s  a t  p i n  Ja ck  PA2 w i t h

a 5 8 0 0 - c y c le - p e r - s e c o n d  i n p u t  v o l t a g e  01 
5 0 -u v  ( s e t  p o t e n t i o m e t e r  GN f o r  
t h i s  s e n s i t i v i t y ) ,  th e  a m p l i f i e r - d e t e c t o r s  
s h a l l  be c a p a b le  o f  p r o v i d i n g  a v o l t a g e  n f  
a t  l e a s t  70 v o l t s  a t  p i n  Ja ck  PC w i t h  a 
5 0 -u v  i n p u t  s i g n a l  h a v in g  a f r e q u e n c y  
o f  5750 cps and a l s o  w i t h  a f r e q u e n c y  o f  
5850 c p s .

6 .  TAKING EQUIPMENT OUT OF SERVICE

IDENTIFIER CIRCUIT OR ANY OF ITS  ASSOCIATE.- 
APPARATUS

6 .0 1  I n  o r d e r  t o  ta k e  th e  i d e n t i f i e r  o r  a-'  1 
o f  i t s  a s s o c ia t e d  a p p a ra tu s  o u t  o f

s e r v i c e ,  i n s e r t  a 2H6A p l u g  i n  th e  c o r r e s p o  
l n g  I - B  J a c k  on th e  t r o u b l e  t l c k e t e r  f r a m -  
To make th e  i d e n t i f i e r  busy  t o  o n l y  one o u t ­
p u l s e r  i n s e r t  a 329A p lu g  i n  th e  c o r r e s p o n d  
i n g  I -B O P -  J a c k  on th e  t r o u b l e  t l c k e t e r  
f r a m e .  The number f o l l o w i n g  th e  I  s i  t h e  
I d e n t i f i e r  num ber .  T h a t  a t  th e  end o f  th e  
J a c k  d e s i g n a t i o n  i s  th e  o u t p u l s e r  num ber .

GENERAL PRECAUTIONS TO BE FOLLOWED WHEN WORK­
ING ON THE APPARATUS

A . M a k in g  th e  C i r c u i t  Busy

6 .0 2  When w o r k in g  on th e  a p p a r a t u s ,  th e  
i d e n t i f i e r  s h o u ld  be made bu sy  by i n ­

s e r t i n g  a 2 h6A p lu g  I n  th e  c o r r e s p o n d in g  
I - B  J a c k  on th e  t r o u b l e  t l c k e t e r  f r a m e .

B. D fy  Reed R e la y  C o n ta c ts

6 .0 3  i When c h e c k in g  f o r  th e  o p e r a t i o n  o f
d r y  re e d  ty p e  r e l a y s  i n  t h i s  c i r c u i t  

o n l y  a h ig h  r e s i s t a n c e  r e c e i v e  o r  ohm m eter 
s h o u ld  be u s e d .

7 .  ALARM INFORMATION 

TIME-OUT

7 .0 1  The I d e n t i f i e r  does n o t  have a t i m e r  
f o r  o v e r a l l  t i m e - o u t .  The o u t p u l s e r  

has a t i m e r  t h a t  c o v e rs  t h e  h o l d i n g  t im e  
o f  th e  I d e n t i f i e r .  I f  t h i s  t i m e r  f u n c t i o n s ,  
th e  o u t p u l s e r  causes a t r o u b l e  t i c k e t  
t o  be p r i n t e d  and a m in o r  a la rm  t o  be 
so u n d e d . T h is  a la rm  can be s i l e n c e d  by 
o p e r a t i n g  th e  AR key  on th e  t r o u b l e  t i c k e t e i  
f r a m e .

FUSE ALARM

7 .0 2  I f  i n  re s p o n s e  t o  a m a jo r  a la r m  an FA 
lamp i s  l i g h t e d  on an i d e n t i f i e r  f r a m -  

i t  i s  an i n d i c a t i o n  t h a t  a fu s e  has o p e r a t -  
R e p la c e  th e  o p e r a te d  fu s e  t o  r e s t o r e  th e  
a la rm  and e x t i n g u i s h  th e  FA lam p . The 
FG lamp l i g h t s  when th e  fu s e  i s  r e p l a c e d .
The AR key  on tn e  i d e n t i f i e r  fram e  s h o u ld  
be o p e r a t e d  t o  r e s t o r e  t h i s  lam p .
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SECTION IV  -  REASONS FOR REISSUE 

B.___Ch a rg e s  I n  A p p a ra tu s

B .  1 Added

App. F i g .  10 c o n s i s t i n g  o f :

R e lays

OF6 (AF518)
OF6A ( AF100)

N e tw o rks

OF6 (185A)
OF6A (185A)

C. Changes i n  C i r c u i t  R e q u ire m e n ts  O th e r  Than Those Caused 
by Changes I n  A p p a ra tu s

C . l  The b l o c k i n g  i n f o r m a t i o n  f o r  r e l a y  OFK has been r e v i s e d .

C .  2 The t i m i n g  r e q u i r e m e n ts  f o r  th e  PG and PS r e l a y s  have been
r e v i s e d  t o  i n c lu d e  a c u r r e n t  f l o w  t e s t  o f  r e l a y  P p r i o r  t o  

th e  p u l s i n g  check  o f  r e l a y s  PG and PS.

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

D . l  FS2, 3 ,  4 ,  and 5 ,  N o tes  1 0 1 ,  1 0 2 ,  10H, and 201 and CAP 1 
' have been r e v i s e d  t o  add r e f e r e n c e  t o  a u to m a t i c  I d e n t i ­
f i e d  o u tw a rd  d i a l i n g  (A IOD) s e r v i c e  f o r  PBX l i n e s  o r  t o  show
th e  a d d i t i o n  o f  App. F i g .  10.

D. 2 No tes  106 and CAD 11 have been  added .
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