
CIRCUIT EXPLANATION 

REGISTER-SENDER CKT. 
FOR USE WITH 

ELECTRONIC TRANSLATOR 
H-850215-A 

(Written specifically for circuit issue 38, * 
but may also apply to later issues. Refer 
to H print for appropriate E issue number.) 

GENERAL 

This c i r c u i t  i s  designed a s  p a r t  of t h e  Type 101 Di rec to r  
system, the  main components of which a r e  the  Regis ter -  
Sender, Regis te r  Sender Access Equipment, and the  Elec- 
t r o n i c  Trans la to r .  The 101 Direc tor  system provider com- 
mon c o n t r o l  and t r a n s l a t i o n  f e a t u r e s  t o  s tep-by-step o f -  
f i c e s  r e s u l t i n g  i n  g r e a t e r  economy through increased 
f l e x i b i l i t y  i n  numbering schemes and t runking arrange- 
ments f o r  mul t i -o f f i ce  networks. This system i s  capable  
of f u l f i l l i n g  the  needs of the  l o c a l  switching network 
without  modif icat ion of e x i s t i n g  switches or  shelves.  

The electromechanical  Register-Sender b a s i c a l l y  conver ts  
d i a l  pu l ses  or  Touch C a l l  tones i n t o  codes, p resen t s  
these  codes t o  t h e  Trans la tor ,  and under c o n t r o l  of the  
Trans la to r  translates codes i n t o  loop pulses  o r  Multi- 
Frequency s i g n a l s  f o r  outpuls ing . 
The Register-Sender accesses  a comnon Trans la to r  on a 
t i m e  d i v i s i o n  b a r i s ,  using two separa te  common highways. 
A s  many a s  100 Register-Senders may use the  saine Trans- 
l a t o r  depending on o f f i c e  requirements.  One conxnon high- 
way (Trans la tor  Commons) i s  used t o  send t h e  s to red  d ia led  
d i g i t  information of t h e  Register-Sender t o  t h e  Transla-  
t o r ,  and t h e  o ther  comnon highway (Route Commons) c a r r i e s  
i n s t r u c t i o n s  from the  Trans la to r  back t o  t h e  Regis ter -  
Senders. A Register-Sender accesres  t h e  common highway 
during a period of time c a l l e d  a time s l o t .  The Trans- 
l a t o r  provides each Register-Sender wi th  a 100 microrecond 
t i m e  s l o t .  The pe r iod  between time s l o t s  i s  determined by 
the  number of Register-Senders is t h e  group. The Trans- 
l a t o r  c m  provide access t o  a maximum of 100 Regis ter -  
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b. 

N Senders. The Translator continuously cormects each 

t Register-Sender i n  i t s  turn t o  the common highway. This 

X means that the Register-Sender does not need t o  determine 
when a dialed code requires translation since the Trans- 
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lator i s  continuously scanning the ent i re  system. The 
translated information w i l l  be returned as soon as the 
dialed code has been registered, whether that code con- 
s i s t s  of one o r  more d ig i t s .  

The Register-Sender registers  the incoming dialed d ig i t s  
by counting the d ia l  pulses by means of a correed counting 
chain and converts the d ig i t  into a 2 out of 5 code (see 
TABLE A, H-850215-A). During the in terdigi ta l  pause, the 
Register-Sender stores the inpulsed d ig i t  on the codelreed 
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cards by operating 2 out of the 5 codelreeds corresponding 
t o  the dialed d ig i t  and sends the 2 out of 5 code informa- 
tion t o  the Translator. If the Translator recognizes a 
routing code that permits early release, the Translator 
sends a special 3 out of 5 code instruction via the route 
commons t o  release the Register-Sender. The Register- 
Sender releases during the in te rd ig i ta l  pause and causes 
the Access equipment t o  switch the transmission path d i -  
r ec t ly  t o  the succeeding switchtrain. The cal l ing party 
continues dialing the remaining digi ts ,  and the succeed- 
ing switch t ra in  follows these d ia l  pulses i n  a normal 
manner because the Register-Sender has now been discon- 
nected from the ca l l .  

When an early release i s  not possible, the Register- 
Sender continues storing the remaining digi t s  and send- 
ing the 2 out of 5 code information t o  the Translator. 
When the Translator receives enough information, i t  trans- 
la tes  th is  information into instructions for the Register- 
Sender. 

Certain ca l l s  may require additional o r  different routing 
d ig i t s  than those used i n  the dialed number. In these 
cases, the Translator has these routing d ig i t s  progrannned 
into i t s  translation for these ca l l s .  The routing d ig i t s  
are sent t o  the Register-Sender as a 2 out of 5 code v i a  
the route comons, and they are outpulsed i n  the same 
manner as a normal stored d ig i t .  

Certain ca l l s  may also require that one o r  more stored 
d ig i t s  be deleted because they are not needed t o  route 
the ca l l .  The "delete digi t"  i s  programed i n  the Trans- 
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la tor  and i s  sent when the Register-Sender steps to  the 
proper route comnons lead. The "delete d i g i t t '  causes the 
Registergsender t o  step past the stored d ig i t s  t o  be 
deleted and begin outpulsing the next stored d ig i t .  The 
Register-Sender w i l l  begin outpulsing the stored d ig i t s  
even i f  the call ing party has not completed dialing the 
ent i re  number and continue outpulsing un t i l  e l l  of the 
stored d ig i t s  are seat. Upon completion of outpulsing, 
the Register-Sender releases and resets  the codelreeds to 
prepare for receiving the next ca l l .  

FEATURES 

(a) Register-Sender may be released in terdigi ta l ly  
by a signal from the Translator 

(b) Register-Sender may cause the f i r s t  o r  any 
succeeding dialed d ig i t  t o  be repeated to  the 
route Selector when there i s  a possibi l i ty  of 
early release 

(c) F i r s t  d ig i t  repet i t ion t o  Selector i s  accom- 
plished by a strapping option while succeed- 
ing d ig i t  repetit ion i s  controlled by the 
Translator 

(d) Register-Sender may absorb repeated d ig i t s  by 
opening the loop t o  the succeeding Selector 
when an early release code i s  not rweived 

(e) A variable number of d ig i t s  may be translated 
t o  f ac i l i t a t e  foreign area and Centrex trans- 
lations 

(f) Translated routing information i s  not stored i n  
the Register-Sender, but i t  i s  "read" and sent 
direct ly from the Trans lator  Common8 

( 8 )  An alternate route can be obtained even i f  
sending i s  in  progress on the primary route 
when the ATB occurs, thus minimizing pocketed 
ca l l s  

(h) Subscriber d ia l  pulses are registered on a cor- 
red counting chain 
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D i g i t s  a r e  s to red  on magnetic l a t c h i n g  correeds  
mounted on p r i a t e d  c i r c u i t  cards  wi th  each card 
s t o r i n g  two d i g i t s  

Af te r  sending r o u t i n g  d i g i t s ,  t h e  Trans la to r  
marks a c o n t r o l  d i g i t  t o  cause the  Regis ter -  
Sender t o  d e l e t e  d ia l ed  d i g i t s  i f  requi red  

A s t a b l e ,  e a s i l y  adjusted e l e c t r o n i c  impulse 
genera tor  c o n t r o l s  mercury wetted r e l a y  con- 
t a c t s  f o r  outpuls ing  

11 I t  0 c a l l s  may be arranged f o r  timing t o  d i s t i n -  
guish  from "0-plus" c a l l s  

Adjustable  permanent and i n t e r - d i g i t a l  timing 
may be s e t  f o r  two d i f f e r e n t  i n t e r v a l s  depend- 
ing  on t r a f f i c  condi t ions  

Provides monitor c i r c u i t r y  f o r  alarm and lock- 
ing  c i r c u i t  out of s e r v i c e  i f  p a r i t y  check 
f a i l s  or  time d i v i s i o n  pulses  from t h e  Trans- 
l a t o r  become permanent 

2 out  of 5 code system provides e r r o r  d e t e c t i o n  
( p a r i t y  check) 

C i r c u i t  may be arranged t o  opera te  a s  a Regis- 
ter-Rerender i f  a t r a n s l a t i o n  i s  n o t  requi red  

Provides o p t i o n a l  Touch C a l l  f a c i l i t i e s  aad two 
p a r t y  i d e a t i f i c a t i o n  

Provides op t iona l  multifrequency outpuls ing  

Tes t  jacks arranged f o r  use wi th  por tab le  
Routiner H-61799-A o r  equiva lent  

Provides access  r e c e p t a c l e  f o r  use  wi th  por table  
t e s t  s e t  H-850699-A and c e n t r a l i z e d  t e s t  s e t  
H-850693-A o r  equiva lent  
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\O I CIRCUIT OPERATION 

1.00 Seizure 

1.01 Access Via FIG 1A o r  10A 

1.01.1 Touch Calling Adapter Not Used 

When th i s  c i rcu i t  i s  seized, a l o o p  i s  closed t o  the ill 
and 1.2 windings of relay A (in ser ies  w i t h  res is tors  R39 
and R40, respectively) via leads -1 and +l. Relay A 
operates and closes relays B and PR. Relay PR operates 
and connects resistance (1.2 winding of correed CD1) bat- 
tery (FIG 2A, 2B, 8A, 8B, 16A, o r  17A) via  res is tor  R 1  
t o  lead PG o r  connects terminal 3 (CARD CONNECTOR 14) t o  
lead PG (FIG 43A, 44A, 46A, o r  47A). Relay B operates, 
removes ground from lead RL, closes the #1 winding of 
relay RS by ground via lead RS, and grounds leads TONE 
ST (thereby connecting d i a l  tone t o  lead "+I1 v ia  the #2 
winding of relay A and res is tor  R40 i n  ser ies) ,  TCL, CM, 
and BB. Relay RS operates, short-circuits the 112 winding 
of relay CL, grounds TERMS 33 & 35 of CARD CONNECTORS 1-7, 
and closes relay RR and the i.2 winding of relay BA. Re- 
lay BA operates, locks, transfers lead G from resistance 
(resis tor  R7) battery t o  ground, removes ground from lead 
ATB, connects resistance (resistor R13) ground to lead 
TMC, grounds lead TCG ( i f  used), closes correed AC and 
relay DS (see NOTE 58, H-850215-A), closes magnets SQI 
and SQO via their  INT and ON springs, closes winding B 
of shunt f ie ld relay SD, grounds the LEV A wipers of 
rotary switch SQI, grounds leads TA, DSA, SPY  wiring), 

I t  11 H, ML ( S wiring), BG, and DSM, charges capacitor C 1 2  v ia  
res is tor  R23, connects lead TG t o  the 1.1 windings of re-  
lays TO, T I ,  T2, T4, end T7 i n  ser ies  w i t h  res is tor  R42 
("DD" wiring omitted), removes ground from leads BAG and 
ATB, opens the #1 winding of relay RS, connects resistance 
(resistor R13) ground t o  lead TMC, grounds lead TWB, con- 
nects resistance (f.1 winding of relay TM1) ground t o  lead 
TMR, connects resistance (potentiometers R44 and R45 i n  
series) ground t o  lead TM2, connects lead TG t o  lead TGA, 
connects resistance (SUPY lamp) ground t o  lead SBA, and 
connects resistance (potentiometers R44, R55, and R46 i n  
ser ies)  ground t o  lead TMN. After i t s  slow-to-operate 
interval, relay RR operates and removes ground from TERMS 
33 & 35 of CARD CONNECTORS 1-7. Correed AC operates and 
either connects winding A of shunt f ie ld  relay SD and 
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res is tor  R6 in ser ies  ("R" wiring) o r  connects winding A 
of  shunt f ie ld  relay SD, res is tor  R6, and windings 7-8 
and 3-4 of repeat co i l  RC in  ser ies  ("S" wiring) (and also 
in ser ies  w i t h  the multiple combination of #2 winding of BT and 
diode CR148 - FIG 49A used) across leads to and -0 thereby 
seizing the succeeding Selector. Relay SD does not oper- 
ate  because i t s  windings are energized in  magnetic opposi- 
tion. Magnet SQI operates and operates i t s  INT springs, 
opening magnet SQI. Magnet SQI restores, and rotary 
switch SQI steps i t s  wipers t o  the f i r s t  bank contacts, 
grounds lead CSD via  i t s  LEV A wipers, and restores i t s  ON 
and INT springs. Magnet SQO operates and operates i t s  INT 
springs, opening magnet SQO. Magnet SQO restores0 and 
rotary switch SQO steps i t s  wipers t o  the f i r s t  bank con- 
tacts  and restores i t s  ON and INT springs. Relay RS re-  
stores,  removes the short c i rcu i t  from the #2 winding of 
re lay  CL, and opens relay RR. Relay DS operates, locks, 
and disconnects lead TG from the #1 windings of relays 
TO, T I ,  T2, T4, and T7. Relay RR restores.  

1.01.2 Touch Calling Adapter Used (FIG 6 A  o r  7A) 

The following operation i s  similar t o  that described in  
Section 1.01.1 except that  when relay BA operates and con- 
nects ground t o  lead DSA, relay BG i s  closed, and, i f  the 
calling party i s  using a Touch Call phone, the #1 winding 
of relay TC i s  closed by "time battery" via lead TCA and 
"time ground" via  lead T6A when lead TG i s  connected to 
lead TGA. 

Relay TC operates (Touch Calling) t o  i t s  "x" contacts, 
locks via  i t s  #2 winding, operates fully,  opens the K 1  
winding of relay TC, short-circuits res i s to rs  R39 and R40, 
transfers lead TB from lead DPM t o  lead TCM, connects 
resistance ground t o  lead HA, and closes relay CH by re-  
sistance battery via lead GM (Touch-Calling Receiver 
Adapter id le ) .  Relay CH operates, locks v ia  resistance 
battery on lead F1, removes resistance battery from lead 
FO, removes ground from lead GA, and closes relay CS. 
After i t s  slow-to-operate interval, relay BG operates, 
connects d ia l  tone t o  the call ing party 's  l ine,  m d  closes 

11 11 the #3 winding of relay PA ( J wiring) in  ser ies  with re- 
s i s to rs  R29 and R30. Relay CS operates and connects leads 
-1, +1, 1, 2, 3, 4, 5, 6, and S Q t o  leads -C, +C, lC, 2C0 
3C, 4C, 5C, 6C, and SQC, respectively. When the Touch 
Calling Receiver Link finds this  Register-Sender, r es i s -  



tance bat tery i s  returned v ia  lead HA, closing re lay S. 
Relay S operates, connects leads -1 and +1 t o  leads -A 
and +A, respectively, opens re lay  CH, and removes r e s i s -  
tance (relay CH) ground from lead F1. Relay CH res tores ,  
grounds lead ST, connects lead F 1  to  lead FO, opens re lay  
CS, and grounds lead GA. Relay CS res tores  and discon- 
nects leads -1, +1, 1, 2, 3, 4, 5, 6, and SQ from leads 
-C, +C, l C ,  2C, 3C, 4C, 5C, 6C, and SQC, respectively.  

1.02 Access Via FIG 41A o r  42A 

Touch Calling Adapter Not Used 

When power i s  applied for the f i r s t  time, ground i s  re-  
turned via  lead RST, closing the 112 winding of re lay R by 
res is tance ( res i s tor  R7)  bat tery via  lead G.  Relay R 
operates, locks, t ransfers  leads FIA and FIB from leads 
FOA and FOB t o  leads ARA and ARB, respectively, and 
grounds lead RSA t o  mark the c i r c u i t  i d l e  t o  the preced- 
ing Link Finder. 

When t h i s  c i r c u i t  i s  seized, ground i s  returned v ia  lead 
SCA, closing the #1 winding of re lay  H i n  se r i e s  with the 
111 winding of re lay  R. Relay H operates, locks v ia  ground 
on lead BAG, grounds lead EC2, opens the #2 winding of re lay 
R , grounds lead SR('ST'wiring d t t e d )  and TBN (if umd), grounds leads RS 
and CF ('ST" wiring), closing the .1/1 winding e~f relay RS, and connects 
r e s i s t o r  R69 across leads -1 and +1 ("ST" wiring), closing 
the 411 and #2 windings of re lay A i n  se r i e s  w i t h  r e s i s t o r s  
R69, R66, and R67. When the Link Finder switches through, 
a l o o p  i s  closed t o  the #1 and 412 windings of re lay A i n  
se r i e s  with r e s i s t o r s  R66 and R67, respectively, v i a  leads 
-1 and +1 ("ST" wiring not used), and ground i s  removed 
from lead SCA, opening the !I1 winding of relays R and H. 
Relay A operates, closes re lay B, and grounds lead PR, 
closing re lay  PR. Relay R restores,  removes ground from 
lead RSA, and t ransfers  leads FIA and FIB from leads ARA 
and ARB t o  leads FOA and FOB, respectively. Relay RS 
operates, short -c i rcui ts  the /I2 winding of re lay CL, 
grounds TERMS 33 & 35 of CARD CONNECTORS 1-7, and closes 
re lay RR and the #2 winding of re lay BA. Relay B oper- 
ates,  grounds lead TONE ST thereby returning d i a l  tone t o  
the ca l l ing  party, removes ground from lead RL, and grounds 
leads BB, TCL, CM, CD, and BM. Relay PR operates and con- 
nects res is tance (112 winding of correed CD1) battery (FIG 
2A,  ZB, 8A,  8 B ,  16A, o r  17A) v ia  r e s i s to r  R 1  t o  lead PG o r  
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0 
d connec ts  t e r m i n a l  3 (CARD CONNECTOR 14)  t o  l e a d  PG (FIG 43A, 

44A, 46A, o r  47A). Relay BA o p e r a t e s ,  and t h e  fo l lowing  
o p e r a t i o n  i s  similar t o t h a t  d e s c r i b e d i n  S e c t i o n 1 . 0 1 . 1  
except  t h a t  when ground i s  removed from l e a d  BAG, t h e  #2 winding 
o f  r e l a y H  i s o p e n e d .  Relay H r e s t o r e s ,  removes ground from 

7 
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l e a d s  SR ("ST" w i r i n g  omi t t ed )  and TBN ( i f  u sed ) ,  and connec ts  
r e s i s t a n c e  (#2R) ground t o  l e a d  RST. 

1.02 .2 Touch C a l l i n g  Adapter Used (FIG 6A o r  7A) 

Se i zu re  i s  similar t o  t h a t  desc r ibed  i n  Sec t ion  1 . 0 2 . 1  
except  tha twhen  r e l a y  M o p e r a t e s a n d  connec tsground  t o l e a d  
DSA, r e l a y  BG i s  c l o s e d ,  and,  i f  t h e  c a l l i n g  p a r t y  i s  u s i n g  a 
Touch Call phone, t h e  411 winding of  r e l a y  TC i s  c l o s e d  by "time 
b a t t e r y "  v i a  l e a d  TCA and "time ground" v i a  l e a d  TGA when 
l e a d  TG i s  connected t o  l e a d  TGA. 

Rela TC o p e r a t e s  (Touch C a l l i n g )  t o  i t s  "x" c o n t a c t s ,  l o c k s  v i a  
i t s  P 2 winding,  o p e r a t e s  f u l l y ,  opens t h e  #1 winding o f  r e l a y  
TC, s h o r t - c i r c u i t s  r e s i s t o r s  R66 and R67, and t h e  fo l lowing  
o p e r a t i o n  i s  similar t o  t h a t  desc r ibed  i n  Sec t ion  1 .01.2  except  
t h a t  when r e l a y  BG operaces  d i a l  tone  i s  n o t  connected t o  
t h e  c a l l i n g  p a r t y ' s  l i n e .  

1 . 0 3  "cT" Wiring Provided 

Operat ion i s  similar t o t h a t  d e s c r i b e d i n  S e c t i o n 1 . 0 0 ,  excep t  
r e l a y  Bope ra t e s  a n d c l o s e s  r e l a y  BAX. Relay BAXoperates, 
grounds t e r m i n a l T S T a n d c l o s e s  relayADR. Relay lCIDRoperates, 
and c l o s e s  r e l a y  DR. Relay DR o p e r a t e s ,  grounds l e a d  CF, con- 
n e c t s  r e s i s t a n c e  (R71) groundto leadLKandgrounds  l e a d s  TRC, 
GM, and t e r m i n a l  G (FIG 43A, 44A, 46A), o r  t e rmina l s  G and TI% 
(FIGS 2B and 8B). 

2.00 R e g i s t e r i n g  D i g i t s  

2 . O 1  D i a l  P u l s i n  (Operated:  Relays A ,  B ,  BA, and PR 
d n d  p o s s i b l y  r e l a y s  DS, TC, BG and ~j 

Relay A fo l lows  t h e  d i a l  pu l se s  v i a  l e a d s  -1 and +1 and ,  
when a t  normal,  opens r e l a y s  B and PR, connec ts  r e s i s t a n c e  
[ r e s i s t o r  R38 - (FIG 1A o r  10A) o r  r e s i s t o r  R68 - (FIG 41A 
o r  4 2 ~ 0 1  ground t o  t h e  {I1 windin o f  r e l a y  A ,  and c l o s e s  fi r e l a y  C .  Relay PR r e s t o r e s  on t e f i r s t  p u l s e ,  opens t h e  
l oop  v i a  l e a d s  -0 and +O ( r e l a y  DS o p e r a t e d ) ,  and d i scon-  
n e c t s  r e s i s t a n c e  (/I2 winding o f  co r r eed  c D ~ )  b a t t e r y  o r  
t e r m i n a l  3 (CARD CONNECTOR 14 - FIG 43A, 44A, 46A, o r  47A) 
v i a  r e s i s t o r  R 1  from l e a d  PG. Relay C operake:,, grounds 
l e a d  CB, c l o s i n g  r e l a y  CB, c l o s e s  r e l a y  DR ( G w i r i n g ) ,  
t r a n s f e r s  l e a d  DSL from ground v i a  l e a d  DSM t o  d i r e c t  ground,  
grounds l e a d s  PG, grounding t e r m i n a l  4  (CARD CONNECTOR 14- 
FIG 43A, 44A, 46A, o r  47A), SQ, and l e a d  CC (FIG 4lA o r  42A), 
removes ground from l e a d s  CD (FIG 41A o r  42A), CM, and TCL, open- 
i n g  t h e  /I2 winding of  T ~ ( i f  o p e r a t e d ) ,  and removes d i a l  tone  
from t h e  c a l l i n g  p a r t y ' s  l i n e  (FIG 41A o r  42A). Relay CB 
o p e r a t e s ,  c l o s e s  r e l a y s  BB and BC (FIG 6A o r  7A), opens 
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I r e l a y  BG (if ope ra t ed ) ,  t r a n s f e r s  l e a d  TMN from resis- 
t ance  (po t en t i ome te r s  R44, R46, and R55 i n  series) ground 
t o  r e s i s t a n c e  ( r e s i s t o r  R19) b a t t e r y ,  c l o s e s  magnet SQI, 
and s h o r t - c i r c u i t s  winding A of shun t  f i e l d  r e l a y  SD ( r e -  
l a y  DS o p e r a t e d ) .  Relay TC r e s t o r e s ,  opens r e l a y  S, trans- 
f e r s  l e a d  TB from l e a d  TCM t o  l e a d  DPM, and removes t h e  
s h o r t  c i r c u i t  from r e s i s t o r s  R39 and R40 (FIG l.A o r  10A) o r  
r e s i s t o r s  R66 and R67 (FIG 41A o r  42A). Relay BC o p e r a t e s .  

11 11 Relay DR o p e r a t e s  ( G w i r i n g )  and removes resistance (re- 
s i s t o r  R38 - FIG 10A o r  R68 - FIG 42A) ground from t h e  #/I 
winding of r e l a y  A .  Relay BG r e s t o r e s ,  opens t h e  #/3 wiad- 
i n g  of  r e l a y  PA ("J" w i r i n g ) ,  and removes d i a l  t one  from 
t h e  c a l l i n g  p a r t y ' s  l i n e  (FIG 1A o r  10A). Magnet SQI oper -  
a t e s  end o p e r a t e s  i t s  INT s p r i n g s .  Relay BB o p e r a t e s ,  
locks ,  s h o r t - c i r c u i t s  po t en t i ome te r  R55, grounds t h e  LEV A 
w ipe r s  of  r o t a r y  s w i t c h  SQO, connec t s  l e a d  RL t o  t h e  K 2  
winding o f  r e l a y  RL, and  c l o s e s  r e l a y  DT (FIG 4l.A o r  42A). 
Relay DT o p e r a t e s .  Relay S r e s t o r e s  and d i s c o n n e c t s  l e a d s  
-1 and +1 from l e a d s  -A and +A, r e s p e c t i v e l y .  Relay B 
remains ope ra t ed  du r ing  p u l s i n g  due t o  i t s  s l o w - t o - r e l e a s e  
c h a r a c t e r i s t i c s .  Relay C remains ope ra t ed  d u r i n g  p u l s i n g  
due t o  t h e  slow- t o - r e l e a s e  i n t e r v a l  provided by r e s i s t o r  
R57 and d iode  CRlO (FIG 1A o r  10A) o r  r e s i s t o r  R70 a n d  
d iode  CR125 (FIG 4l.A o r  42A). Relay A r e - o p e r a t e s  a t  t h e  
end of t h e  f i r s t  pu l s e ,  c l o s e s  r e l a y s  B and PR, and opens 
r e l a y  C. Relay PR o p e r a t e s ,  c l o s e s  t h e  #2 winding o f  c o r -  
r e e d  CD1 o r  connec t s  r e s i s t a n c e  ( r e s i s t o r  R1) ground t o  
t e r m i n a l  3 (CARD CONNECTOR 14 - FIG 43A, 44A, 46A, o r  47A), 
and opens t h e  l oop  v i a  l e a d s  +O and -0 ( r e l a y  DS opera ted) .  
Correed C D 1  o p e r a t e s .  

When FIG 43A, 44A, 46A, o r  47A i e  used, r e l a y  PR f o l l o w s  
t h e  remaining p u l s e s  from r e l a y  A and, when a t  normal, re- 
mover r e s i s t a n c e  ( r e s i s t o r  R 1 )  ground from t e r m i n a l  3, 
(CARD CONNECTOR 14),  grounds t e r m i n a l  4, and  opens t h e  
loop v i a  l e a d s  +O and -0 ( r e l a y  DS o p e r a t e d ) .  When FIG ZA, 
28, 8B, 16A, o r  17A i s  used, t h e  c i r c u i t  o p e r a t e s  a s  d c s -  
c r i b e d  i n  t h e  fo l l owing  paragraphs  depending on t h e  d i g i t  
d i a l e d .  The o u t p u l s i n g  loop  v i a  l e a d s  -0 and +O i s  o n l y  
opened by r e l a y  PR i f  r e l a y  DS i s  ope ra t ed .  

On  t h e  second pu l s e ,  r e l a y  A r e s t o r e s ,  opens r e l a y s  B and 
PR, and c l o s e s  r e l a y  C. Relay PR r e s t o r e s ,  opens t h e  l oop  
v i a  l e a d s  +O and -0, and c l o s e s  t h e  #1 winding o f  co r r eed  
CD2 in  series w i t h  t h e  #2 winding o f  co r r eed  CD1. Correed 
CD2 o p e r a t e s .  Relay A r e - o p e r a t e s ,  c l o s e s  r e l a y s  B and PR, 
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and opens r e l a y  C .  Relay PR o p e r a t e s ,  opens t h e  #2 winding 
of c o r r e e d  CD1 and t h e  !/1 wind iag  o f  co r r eed  CD2, c l o s e s  
t h e  112 winding o f  co r r eed  CD2 i n  series w i t h  r e o i s t o r  R1, 
and c l o s e s  t h e  loop  v i a  l e a d s  +O and -0. Correed CD1 r o -  
s t o r e s .  

On t h e  t h i r d  pu l se ,  r e l a y  A r e s t o r e s ,  opens r e l a y s  B and 
PR, and c l o s e s  r e l a y  C .  Relay PR r e s t o r e s ,  opens t h e  l oop  
v i a  l e a d s  +O and -0, and c l o s e s  t h e  !/1 winding of  c o r r e e d  
CD3 i n  series w i t h  t h e  #2 winding of  co r r eed  CD2. Correed 
CD3 o p e r a t e s .  Relay A r e - o p e r a t e s ,  c l o s e s  r e l a y s  B end PR, 
and opens r e l a y  C .  Relay PR o p e r a t e s ,  opens t h e  #1 winding 
o f  co r r eed  CD3 and t h e  #2 winding o f  co r r eed  CD2, and c l o s e s  
t h e  H2 winding of  co r r eed  CD3 in  series w i t h  r e s i s t o r  R1,  
and c l o s e s  t h e  loop  v i a  l e a d s  +O end -0. Correed CD2 re- 
s t o r e s .  

On t h e  f o u r t h  p u l s e , r e l a y  A r e s t o r e s ,  opens r e l a y s  B and 
PR, and c l o s e s  r e l a y  C. Relay PR r e o t o r e s ,  opens t h e  loop  
v i a  l e a d s  +O and -0, and c l o s e s  t h e  +I1 winding of c o r r e e d  
CD4 in  series w i t h  t h e  !I2 winding o f  co r r eed  CD3. Correed 
CD4 o p e r a t e s .  Relay A r e - o p e r a t e s ,  c l o s e s  r e l a y s  B end PR, 
and opens r e l a y  C. Relay PR o p e r a t e s ,  c l o s e s  t h e  l oop  v i a  
l e a d s  +O and -0, opens t h e  //I winding of  co r r eed  CD4 and 
t h e  7'12 winding of  co r r eed  CD3, and c l o s e s  t h e  #2 winding of  
c o r r e e d  CD4 i n  series w i t h  r e s i s t o r  R1. Correed CD3 re- 
s t o r e s .  

On t h e  f i f t h  pu l s e ,  r e l a y  A r e s t o r e s ,  opens r e l a y s  B and PR, 
and c l o s e s  r e l a y  C.  Relay PR r e s t o r e s ,  opens t h e  loop  v i a  
l e a d s  +O and -0, and c l o s e s  t h e  /I1 winding of  co r r eed  CD5 
in  series w i t h  t h e  #2 winding o f  co r r eed  CD4. Correed CD5 
o p e r a t e s .  Relay A r e - o p e r a t e s ,  c l o s e s  r e l a y s  B and PR, 
and opens r e l a y  C. Relay PR ope ra t e s ,  c l o s e s  t h e  loop  v i a  
l e a d s  +O and -0, opens t h e  /I1 winding of  co r r eed  CD5 and 
t h e  /I2 winding of  co r r eed  CD4, and c l o s e s  t h e  112 winding of  
co r r eed  CD5 i n  series w i t h  r e s i s t o r  R1 .  Correed CD4 re- 
s t o r e s .  

On t h e  s i x t h  pu l se ,  r e l a y  A r e s t o r e s ,  opens r e l a y s  B and 
PR, and c l o s e s  r e l a y  C.  Relay PR r e s t o r e s ,  opens t h e  l oop  
v i a  l e a d s  +O and -0, c l o s e s  t h e  winding of  r e l a y  CD6, 
c l o s e s  t h e  #1 winding of r e l a y  CD1  in  series w i t h  the #2 
winding of co r r eed  CD5, s h o r t - c i r c u i t s  relay SC, aad 
grounds  t h e  LEV H wipe r s  of  r o t a r y  s w i t c h  SQI, c l o s i n g  
t h e  #1 winding of  relay CL in series w i t h  t h e  #2 winding of 
r e l a y  CL. Correed C D 1  o p e r a t e s .  Relay CL o p e r a t e s  t o  i t s  
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I t  I1 X c o n t a c t s  and l ocks .  Relay CD6 o p e r a t e s  and l o c k s .  Re-  
l a y  A r e - o p e r a t e r ,  c looeo r e l a y s  B and PR, and opens r e l a y  
C .  Relay PR ope ra t ee ,  c l o s e s  t h e  loop v i a  l e a d s  +O and 
-0, opens t h e  #1 winding of co r r eed  CD1 and the #2 winding 
of co r r eed  CD5, and c l o s e s  t h e  #2 winding of  c o r r e e d  CDl. 
Correed CD5 r e s t o r e s .  

I f  a seven th ,  e i g h t h ,  n i n t h ,  o r  t e n t h  p u l s e  i s  sent, t h e  
fo l l owing  o p e r a t i o n  i s  t h e  same a s  t h a t  d e s c r i b e d  f o r  t h e  
second,  t h i r d ,  f o u r t h ,  o r  f i f t h  pu l se ,  r e s p e c t i v e l y .  

A f t e r  t h e  l a s t  p u l s e  of  t h e  d i a l e d  d i g i t ,  r e l a y  C r e s t o r e s .  
A f t e r  t h e  s l ow- to - r e l ea se  i n t e r v a l  provided by d iode  CR 
110 and r e s i s t o r  R57 (FIG 1A o r  10A) o r  d iode  CR125 and 
r e s i s t o r  R70 (FIG 4l.A o r  42A), grounds l e a d  CM t h e r e b y  
grounding t h e  LEV C, D, E, F, o r  G w ipe r s  o f  r o t a r y  s w i t c h  
SQI (depending on t h e  combinat ion of  CD( ) c o r r e e d s  oper -  
ated), grounds l e a d s  TCL, RL ( r e l a y  DR ope ra t ed ) ,  and CD 
(FIG 41A o r  42A), removes ground from l e a d s  PG (opening 
t h e  #2 winding o f  r e l a y  CD6 and/or  any CD co r r eed ,  i f  
opera ted)  and CC (FIG 41A o r  42A), opens r e l a y s  CB, DR 
("G" w i r i ng ) ,  and t h e  #2 winding of  r e l a y  DS ( i f  operated),  
and connec t s  c a p a c i t o r s  C32 and C 3 1  i n  series w i t h  re- 
s i s t o r  R64 a c r o s s  l e a d s  -1 and + 1  (FIG 41A o r  42A). Re lay  
CD6 r e s t o r e s .  Correeds  CD1-CDS r e s t o r e  ( i f  ope ra t ed )  . Re- 
l a y  CB r e s t o r e s ,  t r a n s f e r s  l e a d  TMN from resimtance (re- 
s i s t o r  R19) b a t t e r y  t o  r e s i s t a n c e  (po t en t i ome te r s  R44 and 
R46 i n  series - r e l a y  CL n o t  ope ra t ed )  ground, grounds  
l e ad  DSM, removes t h e  s h o r t  c i r c u i t  from winding A o f  
shun t  f i e l d  r e l a y  SD, and opens magnet SQI. Relay DS re- 
s t o r e s  and connec t s  l e a d  TG t o  t h e  #1 windings  of  r e l a y s  TO, 
TI, T2, T4, and T7. A f t e r  i t s  s low- to - r e l ea se  i n t e r v a l ,  
r e l a y  DR r e s t o r e s .  Magnet SQI r e s t o r e s ,  and r o t a r y  s w i t c h  
SQI r e s t o r e s  i t s  INT s p r i n g s  and s t e p s  i t s  w ipe r s  t o  t h e  
n e x t  bank c o n t a c t s .  

The succeeding d i g i t s  a r e  pu l sed  i n t o  t h e  Regis te r -Sender ,  
and t h e  fo l lowing  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  in 
t h i s  S e c t i o n  excep t  t h a t  t h e  o u t p u l s i n g  loop  v i a  l e a d s  +O 
and -0 i s  n o t  opened when r e l a y  PR r e s t o r e s  ( r e l a y  DS n o t  
o p e r a t e d )  and r e l a y  CL i s  opened ( i f  ope ra t ed )  when r o t a r y  
s w i t c h  SQI s t e p s  t o  t h e  t h i r d  bank c o n t a c t s .  Relay CL re- 
s t o r e s .  
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2.02 Touch C a l l i n g  (Operated: Relays A, B, BA, PR, S, 
BC, . a d  TC, correed AC, and p o e r i b l y  
r e l a y  DS) 

When t h e  c a l l i n g  p a r t y  uses  a Touch C a l l  phone, d i g i t  
i d e n t i f i c a t i o n  i s  accomplished by t h e  use of tones  i n s t e a d  
of d i a l  pu lses .  Each d i g i t  i s  composed of a p a i r  of tone  
f requencies  unique f o r  t h a t  p a r t i c u l a r  d i g i t .  A s  t h e  c a l l -  
i n g  p a r t y  keys the  d i g i t s  of another  p a r t y ' s  number, t h e s e  
tones a r e  t r ansmi t t ed  t o  t h e  Register-Sender v i a  leads -1 
and + 1  (FIG 6A o r  7A) and connected t o  a Touch C a l l i n g  Re-  
c e i v e r  v i a  l eads  -A and +A. The Touch Ca l l ing  Receiver 
conver t s  t h e s e  tones  i n t o  a 2 ou t  of 5 DC code which i s  re- 
turned t o  t h e  Register-Sender codelreed s t o r a g e  and t o  t h e  
Trans la to r .  

When t h e  f i r s t  d i g i t  i s  keyed, t h e  Touch C a l l  Receiver re- 
t u r n s  ground v i a  lead SQA, c l o s i n g  r e l a y  CB, and 2 of leads  
1A-5A corresponding t o  t h e  d i a l e d  d i g i t .  For t h i s  explana- 
t i on ,  assume t h a t  the  d i g i t  3 has been keyed. The Touch 
C a l l  Receiver would then r e t u r n  ground v i a  l e a d s  2A and 3A. 
Ground on l eads  2A and 3A i s  connected t o  t h e  LEV D a n d  E 
wipers  of r o t a r y  switch SQI. Relay CB opera tes ,  t r a n s f e r s  
lead TMN from r e s i s t a n c e  (potent iometers  R44, R46, and R55 
i n  s e r i e s )  ground t o  r e s i s t a n c e  ( r e s i s t o r  R19) b a t t e r y ,  
opens t h e  82 winding of r e l a y  DS ( i f  operated)  and r e l a y  
BC, and c l o s e s  r e l a y s  BB and BC and magnet SQI. Relay DS 
r e s t o r e s  and connects  lead TG t o  t h e  #1 windings of  r e l a y s  
TO, T1, T2, T4, and T7. Relay BG r e s t o r e s ,  opens t h e  #3 
winding of r e l a y  PA ("J" wi r ing ) ,  and removes d i a l  tone 
from the  c a l l i n g  p a r t y ' s  l i n e  (FIG l.A o r  10A). Relay BC 
ope ra t e s .  Magnet SQI ope ra t e s  and ope ra t e s  i t s  IrPT 
spr ings.  Relay BB opera tes ,  locks,  s h o r t - c i r c u i t s  poten- 
t iometer  R55, grounds t h e  LEV A wipers  of r o t a r y  swi tch  
SQO, connects  lead RL t o  t h e  //2 winding o f  r e l a y  RL, and 
c l o s e s  r e l a y  DT (FIG 41A o r  42A). Relay DT o p e r a t e s  and 
removes d i a l  tone from t h e  c a l l i n g  p a r t y ' s  l i n e .  

A t  t h e  end of t h e  d i g i t ,  t h e  Touch C a l l  Receiver removes 
ground from lead  SQA, opening r e l a y  CB, and removes ground 
from the  1A-5A l eads  corresponding t o  t h e  keyed d i g i t .  
Relay CB r e s t o r e s ,  t r a n s f e r s  lead  TMN from r e s i s t a n c e  ( r e -  
s is  t o r  R19) b a t t e r y  t o  r e s i s t a n c e  (poten t iometers  R44 and 
R46 i n  s e r i e s )  ground, and opens magnet SQI. Magnet SQI 
r e s t o r e s ,  and r o t a r y  swi tch  SQI s t e p s  i t s  wipers  t o  t h e  
n e x t  bank c o n t a c t s .  

IWUE 

10 
DRAWING NO. 

~ d 5 0 2 1 5 - A  



h 
r( 

t 
W 
I 
V) 
7 

7 
In 
r( 
N 
o 
rn 
a0 

6l - 

SC-4 SC-5 

E m  OF - END OF - 
PULSE PULSE A 

PR 

4TH PULSE -- 
- 

Ern  OF - PULSE 

)( CD4 CD2 

Ern OF 
PULSE 

___t 

--CD2 

7TH WLSE - 
--A 
-PR 

--CDS 

--A 
--PR 

A 

5TH PULSE - 
END OF * 
PULSE 

6TH PULSE - 
I 

PR 61 

1: 

--CD3 

8TH PULSE - 
--A 
--PR 

>( CD5 
END OF 
PULSE - 

C D ~  

ISSUE 

-CD1 

--A 
-- PR 

)( CD3 

1ST 
DIGIT ONLY 

TO 

DRAWING NO 

:(A 

I(  PR R 

I 

--CD4 - 
~ T H  PULSE 

--A 
-- PR 

END OF 
PULSE - >( CD1 

1 o 

CD2 

- -A -- PR 

>(  CD4 

E-850215-A 

SC-5 

FMZU (l l /M) 



- 
Q) 
rl When the next d i g i t  i s  keyed, the Touch Call Receiver 
b grounds lead SQA, closing re lay  CB, and 2 out of leads 

I LA-5A. Relay CB operates, t ransfers  lead TMN from r e s i s -  
tance (potentiometers R44 and R46 i n  ser ies )  ground to  
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resistance ( res i s tor  R19) battery,  and closes magnet SQI. 
Magnet SQI operates, and operates i t s  INT springs. A t  the 
end of the d ig i t ,  the Touch Call Receiver removes ground 
from lead SQA, opening relay CB, and removes ground from 
the 1A-5A leads corresponding to  the keyed d i g i t .  Relay 
CB restores,  t ransfers  lead TMN from resis tance ( r e s i s to r  
RI9) bat tery t o  res is tance (potentiometers R44 and R46 i n  
se r i e s )  ground, and opens magnet SQI. Magnet SQI restores, 
and rotary switch SQI steps i t s  wipers t o  the next bank 
contacts. 

The regis ter ing of the remaining d i g i t s  i s  similar  t o  tha t  
described i n  the preceding paragraph. 

When a Touch Call phone i s  used, the operation of the %gist= 
Sender for special  codes from the Translator i s  similar  t o  
tha t  described i n  Sections 3.00, 4.00, 5.00, 6.00, and 
7.00 except tha t  relays S and TC are also operated. Relay 
TC i s  opened when relay B res tores  and removes ground from 
lead TCL. Relay TC res tores ,  connects the #1 winding of 
re lay TC t o  lead TCA, opens re lay S, disconnects leads 
TS1 and TS2 from leads -1 and +1, respectively, and trans- 
f e r s  lead TB from lead TCM t o  lead DPM. Relay S res tores  
and disconnects leads -A and +A from leads -1 and +1, 
respectively. 

3.00 Translation 

3.01 "0" Code - Operator Recall [Operated: Relays A, B, 
BA, PR, BB, and CL ("x" 
contacts only), correed 
AC and possibly BC, and 
DT I 

3.01.1 No Translation Required 

"0" code c a l l s  are arranged for a 5 second timing in te rva l  
t o  dist inguish from "0-plus" codes. After the "time out", 
a routing (see NOTE 57, H-850215-A) may be sent i n  accor- 
dance with the strapping i n  the Register-Sender. The pro-  

I 1  11 v is ion for t ranslat ion of 0 code c a l l s  within the Regis- 
ter-Sender i s  for maximum protection against service 
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f a i l u r e  on c a l l s  t o  t h e  Operator. 

3 .01.1 .1  "L" Wiring Used 

I 1  11  Upon complet ion of key ing  o r  d i a l i n g  t h e  d i g i t  0 a s  d e s -  
c r i b e d  i n  S e c t i o n  2.00, r e s i s t a n c e  (po t en t i ome te r  R46) 
ground i s  connected t o  l e a d  TMN. When c a p a c i t o r  C27 (FIG 
14A) i s  charged s u f f i c i e n t l y  by r e s i s t a n c e  (po t en t i ome te r  
R46 and r e s i s t o r  R 5 1  i n  series) ground v i a  l e a d  TMN, s i l i -  
con c o n t r o l l e d  r e c t i f i e r  42 i s  t r i g g e r e d .  S i l i c o n  c o n t r o l -  
l e d  r e c t i f i e r  42 t u r n s  on and c l o s e s  t h e  # 1  winding o f  re- 
l a y  TM1. Relay TM1 o p e r a t e s  t o  i t s  "X" c o n t a c t s ,  l o c k s  v i a  
i t s  #2 winding, o p e r a t e s  f u l l y ,  grounds t h e  LEV B w i p e r s  o f  
r o t a r y  sw i t ch  SQI, c l o s i n g  t h e  //1 and //2 windings  o f  r e l a y  
RL i n  series w i t h  r e s i s t a n c e  ( r e s i s t o r  R52) b a t t e r y ,  and 
c l o s e s  t h e  #2 winding of  r e l a y  RS. Relay RS o p e r a t e s ,  
s h o r t - c i r c u i t s  t h e  /I2 winding o f  r e l a y  CL, c l o s e s  r e l a y  RR, 
and grounds TERMS 33 & 35 o f  CARD CONNECTORS 1-7.  Relay 

11 1 1  RL o p e r a t e s  t o  i t s  X c o n t a c t s ,  o p e r a t e s  f u l l y ,  locks ,  
removes ground from l e a d  H t he r eby  r e l e a s i n g  t h e  a c c e s s  
c i r c u i t ,  d i s connec t s  l e a d  TG from t h e  81 windings  o f  r e l a y s  
TO, T1, T2, T4, and T7, t r a n s f e r s  l e a d  SPY ("CJ" w i r i n g )  
and lamp SUPY from ground t o  l e a d  60 IPM, and grounds  l e a d s  
GA, PC, and ALM(1). Relay CL o p e r a t e s  f u l l y ,  locks ,  opens 
t h e  /I2 winding of  r e l a y  TM1, t u r n s  o f f  s i l i c o n  c o n t r o l l e d  
r e c t i f i e r  42, grounds l e a d  CLG (FIG 2B, 8B,  43A, 44A, 46A, 
o r  47A), grounds bank c o n t a c t  #12 of  r o t a r y  s w i t c h  SQO 
(LEV C), connec t s  bank c o n t a c t  813 o f  r o t a r y  sw i t ch  SQO 
(LEV A) t o  l e a d s  CL1-CL6, and c l o s e s  magnet SQO by ground 
v i a  t h e  LEV C w ipe r s  and INT s p r i n g s  of  r o t a r y  s w i t c h  SQO. 
A f t e r  i t s  s low- to-opera te  i n t e r v a l ,  r e l a y  RR o p e r a t e s  and 
removes ground from TERMS 33 & 35 o f  CARD CONNECTORS 1-7. 
Relay TM1 r e s t o r e s  and removes ground from t h e  U V  B w i p e r s  
of r o t a r y  sw i t ch  SQI. Magnet SQO o p e r a t e s ,  and r o t a r y  
sw i t ch  SQO s t e p s  s e l f - i n t e r r u p t e d l y  t o  bank c o n t a c t  4/13. 

When t h e  acces s  c i r c u i t  r e s t o r e s  t h e  loop  t o  t h e  //1 and //2 
windings of  r e l a y  A v i a  l e a d s  -1 and +1  and t h e  loop  v i a  
l e a d s  +O and -0 a r e  opened. Relay A r e s t o r e s ,  opens r e l a y s  
B and PR, and c l o s e s  r e l a y  C .  Relay PR r e s t o r e s .  Re lay  C 
o p e r a t e s ,  grounds l e a d s  CB, SQ, PG, and CC (FIG 41A o r  
42A), removes ground from l e a d s  CD (FIG 41A o r  42A), CM, 
and TCL, t r a n s f e r s  l e a d  DSL from l e a d  DSM t o  ground, d i s -  
connec t s  c a p a c i t o r s  C32 and C31 i n  series w i t h  r e s i s t o r  R64 
from a c r o s s  l e a d s  + 1  p d  -1 (FIG 41A o r  42A), and c l o s e s  
r e l a y  CB. Relay CB o p e r a t e s ,  t r a n s f e r s  l e a d  TIN from re-  
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el 
c=4 s i s t a n c e  (po ten t iomete r  lR46) ground t o  r e s i s t a n c e  (resis- 

t t o r  R19) b a t t e r y ,  and c l o s e s  magnet SQI. Magnet SQI 

I o p e r a t e s  and o p e r a t e s  i t s  INT s p r i n g s .  A f t e r  i t s  slow- 
t o - r e l e a s e  i n t e r v a l ,  r e l a y  B r e s t o r e s ,  removes ground from 
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l e a d s  BB, CB, PG, RS, TONE ST, and (FIG 4lA o r  42A used)  
CC and BM, removes resistance ( r e s i s t o r  R71) ground from 
l ead  LK (FIG 41A o r  42A), grounds l e a d  RL, and opens r e l a y s  
BB, CB, C, and BC (FIG 6A o r  7A), and t h e  /I2 winding of  
r e l a y  BA. Relay BA r e s t o r e s ,  grounds l e a d  BAG, removes 
ground from t h e  LEV A w ipe r s  of  r o t a r y  s w i t c h  SQI, opens 
winding A o f  shun t  f i e l d  r e l a y  SD, removes ground from 
lead  ML ("S" w i r i ng )  and opens magnet SQI and c o r r e e d  AC. 
Relay BB r e s t o r e s ,  t r a n s f e r s  l e a d  T from ground t o  lead 
DT, and opens r e l a y  DT (FIG 4 1 A  o r  42A) and t h e  #1 winding 
of  r e l a y  CL. Relay CB r e s t o r e s  and t r a n s f e r s  l e a d  TMN 
from r e s i s t a n c e  ( r e s i s t o r  R19) b a t t e r y  t o  r e s i s t a n c e  
(po ten t iomete r  R46 and R55 i n  s e r i e s )  ground.  Relay BC 
r e s t o r e s .  Correed AC r e s t o r e s .  Relay CL r e s t o r e s ,  re- 
moves ground from l e a d  CLX; (FIG 2B, 8B,  43A, 44A, 46A, o r  
47A), and d i s c o n n e c t s  l e a d s  CL1-CL6 from bank c o n t a c t  813  
of  r o t a r y  sw i t ch  SQO LEV A .  Relay DT r e s t o r e s .  A f t e r  t h e  
s l ow- to - r e l ea se  i n t e r v a l  provided by  r e s i s t o r  R57 and 
diode C R l l O  (FIG l A  o r  10A) o r  by r e s i s t o r  R70 a n d  d iode  CR 
125 (FIG 41A o r  42A), r e l a y  C r e s t o r e s  and t r a n s f e r s  l e a d  
DSL from ground t o  l e a d  DSM. Magnet SQI r e s t o r e s ,  and 
r o t a r y  s w i t c h  SQI s t e p s  s e l f  w i n t e r r u p t e d l y  t o  i t s  "home" 
p o s i t i o n  where i t s  ON s p r i n g s  ope ra t e ,  open t h e  "homing" 
c i r c u i t ,  and c l o s e  magnet SQO v i a  i t s  INT s p r i n g s .  Mag- 
n e t  SQO ope ra t e s ,  and r o t a r y  s w i t c h  SQO s t e p s  s e l f - i n t e r -  
r u p t e d l y  t o  i t s  "home" p o s i t i o n  where i t s  ON s p r i n g  oper -  
a t e ,  open i t s  "homing" c i r c u i t ,  and s h o r t - c i r c u i t  t h e  K1 
and #\2 windings o f  r e l a y  RL. Relay RL r e s t o r e s ,  d i s con -  
n e c t s  l e a d  60 IPM from l e a d  SPY ("CJ" w i r i n g )  and lamp 
SUP?, t r a n s f e r s  l e ad  G from ground t o  r e s i s t a n c e  ( r e s i s -  
t o r  R7) b a t t e r y ,  t r a n s f e r s  l e a d  TMC from r e s i s t a n c e  ( r e s i s -  
t o r  R13) ground t o  r e s i s t a n c e  ( r e s i s t o r s  R7 and R13 i n  
s e r i e s )  b a t t e r y ,  grounds l e a d  ATB, opens t h e  #2 winding of  
r e l a y  RS, and removes ground from l e a d s  MR ("S" w i r i n g ) ,  
PC, AL,M(l), and GA. Relay RS r e s t o r e s  and opens r e l a y  RR. 
Relay RR r e s t o r e s .  The c i r c u i t  is  now a t  normal.  

3.01.1.2 "P" Wiring Used 

The fo l lowing  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  i n  
S e c t i o n  3.01.1.1 excep t  t h a t  r e l a y  RL i s  n o t  c lo sed ,  and, 
when r o t a r y  s w i t c h  SQO s t e p s  t o  bank c o n t a c t  #13, termi- 
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3 n a l s  CL1-CL6 (FIG 2A, 2B, 8 B ,  16A, o r  i7A) o r  t e r m i n a l s  

t CL1-CL10 (FIG 43A, 44A, 46A, o r  47A) a r e  grounded. The I 

I "CL" t e r m i n a l s  a r e  s t r apped  t o  t h e  CARD CONNECTOR termi- 
n a l s  a s  r e q u i r e d  by t h e  r o u t i n g  d i g i t s  ( s e e  NOTE 57, 
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H-850215-A). Grounding t h e  "CL" t e r m i n a l s  c l o s e s  t h e  
code l r eeds  cor responding  t o  t h e  r o u t i n g  d i g i t s .  When t h e  
code l r eeds  cor responding  t o  t h e  f i r s t  r o u t i n g  d i g i t  oper -  
a t e ,  2 ou t  of  5  "T" r e l a y s  a r e  c l o s e d .  Assume t h a t  t h e  
d i g i t  3 i s  t h e  f i r s t  r o u t i n g  d i g i t .  Then r e l a y s  T I  and 
T2 a r e  c l o s e d .  Relays  T I  and T2 ope ra t e ,  and t h e  fo l low-  
i n g  o p e r a t i o n  i s  t h e  same a s  t h a t  de sc r ibed  in  S e c t i o n s  
4 .01 and 4.02. 

3.01.2 T r a n s l a t i o n  Required 

When t h e  Regis ter -Sender  i s  n o t  wired t o  r e p e a t  t h e  f i r s t  
d i a l e d  d i g i t  t o  t h e  succeeding S e l e c t o r  t o  p rov ide  a  
delayed r o u t i n g ,  i t  i s  n e c e s s a r y  f o r  t h e  T r a n s l a t o r  t o  
p rov ide  a  t r a n s l a t i o n  t o  r o u t e  t h e  c a l l  t o  an  Opera to r .  

Once t h e  d i g i t  "0" has  been r e g i s t e r e d ,  t h e  T r a n s l a t o r  
sends  a  r o u t i n g  code v i a  t h e  r o u t e  commons t h e r e b y  c l o s -  
i n g  2 o u t  o f  5 of t h e  "T" r e l a y s  viat ' t imed b a t t e r j ' o n  t h e  
cor responding  l e v e l s  o f  r o t a r y  s w i t c h  SQO. For example: 

1 f 
i f  t h e  r o u t i n g  d i g i t  i s  3, timed b a t t e r y U i s  c o ~ e c t e d  t o  
LEVS E and F o f  r o t a r y  s w i t c h  SQO, c l o s i n g  t h e  #1 windings  
of  r e l a y s  T1 and T2. Relays  T1 and T2 ope ra t e ,  and t h e  
fo l lowing  o p e r a t i o n  i s  t h e  same a s  t h a t  d e s c r i b e d  i n  Sec- 
t i o n s  4 .01  and 4.02. I f  more t han  one r o u t i n g  d i g i t  i s  
r e q u i r e d ,  t h e  T r a n s l a t o r  sends  t h e  a p p r o p r i a t e  code v i a  
t h e  r o u t e  commons, and t h e  fo l l owing  o p e r a t i o n  i s  t h e  same 
a s  t h a t  p r e v i o u s l y  de sc r ibed  i n  t h i s  S e c t i o n .  

When a l l  of t h e  r o u t i n g  d i g i t s  have been s e n t ,  t h e  Trans-  
l a t o r  r e l e a s e s  t h e  Regis ter -Sender  a s  de sc r ibed  i n  S e c t i o n  
3.03. 

3.02 Repeat  Next D i g i t  t o  S e l e c t o r  (Operated: Relays  A, 
B, BA, BB, and PR, 
co r r eed  AC, and pos- 
s i b l y  r e l a y s  BC and 
DT . 

When t h e  Regis te r -Sender  i s  r e q u i r e d  t o  r e p e a t  t h e  n e x t  
d - lg i t  t o  t h e  S e l e c t o r ,  "timed b a t t e r y "  i s  r e t u r n e d  v i a  t h e  
r o u t e  commons t o  LEVS D, E, and G of  r o t a r y  s w i t c h  SQO, 
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\O 
N c los ing  the  81 windings of r e l a y s  TO, T1, and T4. Relays 

E 
TO, TI, and T4 operate t o  their  "X" contacts, lock via 
t h e i r  # 2  windings, ope ra te  f u l l y ,  c l o s e  r e l a y  SQ and t h e  

8 1 2  winding of r e l a y  DS, and open the  # 1  windings of r e l a y s  
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cv 
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rA 
QO 

15 

TO, TI ,  and T4. Relay DS opera tes  t o  i t s  "X" c o n t a c t s ,  
opera tes  f u l l y ,  locks ,  and disconnects  lead  W from the  # 1  
windings of r e l a y s  TO, TI ,  T2, T4, and T7. A f t e r  i t s  
slow-to-operate i n t e r v a l ,  r e l a y  SQ opera tes ,  c l o s e s  r e l a y  
BO (FIG 10A or  42A), magnet SQO, and r e l a y  PM, and tu rns  
on the pulse  genera tor .  Magnet SQO opera tes  and opera tes  
i t s  I#T spr ings .  Relay PM opera tes ,  c loses  the  #l winding 
of r e l a y  TF, and grounds terminal  4 (CARD CONNECTOR 15 - 
FIG 43A, 44A, 46A, o r  47A). Relay BO opera tes  and d i s -  
connects l eads  -1 and +1 from leads  -0 and +O v i a  capa- - c i t o r s  N and P, r e s p e c t i v e l y .  Relay TF opera tes ,  grounds 
terminal  PP, and c l o s e s  the  # 1  winding of r e l a y  P. 
Relay P opera tes  t o  i t s  "X" con tac t s ,  ope ra tes  f u l l y ,  
and s h o r t - c i r c u i t s  winding A of r e l a y  SD and the  # 1  
winding of r e l a y  PS. The pulse  genera tor  opens r e l a y  PM. 
Relay PM r e s t o r e s ,  opens the  81 winding of r e l a y  TF, 
and c loses  the # 2  winding of correed CS1 i n  series 
wi th  r e s i s t o r  R3 o r  connects r e s i s t a n c e  ( r e s i s t o r  R3) 
ground t o  terminal  3 (CARD CONNECTOR 15 - FIG 43A, 44A, 
46A, o r  47A). Relay TF r e s t o r e s ,  tu rns  o f f  the  pu l se  gen- 
e r a t o r ,  removes ground from terminal  PP, and c l o s e s  the  
# l  winding of r e l a y  PS i n  s e r i e s  w i t h  the  #l winding of 
r e l a y  P. Correed CS1 opera tes .  Relay PS opera tes  t o  i t s  
II X $1 con tac t s  , opera tes  f u l l y ,  and opens the  # 2 winding of 
correed CS1 and t h e  8 2  windings of r e l a y  TO, T1, and T4. 
Correed CS1 r e s t o r e s .  Relay8 TO, TI ,  and T4 r e s t o r e  and open 
r e l a y  SQ. Relay SQ r e s t o r e s ,  c l o s e s  the  $2  winding of  r e -  
l a y  TF, and opens r e l a y  BO (FIG 10A o r  42A), and magnet 
SQO. Relay BO r e s t o r e s  and connects l eads  -1 and +1 t o  
leads  -0 and +O v i a  c a p a c i t o r s  N and P, r e s p e c t i v e l y .  
Magnet SQO r e s t o r e s ,  and r o t a r y  switch SQO s t e p s  i t s  
wipers  t o  the  next  bank con tac t s .  Relay TF opera tes ,  c l o s e s  
r e l a y  PM, and the  82 winding of r e l a y  PS, c l o s e s  the  # 2  
winding of r e l a y  P i n  magnetic oppos i t ion  t o  i t s  81 winding, 
and tu rns  on the  pulse  genera tor .  Relay PM opera tes  
and c l o s e s  the  # 1  winding of r e l a y  TF, and connects 
ground t o  terminal  4 (CARD COHNECTOR 15 - FIG 43A, 44A, 
46A, o r  47A). Relay P r e s t o r e s  and opens the  #l and #2 
windings of r e l a y  P and the  # 1  windings of r e l a y s  PS and 
TF. The pulse  genera tor  opens r e l a y  PM. Relay PM r e s t o r e s ,  
opens the  81 winding of r e l a y  TF, c l o s e s  t h e  #2 winding of 
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correed CS1, and removes ground from terminal  4 (CARD 
CONNECTOR 15 - FIG 43A, 44A, 46A, o r  47A). Correed 
CS1 opera te r .  Relay TF rer torem, tu rns  o f f  the  pulse  
genera tor ,  and opens the  #2 winding of r e l a y  PS. Relay 
PS r e s t o r e s  and opens the  # 2  winding of correed CS1 o r  
removes r e r i s t a n c e  ( r e s i s t o r  R3) ground from terminal  3 
(CARD CONNECTOR 15 - FIG 4 3 A ,  44A, 46A, o r  47A) . 
Correed CS1 r e s t o r e s  . 
When the  c a l l i n g  pa r ty  d i a l s  or  keys the  n e x t  d i g i t ,  t h e  
following opera t ion  i s  s i m i l a r  t o  t h a t  descr ibed i n  Sec- 
t i o n  2.01 o r  2.02 ( r e l a y  DS operated) except  t h a t  upon 
completion of the  repeated d i g i t  t h e  Register-Sender i s  
prepared t o  r ece ive  a s p e c i a l  3 out  of 5 code from t h e  
Trans la tor  when lead TG i s  connected t o  the  ill w i n d i n s o f  
r e l a y s  TO, TI, T2, T4, and T7. 

3.03 Release Regis ter-Sender I n t e r d i g i t a l l y  (Operated : 
Relays A, B, BA, BB, and PR, correed AC, and pos- 
s i b l y  r e l a y s  BC, and DT) 

When the  Register-Sender i s  t o  be r e l eased  i n t e r d i g i t a l l y ,  
"timed ba t t e ry"  i s  re turned v i a  the  r o u t e  comons t o  LEVS 
D, E,  and F of r o t a r y  switch SQO, c l o s i n g  the  #/1 windings 
of r e l a y s  TO, T I ,  and T2. Relays TO, TI, and T2 opera te  
t o  t h e i r  "X" contac ts ,  lock via t h e i r  8 2  windings, oper- 
a t e  f u l l y ,  open t h e i r  /I1 windings, c l o s e  r e l a y  SQ, and 
c lose  the  #1 and #2 windings of r e l a y  RL i n  s e r i e s  wi th  
r e s i s t o r  R52. Relay RL opera tes  t o  i t s  "X" contac ts ,  
opera tes  f u l l y ,  locks,  t r a n s f e r s  lead SPY ("cJ" wir ing)  
and lamp SUET from ground t o  lead 60 IPM, disconnects  lead  
TG from the  411 windings of r e l a y s  TO-T7, grounds l eads  Gk,, 
PC, and ALM(l), c l o s e s  the  #2 winding of r e l a y  RS, and 
removes ground from lead H thereby r e l e a s i n g  t h e  access  
c i r c u i t .  Af ter  i t s  slow-to-operate i n t e r v a l ,  r e l a y  SQ 
operates ,  c l o s e s  magnet SQO, r e l a y  BO (FIG 10A o r  42A), 
and r e l a y  PM, aad tu rns  on the  pulse  genera tor .  Relay RS 
opera tes ,  c l o s e s  r e l a y  RR, s h o r t - c i r c u i t s  the  # 2  winding 
of r e l a y  CL, and grounds TERMS 33 & 35 of CARD CONNECTORS 
1-7. Magnet SQO opera tes  and operate8 i t s  IUT sp r ings .  
Relay PM opera tes  and c l o s e s  the #1 winding of r e l a y  'IT. 
Relay BO Operates and disconnects  leade -1 and +1 from 
leads  -0 and +O v i a  capac i to r s  N and P, r e s p e c t i v e l y .  
Relay TF opera tes  and c l o s e s  the  81 winding of r e l a y  P. 

A£ t e r  i t s  rlow- to-operate  i n t e r v a l ,  r e l a y  RR opera tes  aad 
removes ground from TERMS 33 & 35 of CARD CONNECTORS 1 - 7 .  
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I f  FIG 15A i s  used,  grounding lead  ALM(1) s h o r t - c i r c u i t s  
t h e  /I1 winding of  normally opera ted  r e l a y  AL. Relay AL r e s t o r e s ,  
grounds l e a d  AP, and grounds l e a d  AS ("GX" wi r ing )  o r  connec ts  
r e s i s t a n c e  (lamp ALPI) b a t t e r y  t o  l ead  AS ("HH ' w i r i n g ) .  

When t h e  a c c e s s  c i r c u i t  r e s t o r e s ,  t h e  loop t o  t h e  K 1  and /I2 
windings  of  r e l a y  A v i a  l e a d s  -1 and +1 and t h e  loop  v i a  l e a d s  +O 
and - 0 a r e  opened. Relay A r e s t o r e s ,  and t h e  fo l lowing  o p e r a t i o n  
i s  similar t o  t h a t  desc r ibed  i n  Sec t ion  3 .01 .1 .1  except  t h a t  
when r e l a y  BA r e s t o r e s ,  r e l a y s  SQ, PM, t h e  /I2 windings o f  r e l a y s  
TO, T I ,  and T2, t h e  /I1 windings of  r e l a y s  P and TF, and co r r eed  
AC a r e  a l s o  opened, and t h e  p u l s e  gene ra to r  i s  tu rned  o f f .  Relays  
TO, T1, T2, P,  TF, and PM r e s t o r e .  Correed AC r e s t o r e s .  
Relay SQ r e s t o r e s  and opens r e l a y  BO (FIG 10A o r  42A). 
Relay BO r e s t o r e s  and connects  l e a d s  -1 and +1 t o  l e a d s  
-0 and M v i a  c a p a c i t o r s  N and P, r e s p e c t i v e l y .  

When FIG 15A i s  used,  t h e  s h o r t  c i r c u i t  i s  removed from t h e  
/I1 winding of  r e l a y  AL when ground i s  removed from l e a d  
ALN(1) c l o s i n g  t h e  !I1 winding of  r e l a y  AL i n  series wi th  
i t s  $12 winding.  Relay AL o p e r a t e s ,  removes ground from l e a d  AP, 
and removes ground from l e a d  AS ("Gx" w i r i n g )  o r  removes r e s i s -  
t a n c e  (lamp ALM) b a t t e r y  from l ead  AS ("HH" w i r i n g ) .  

3 .03 .1  "CT" Wiring Provided 

When r e l a y  RL o p e r a t e s  i t  c l o s e s  r e l a y  RLA. Relay RLA o p e r a t e s ,  
opens r e l a y  DR and d i sconnec t s  l e a d  SA from SB. Relay DR r e s t o r e s ,  
removes ground from l e a d  CF and grounds t e rmina l  DPPC o r  TCPC . 
Whenre l ayBres to re s i topens re l ay  BAX. Relay BAXrestores,  
removes ground from term TST and opens t h e  outgoing loop .  Fu r the r  
o p e r a t i o n  i s  similar t o  t h a t  desc r ibed  i n  Sec t ion  3.03.  

3.04 Absorb D i  i t  [Operated:  Relays A ,  PR, B,  BA, and BB 
-and p o s s i b l y  r e l a y s  BC (FIG 6A o r  7A) and 
DT (FIG 4 d  o r  4 2 ~ ) ]  

When t h e  Reg i s t e rSende r  i s  r equ i r ed  t o  r e l e a s e  t h e  succeeding 
swi tch  t r a i n  and absorb  t h e  d i g i t ,  "timed ba t t e ry1 '  i s  r e t u r n e d  
v i a  t h e  r o u t e  commons t o  LEVS D ,  F,  and G of r o t a r y  switch SQO, 
c l o s i n g  t h e  #1 windings of  r e l a y s  TO, T2, and T4. Relays TO, 
T2, and T4 o p e r a t e  t o  t h e i r  #2 windings ,  o p e r a t e  f u l l  , open r t h e i r  /I1 windings ,  c l o s e  r e l a y  SQ and t h e  #2 winding o r e l a y  AB,  
and open co r r eed  AC.  Correed AC r e s t o r e s  and opens t h e  loop  
v i a  l e a d s  +O and -0 t o r e l e a s e  t h e  succeeding equipment. Relay 
A B o p e r a t e s t o  i t s  l 'XX"contactsandoperates f u l l y .  A f t e r  i t s  
s low-to-operate  i n t e r v a l ,  r e l a y  BO (FIG 10A o r  42A), magnet 
SQO, and r e l a y  PM, and t u r n s  on t h e  pu l se  g e n e r a t o r .  Magnet 
SQO o p e r a t e s  and o p e r a t e s  i t s  INT s p r i n g s .  Relay PM 
o p e r a t e s ,  c l o s e s  t h e  111 winding of  r e l a y  TF, and grounds 
t e r m i n a l  4 (CARD CONNECTOR 15  - FIG 43A, 44A, 46A, o r  47A). 
Relay BO o p e r a t e s  and d i sconnec t s  l e a d s  -1 and +1 from l e a d s  
-0 and M v i a  c a p a c i t o r s  N and P, r e s p e c t i v e l y .  Relay TF 
o p e r a t e s ,  grounds t e r m i n a l  PP, and c l o s e s  t h e  j11 winding of 



r e l a y  P. Relay P o p e r a t e s  t o  i t s  "x" c o n t a c t s ,  o p e r a t e s  
f u l l y ,  and s h o r t - c i r c u i t s  winding A of shun t  f i e l d  relay 
S D  and the  111 winding of r e l a y  PS. The p u l s e  g e n e r a t o r  
opens r e l a y  PM. Relay PM r e s t o r e s ,  opens t he  # l  winding 
of r e l a y  TI?, and c l o s e s  t he  #2 winding of co r r eed  CS1 i n  
s e r i e s  w i t h  r e s i s t o r  R3 o r  connects  r e s i s t a n c e  ( r e s i s t o r  
R3) ground t o  t e rmina l  3 (CARD CONNECTOR 15 - FIG 43A, 44A, 
46A, o r  47A). Correed CS1 o p e r a t e s .  Relay TF r e s t o r e s ,  
t u r n s  o f f  t h e  p u l s e  g e n e r a t o r ,  removes ground from t e rmina l  
PP, and c l o s e s  t h e  %1 winding of r e l a y  PS i n  series w i t h  
t h e  #1 winding of  r e l a y  P. Relay PS o p e r a t e s  t o  i t s  "X" 
c o n t a c t s ,  connects  l e a d  TG t o  t h e  #2  winding of r e l a y  L, 
o p e r a t e s  f u l l y ,  c l o s e s  t h e  #l winding of  r e l a y  AB, opens 
t he  #2 winding of co r r eed  CS1 and t h e  #2  windings of 
r e l a y s  TO, T2, and T4, and d i sconnec t s  l e a d  TG from t h e  
# 1  windings of r e l a y s  TO, T I ,  T2, T4, and T7. Correed 
CS1 r e s t o r e s .  Relays  TO, T2, and T4 r e s t o r e ,  open r e l a y  
SQ and the  # 2  winding of r e l a y  AB, and c l o s e  co r r eed  AC. 
Correed AC o p e r a t e s .  Relay SQ r e s t o r e s  , d i sconnec t s  l e a d  
TG from t h e  !I2 winding of r e l a y  L, c l o s e s  t he  # 2  winding 
of r e l a y  TF, and opens r e l a y  BO (FIG 10A o r  42A) and 
magnet SQO. Relay BO r e s t o r e s  and connec t s  l e a d s  -1 and +1 
t o  l e a d s  -0 and +O v i a  c a p a c i t o r s  N and P, r e s p e c t i v e l y .  
Magnet SQO r e s t o r e s ,  and r o t a r y  swi t ch  SQO s t e p s  i t s  wipers  
t o  t he  nex t  bank c o n t a c t s  and opens i t s  INT s p r i n g s .  Relay 
TI? o p e r a t e s ,  t u r n s  on the  p u l s e  g e n e r a t o r ,  c l o s e s  r e l a y  PM 
and t h e  8 2  winding of r e l a y  PS, and c l o s e s  t h e  #2 winding 
of r e l a y  P i n  magnetic oppos i t i on  t o  i t s  # l  winding.  Relay 
PM o p e r a t e s ,  and the  fo l lowing  o p e r a t i o n  i s  similar t o  
t h a t  desc r ibed  i n  S e c t i o n  4.02 excep t  t h a t ,  when r e l a y  PS 
r e s t o r e s ,  t he  #1 winding of r e l a y  AB i s  opened. Relay AB 
r e s t o r e s  and c l o s e s  t h e  ou tpu l s ing  loop v i a  l e a d s  -0 and 
+O. The Regis ter-Sender  i s  now prepared t o  r e c e i v e  r o u t i n g  
i n £  ormation from the  T r a n s l a t o r .  

3 .04 .1  Acce le ra ted  Absorb Cycle 

When i t  i s  d e s i r a b l e  t o  absorb  s p e c i f i c  d i g i t s ,  t h e  d iode  
a s s o c i a t e d  wi th  t h e  d i g i t  t o  be absorbed i s  i n s e r t e d  i n  
t he  count ing  cha in  c i r c u i t  (H-850616-B) . 
For t he  purpose of  t h i s  exp lana t ion  i t  w i l l  be assumed t h a t  
t he  d i g i t  2 w i l l  be absorbed.  

On s e i z u r e  (Sec t ion  1 .00 )  r o t a r y  switch SQI s t e p s  t o  t h e  
f i r s t  r o t a r y  p o s i t i o n  grounding r e s i s t o r  R 5 3  v i a  l e a d  AB4 
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thereby removing r e s i s t a n c e  b a t t e r y  b i a s  from the  timer 
preparing it fo r  operat ion.  F i r s t  pulse operat ion i s  
described i n  Sect ion 2.01. 

On the  second pulse  r e l a y  A r e s t o r e s ,  opens r e l a y s  B and 
PR, and c loses  r e l a y  C .  Relay PR r e s t o r e s ,  c l o s e s  count ing 
chain  correed C2, grounds t h e  t imer c i r c u i t  (FIG 57A) v i a  
diode C R l l  ( p a r t  of C i r c u i t  H-850616-B), and opens the  
outgoing loop ac ross  leads  +O and -0 ( r e l a y  DS opera ted)  
correed C2 opera tes .  

Upon completion of the  second pulse ,  r e l a y  A re -opera tes ,  
opens r e l a y  C ,  c loses  r e l a y s  B and PR, removes r e s i s t a n c e  
( r e l a y  ABS & r e s i s t o r  R55) ground from the  t imer (FIG 57A) 
v ia  diode CR216 t o  s t a r t  the  timing i n t e r v a l  by r e s i s t a n c e  
( r e l a y  ABS c o i l  and r e s i s t o r  R54 i n  s e r i e s  with r e s i s t o r  
R55) connected b a t t e r y .  Relay PR opera tes ,  opens count ing 
chain  correed C 1 ,  and c l o s e s  the  outgoing loop a c r o s s  l e a d s  
MI and -0 v ia  r e s i s t o r  R19. Correed C 1  r e s t o r e s .  

Af ter  a (FIG 57A) timing i n t e r v a l  of approximately 70ms 
t h e  t imer grounds i t s  output  l e a d ,  c los ing  r e l a y  ABS. Relay 
ABS opera tes ,  locks v i a  diodes CR213 and CR214 and l ead  
ABH t o  ground, opens the  opera te  path from t h e  timer, and 
opens t h e  outgoing loop ac ross  lead  +O and -0. 

During t h e  Absorb cyc le  ( see  Sect ion  3.04) when r e l a y s  AB 
and PS opera te  ground i s  forwarded v ia  diode CR216 shunt ing 
r e l a y  ABS . Relay ABS r e s t o r e s .  

A t  t he  end of the  i n t e r d i g i t a l  pause r o t a r y  switch SQI 
s t e p s  i t s  wipers t o  the  2nd r o t a r y  p o s i t i o n  removing 
ground from t h e  t imer b ias ing  network (Res is tor  R53 and 
C ~ 2 1 2 ) .  The t imer ,  now r e s i s t a n c e  (R53 and CR212) ba t -  
t e r y  b iased ,  cannot opera te  again  u n t i l  t h i s  b i a s  i s  
removed. 

3.05 Hold Sendin [Operated: Relays A ,  B ,  BA, BB, PR, 
&and poss ib ly  r e l a y s  BC (FIG 6A o r  7A) 
and DT (FIG 4 1 A  o r  42A) 

When the  Register-Sender i s  requi red  t o  hold sending u n t i l  
t he  7th d i g i t  (or  10th d i g i t  - See NOTE 61; H-850215-A) has  
been r e g i s t e r e d ,  "timed ba t t e ry1 '  i s  re turned  v i a  t h e  
r o u t e  commons t o  LEVS D ,  F ,  and H of r o t a r y  switch SQO, 
c l o s i n g  the  #1 windings of r e l a y s  TO, T2, and T7.  Relays 
TO, T2 and T7 opera te  t o  t h e i r  "x" c o n t a c t s ,  lock v i a  
t h e i r  $2 windings, round leads  MMO PlW, and MM7 ("S" 

11 11 
f wir ing ,  opera te  f u l  y ,  opens t h e i r  $1 windings, c l o s e  r e -  

l a y  SQ ( R wi r ing) ,  and c l o s e  t h e  /I1 winding of r e l a y  DS 
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opera tes  t o  i t s  "X" c o n t a c t s ,  ope ra tes  f u l l y ,  and discon- 
n e c t s  lead  TG from the  # 1  windings of r e l a y s  TO, TI ,  T2, 
T4, and T7. Relay AB opera tes  t o  i t s  "X" c o n t a c t s ,  s h o r t -  
c i r c u i t s  the  puls ing  con tac t s  of r e l a y  PM by connecting 
lead  -0 t o  lead  +0, opera tes  f u l l y ,  and locks  i n  s e r i e s  
wi th  the  #1 winding of r e l a y  DS.  Af te r  i t s  slow-to-oper- 
a t e  i n t e r v a l ,  r e l a y  SQ opera tes ,  c l o s e s  r e l a y  BO (FIG 10A 
o r  42A), magnet SQO, and r e l a y  PM, and tu rns  on t h e  pu l se  
genera tor .  Magnet SQO opera tes  and opera tes  i t s  INT 
spr ings .  Relay BO opera tes  and disconnects  l eads  -1 and 
=I from leads  -0 and +O v i a  c a p a c i t o r s  N and P,  r e s p e c t i v e l y .  
Relay PM opera tes ,  c l o s e r  the  # l  winding of r e l a y  TF, and 
grounds terminal  4 (CARD CO#NECTOR 15 - FIG 43A, 44A, 46A, 
o r  47A) . Relay TF opera tes ,  grounds te rminal  PP, and 
c l o s e s  the  #1 winding of r e l a y  P. Relay P opera tes  t o  i t s  
11 X II con tac t s ,  opera tes  f u l l y ,  and s h o r t - c i r c u i t s  winding A 

of shunt f i e l d  r e l a y  SD and the  # 1  winding of r e l a y  PS. 
The pulse  genera tor  opens r e l a y  PM. Relay PM r e s t o r e s ,  
opens the  #l winding of r e l a y  TF, and c l o s e s  the  #2 winding 
of correed CS1 i n  s e r i e s  w i t h  r e s i s t o r  R3 o r  connects 
r e s i s t a n c e  ( r e s i s t o r  R3) ground t o  terminal  3 (CARD CONNECTOR 
15 - FIG 43A, 44A, 46A, o r  47A). Correed CS1 opera tes .  
Relay TF r e s t o r e s ,  tu rns  of f  the  pulse  genera to r ,  removes 
ground from terminal  PP, and c l o s e s  the  # 1  winding of r e l a y  
PS i n  s e r i e s  wi th  the  # 1  winding of r e l a y  P. Relay PS 
opera tes  t o  i t s  "X" c o n t a c t s ,  opera tes  f u l l y ,  and opens 
the  #2 windings of correed CS1 and r e l a y s  TO, T2, and T7. 
Correed CS1 r e s t o r e s .  Relays TO, T2, and T7 r e s t o r e ,  and 
open r e l a y  SQ. Relay SQ r e s t o r e r ,  c l o s e s  the # 2  winding 
of r e l a y  TF, and opens r e l a y  BO (FIG 10A o r  42A) and 
magnet SQO. Magnet SQO r e s t o r e s ,  and r o t a r y  switch SQO 
s t e p s  i t s  wipers  t o  the  next  bank con tac t s  and r e s t o r e s  i t s  
INT spr ings .  Relay TF opera tes ,  t u r n s  on the  pu l se  genera to r ,  
c l o s e s  r e l a y  PH and the  82 winding of r e l a y  PS, and c l o s e s  
the  # 2  winding of r e l a y  P i n  magnetic oppos i t ion  t o  i t s  
# 1  winding. Relay P?f opera tes  and c l o s e s  the  #1 winding 
of r e l a y  TF, and connects ground t o  terminal  4 (CARD CON- 
NECTOR 15 - FIG 43A, 44A, 46A, o r  47A). Relay P r e s t o r e s  



b 

rn 
0 

t w 
% 
7 

f: 
Y) 
rl 
h( 
0 
In 
00 

li - 

SC- 14 

3.05 -- - 

I 

* BO : 

CS1 

-*Q@ 

FIG 10A OR 
42A USED 

1 BO 
- 

CS1 

TO 

):(TO, T2, T7) 

(P 
PULSE GEN. - TURNS OFF 

-- PM 

-- TF 

)( PS 

-- (TO, T2, T7) I CSl 

-- SQ 
)( TF 

)(PM P 

C------------ 
PULSE GEN. 
TURblS OFF 

-PM 

- 2 F  

SC-15 

SO B 
M-F SENDING 

S 

4 (rn,U,M7) 
F 

FIG 10A OR 
42A USED 

J 

FMZU i lZ/(CI 

ISSUE 

:Q 

DRAWING NO. 

E- 850215-A 



and opens the  # 1  and #2 windings of r e l a y  P and the # l  
winding of r e l a y  PS. The pulse genera tor  opens r e l a y  PM. 
Relay PH r e s t o r e s ,  opens the  # 1  winding of r e l a y  TF, c l o s e s  
the  #2 winding of correed CS1 ,  and removes ground f r a  
terminal  4 (CARD CONNECTOR 15 - FIG 43A, 44A, 46A o r  47A) . 
Correed CS1 opera tes .  Relay TF r e s t o r e s ,  t u r n s  o f f  t h e  
pulse  genera tor ,  and opens the  # 2  winding of r e l a y  PS. 
Relay PS r e s t o r e s  and opens the  #2 winding of c s r r e e d  CS1 
o r  removes r e s i s t a n c e  ( r e s i s t o r  R3) ground froin terminal  
3 (CARD CONHECTOR 15 - FIG 43A, 44A, 46A, o r  47A) , 
Correed CS1 r e s t o r e s  . 
The c a l l i n g  p a r t y  cont inues d i a l i n g  o r  keying i n  the  re- 
maining d i g i t s  a s  described i n  Sect ion  2.00 except  t h a t  
the  outpuls ing  loop i s  n o t  opened when PR r e s t o r e s  ( r e l a y s  
AB and DS operated) .  When the  l a s t  d i g i t  has been s to red  
i n  the  codelreed s torage,  r o t a r y  switch SQI s t e p s  t a  t h e  
next  bank con tac t s  where i t s  LEV A wipers remove ground 
from i t s  bank con tac t  mul t ip le ,  opening the  #1  windings o r  
r e l a y s  DS a n d  AB. Relay DS r e s t o r e s ,  connects lead TG t o  
t h e  #1 windings of r e l a y s  TO, T1, T2, T4, und T7, and 
removes t h e  s h o r t  c i r c u i t  from the  puls ing  con tac t s  of 
r e l a y  PR. Relay AB r e s t o r e s  and removes t h e  s h o r t  c i r -  
c u i t  from the  puls ing  con tac t s  of r e l a y  PM. The Reg i s t e r -  
Sender i s  now prepared t o  r e c e i v e  r o u t i n g  i n s t r u c t i o n s  
from the  Trans la to r  v i a  the  r o u t e  commons. 

3.06 Routing Complete [Operated: Relays A, B, BA, BS, 
and PR, correed AC, and poseibly r e l a y s  BC (FIG 6A 
or  7A) and DT (FIG 4 l A  or  42A) ] 

When a l l  t he  necessary rou t ing  d i g i t s  have been regis te red ,  
"timed b a t t e r y "  i s  re turned  v i a  t h e  r o u t e  comaons t o  LEVS 
D J  E, and H of r o t a r y  switch SQOJ c l o s i n g  the  #1 windings 
of r e l a y s  TO, T I ,  and T7. Relays TO, TI, and T7 opera te  

11 11 t o  t h e i r  X contac ts ,  lock via t h e i r  /I2 windings, oper- 
a t e  f u l l y ,  open t h e i r  #1  windings, and  c l o s e  r e l a y  SQ and 
t he  /I2 windings of r e l a y s  AS and PS. Relay AS opera tes  
t o  i t s  "X" contac ts ,  opera tes  f u l l y ,  s h o r t - c i r c u i t s  t h e  //I 
winding of r e l a y  AT, c l o s e s  magnet SQO by ground v i a  t h e  
LEV C wipers and INT sp r ings  of r o t a r y  switch SQO, discon- 
n e c t s  lead TG from the  /I1 windings of r e l a y s  TO, TI, T2, 
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T4, and T7, and c l o s e s  r e l a y  M P .  Relay PS o p e r a t e s  t o  
11 11 its X contacts, operates fully, opens the 82 windings 

of r e l a y s  TO, TI, and T7, and c l o s e s  t h e  #2 winding o f  
cor reed  CS1. Relays TO, TI, and T7 r e s t o r e  and open r e -  
l a y  SQ be fo re  i t  o p e r a t e s .  Correed CS1 o p e r a t e s .  Relay 
MP o p e r a t e s  and locks .  Magnet SQO ope ra t e s ,  and r o t a r y  
swi t ch  SQO s t e p s  s e l f - i n t e r r u p t e d l y  t o  i t s  bank c o n t a c t s  
1/12 where i t s  LEV C w ipe r s  encounte r  absence of  ground. 
When t h e  LEV C w ipe r s  o f  r o t a r y  s w i t c h  SQO encounte r  ab- 
sence  of  ground, t h e  !I2 winding of  r e l a y  PS i s  opened and 
t h e  s h o r t  c i r c u i t  i s  removed from t h e  #1 winding of  r e l a y  
AT thereby  c l o s i n g  t h e  //1 winding of r e l a y  AT ( i n  m u l t i p l e  
w i t h  r e s i s t o r  R5) i n  s e r i e s  w i t h  the 112 winding of  r e l a y  
AS. Relay PS r e s t o r e s  and opens t h e  #2 winding of co r -  
reed  CS1. Correed CS1 r e s t o r e s ,  Relay AT o p e r a t e s  t o  
i t s  "X" c o n t a c t s ,  o p e r a t e s  f u l l y ,  connec ts  l e ad  TG t o  t h e  
#1 windings o f  r e l a y s  TO, TI, T2, T4, and T7. The Reg- 
i s t e r - S e n d e r  i s  now ready  t o  r e c e i v e  t h e  d e l e t e  d i g i t  
code from t h e  T r a n s l a t o r .  

3.07 De le t e  D i g i t  [Operated:  Relays A, B, BA, BB, PR, 
AT, MP, and AS, co r r eed  AC, and p o s s i b l y  r e l a y s  BC 
(FIG 6A o r  7A) and DT (FIG 41A o r  42A) ] 

The d  
t h a t  
d i g i t  

e l e t e  d i g i t  marks o u t  t h e  code l reed  s t o r a g e  c h a i n  s o  
a f t e r  r o u t i n g  i s  completed, sending o f  t h e  s t o r e d  
s w i l l  s t a r t  w i t h  t h e  s t o r e d  d i g i t  i n d i c a t e d  by t h e  

d e l e t e  d i g i t .  Upon t r a n s l a t i o n  of  t h e  d e l e t e  d i g i t ,  
"timed b a t t e r y "  i s  r e t u r n e d  v i a  t h e  r o u t e  corm~onrs t o  2 
o u t  o f  5 of  r o t a r y  swi t ch  SQO l e v e l s  (IEVS D, E, F, G, 
and H) cor responding  t o  t h e  d e l e t e  d i g i t .  

For purposes o f  t h i s  exp lana t ion ,  assume t h a t  send ing  i s  
t o  s t a r t  w i t h  t h e  3rd  s t o r e d  d i g i t .  "Timed b a t t e r y "  i s  
r e t u r n e d  v i a  t h e  r o u t e  comnons t o  UVS E and F of r o t a r y  
swi t ch  SQO, c l o s i n g  t h e  #1 windings  o f  r e l a y s  T1 und T2. 
Relays T1 a d  T2 o p e r a t e  t o  t h e i r  "X" c o n t a c t s ,  l ock  v i a  
t h e i r  $2 windings,  o p e r a t e  f u l l y ,  open t h e i r  #1 windings,  
c l o s e  t h e  /I1 und #2 windings of  r e l a y  PC in  magnetic op- 
p o s f t i o n  ( f o r  a  p a r i t y  check), ground t e r m i n a l s  18 and 19 
(CARD CONNECTOR 15 - FIG 43A, 44A, 46A, o r  47A used) ,  and 
c l o r e  r e l a y  SQ. Relay SQ ope ra t e s ,  turns on t h e  p u l s e  gen- 
e r a t o r ,  and c l o s e s  r e l a y  PM, relay M) (FIG 10A or 42), t h e  # 2  
winding of relay AT, and t he  #1 winding of =lay AS in magnetic 
appoe i t im t o  its #2 winding. Relay AS rarolro, ~s the # i wfadiag 
o f  r e l a y  AT, opens t h e  #1 and #2 windings  o f  r e l a y  AS, and 
d i s connec t s  l e ad  TG from t h e  #1 windings  o f  r e l a y s  TO, TI, 
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opera tes  and opera tes  i t r  INT epr ingr .  Relay TF operater, 
groundr terminal  PP, and c l o r e r  the #l winding of r e l a y  P. 
Relay P opera tes  t o  i t s  "X" con tac t s ,  operaterr f u l l y ,  and 
s h o r t - c i r c u i t s  winding A of shunt f i e l d  r e l a y  SD and t h e  
#1 winding of r e l a y  PS. 

Whm FIG 43A, 44.4'4, 46A, or  47A i s  used, r e l a y  PM fol lows 
t h e  pulses  of t h e  pulse  genera tor  and, when a t  normal, 
opens t h e  #1  winding of r e l a y  TF, and removes ground from 
and connects r e s i s t a n c e  ( r e s i s t o r  R3) ground t o  te rminals  
4 and 3 (CARD CONNECTOR 15),  r e spec t ive ly .  Tho #2 winding 
of r e l a y  TF i s  opened during t h e  same pulse  a s  i t  i s  
opened when FI6 2A, 2B, 8B, 16A, o r  1 7 A  i s  used as des- 
c r ibed  i n  the  following paragraphs. 

The pulse  genera tor  opens r e l a y  PM. Relay PM r e s t o r e s ,  
opens magnet SQO and the  #1 windiag of r e l a y  TF, and closes  
the  #2 winding of correed CS1. Correed CS1 opera tes  and 
c l o s e s  t h e  #I2 winding of r e l a y  TF before i t  r e s t o r e s .  
Magnet SQO r e s t o r e s ,  and r o t a r y  switch SQO s t e p s  i t s  
wipers t o  t h e  nex t  bank con tac t s  and r e s t o r e s  i t s  INT 
spr ings .  

The pulse  genera tor  c l o s e s  r e l a y  PM. Relay PM operates ,  
c l o s e s  magnet SQO and t h e  #I1 winding of r e l a y  TF, and 
c l o s e s  the  /I1 winding of correed CS2 i n  s e r i e s  wi th  t h e  
112 winding of correed CS1. Correed CS2 opera tes .  Magnet 
SQO opera tes  and opera tes  i t s  IMT spr ings .  The pulse  gen- 
e r a t o r  opens r e l a y  PM. Relay PM r e s t o r e s ,  opens magnet 
SQO, t h e  #I1 winding of r e l a y  TF, t h e  #I1 winding of cor-  
reed CS2, and t h e  #2 winding of correed CS1, and c l o s e s  
the  112 winding of correed CS2. Correed CS1 r e s t o r e s .  
Magnet SQO r e s t o r e s ,  and r o t a r y  switch SQO s t e p s  i t s  
wipers t o  the  next  bank con tac t s  and r e s t o r e s  i t s  I W  
spr ings .  

The pulse  genera tor  c l o s e s  r e l a y  PM. Relay PM opera tes ,  
c l o s e s  magnet SQO and t h e  #1  winding of r e l a y  TF, and 
c l o s e s  t h e  !I1 winding of correed CS3 i n  s e r i e s  wi th  the  
/I2 winding of correed CS2. Correed CS3 opera tes .  Magnet 
SQO opera tes  and opera tes  i t s  INT spr ings .  The pulse  gen- 
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e r a t o r  opens r e l a y  PM. Relay PM r e s t o r e s ,  opens magnet 
SQO, the #I  winding of relay TF, the $1 winding of correed  
CS3, and the  # 2  winding of correed CS2, and c l o s e s  the  #2 
winding of correed CS3. Correed CS2 r e s t o r e s  and opens 
the $2 winding of r e l a y  TF. Magnet SQO r e o t o r e s ,  and 
r o t a r y  ewitch SQO s t e p s  i t o  wipers t o  the  next  bank con- 
t a c t s  and r e s t o r e s  i t s  INT spr ings .  Relay TF r e s t o r e s ,  
removes ground from terminal  PP, tu rns  o f f  the  pu l se  
genera to r ,  and removes the  s h o r t  c i r c u i t  from the  # 1 winding 
of r e l a y  PS, c los ing  the  # 1  winding of r e l a y  PS ( i n  mul- 
t i p l e  wi th  r e s i s t o r  R9) i n  s e r i e s  w i t h  the  #1 winding of 
r e l a y  P. Relay PS opera tes  t o  i t s  "X" c o n t a c t s ,  ope ra tes  
f u l l y ,  and opens the  #2 winding of correed CS3 and the  X2 
windings of the  operated "T" r e l a y s  ( r e l a y s  T1 and T2 f o r  
t h i s  example). Correed CS3 r e s t o r e s .  Relays T1 and T2 
r e s t o r e ,  connect the  #1 windings of r e l a y s  T1 and T2 t o  
LEVS E and F, r e s p e c t i v e l y ,  of r o t a r y  switch SQO, opens 
r e l a y  SQ, and opens the  #1 and #2 windings of r e l a y  PC. 
Relay SQ r e s t o r e s ,  c l o s e s  the  #2 winding of r e l a y  TF, and 
opens r e l a y  BO (FIG 10A o r  4 2 A ) ,  and the # 2  winding of 
r e l a y  AT. Relay AT r e s t o r e s .  Relay BO r e s t o r e s  and connects 
leads  -1 and +1 t o  l eads  -0 and +O v i a  c a p a c i t o r s  N and P,  
r e s p e c t i v e l y .  Relay TF opera tes ,  c l o s e s  the  #2 winding of 
r e l a y  PS, c l o s e s  the # 1  winding of r e l a y  P i n  magnetic 
opposi t ion t o  i t s  kt2 windQng, tu rns  on the  pulse  genera to r ,  
c l o s e s  r e l a y  PM, and c l o s e s  r e l a y  BO (FIG 42A o r  10A). 
Relay PM opera tes ,  and the  following opera t ion  i s  similar 
t o  t h a t  descr ibed i n  Sect ion  4.02. The Register-Sender i s  
now prepared t o  outpulse  t h e  d i g i t s  s t o r e d  i n  the codel- 
reed s to rage .  

4.00 Outpulsing [Operated: Relays A ,  B ,  BA, BB, PR, and 
MP, correed AC, and poss ib ly  r e l a y s  DT (FIG 41A o r  
42A) and BC (FIG 6A o r  7A) 1 

4.01 S e n d i n n a D i n i t  

When the  Register-Sender i s  prepared t o  send the  s to red  
d i g i t s ,  "timed ba t t e ry"  i s  connected t o  two ou t  of f i v e  of 
LEVS D ,  E ,  F ,  G ,  and H of r o t a r y  switch SQO v i a  the  codel-  
r eed  cards  a s  determined by the d i g i t  s t o r e d  i n  the  codel-  
reed s to rage .  For purposes of t h i s  explanat ion ,  assume 
t h a t  the  d i g i t  3 i s  t o  be s e n t .  

"Timed ba t t e ry"  i s  connected t o  LEVS E and F of r o t a r y  
switch SQO, c los ing  the  $1 windings of r e l a y s  T1 and T2. 
Relays T1 and T2 opera te  t o  t h e i r  "X" c o n t a c t s ,  lock  v i a  
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t h e i r  # 2  windings, opera te  f u l l y ,  open t h e i r  #1 windings,  
c l o s e  the  #I  and # 2  windings of relay PC i n  magnetic op- 
p o s i t i o n  ( f o r  a p a r i t y  check) , ground te rminals  18 and 19 
(CARD CONNECTOR 15 - FIG 43A, 44A, 46A, o r  47A used) ,  and 
c l o s e  r e l a y  SQ. Af te r  i t s  slow-to-operate i n t e r v a l ,  r e l a y  
SQ opera tes ,  c loses  r e l a y  BO (FIG 10A o r  42A), magnet 
SQO and r e l a y  PM, and turne on the  pulse  genera tor .  Magnet 
SQO opera tes  and operateo i t s  INT sp r ings .  Relay B0. opera tes  
and disconnects  leads  -1 and +1 from leads  -0 and +O v i a  
capac i to r s  I and P,  r e r p e c t i v e l y .  Relay PM opera tes ,  c loees  
the  #1 winding of r e l a y  TF, grounds terminal  4 (CARB CORDECTOB 
15 - FIG 4 3 A ,  44A, 4 6 A ,  or  47A), and opens t h e  outpul r ing  
loop v i a  leads  -0 and +O. Relay TF opera tes ,  grounds te rminal  
PP, and c l o s e s  the  # 1  winding of r e l a y  P. Relay P opera tes  t o  
i t s  "X" con tac t s ,  dpera tes  f u l l y ,  and s h o r t - c i r c u i t s  wind- 
ing A of shunt f i e l d  r e l a y  SD and the  # 1  winding of r e l a y  PS. 

When FIG 43A, 44A, 46A, or 47A i s  used, r e l a y  PM fol lows 
the  pulses  of the  pulse genera tor  and, when a t  normal, 
opens t h e  /I1 winding of r e l a y  TF, and removes ground from 
and connects r e s i s t a n c e  ( r e s i s t o r  R3) ground t o  te rminals  
4 and 3 (CARD CONNECTOR 15),  r e s p e c t i v e l y .  The #2 winding 
of r e l a y  TF i s  held operated by ground v i a  a pa th  pro- 
vided by the  operated "T" r e l a y s  and CS( ) correeds during 
outpuls ing of the s tored  d i g i t .  The #2 winding of r e l a y  
TF i s  opened during the  same pulse t h a t  i t  i s  opened when 
FIG 2A, 2B, 8 B ,  16A, or 17A i s  used a s  descr ibed i n  the  
following paragraphs. 

The pulse genera tor  opens r e l a y  PM. Relay PM r e s t o r e s ,  
opens the  #/I winding o f  r e l a y  TF, c l o s e s  the  #2 winding 
o f  correed CS1, and c l o s e s  the  outpuls ing loop v i a  l eads  
+O and -0. Correed CS1 operates  and c l o s e s  the  #2 winding 
of r e l a y  TF before  i t  r e s t o r e s .  

The pulse genera tor  c loses  r e l a y  PM. Relay PM opera tes ,  
c loses  the  !/I winding of r e l a y  TF, c l o s e s  t h e  !I1 winding 
of correed CS2 i n  s e r i e s  wi th  the  /I2 winding of correed 
CS1, and opens the  outpuls ing loop v i a  leads  +O and -0 f o r  
the second pulse .  Correed CS2 opera tes .  The pulse gen- 
e r a t o r  opens r e l a y  PM. Relay PM opera tes ,  opens the #1 
winding of r e l a y  TF, t h e  !/1 winding of correed CS2, and 
the  !I2 winding of correed CS1, c l o s e s  the  112 winding of 
correed CS2, and c l o s e s  the  outpuls ing  loop v i a  l eads  +O 
and -0. Correed CS1 r e s t o r e s .  
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The pulse generator  c l o s e s  r e l a y  PM. Relay PM opera tes ,  
c l o s e s  the #1 winding of relay TF, closes the #l winding 
of correed CS3 i n  s e r i e s  wi th  the  #2 winding of correed 
CS2, and opens the  outpuls ing  loop v i a  leads  +O and -0 f o r  
the t h i r d  pulse .  Correed CS3 opera tes .  The pulse  genera- 
t o r  opens r e l a y  PM. Relay PM r e s t o r e s ,  opens the  #l wind- 
ing of r e l a y  TF, the #1 winding of correed CS3, and the  #2 
winding of correed CS2, c l o s e s  the  #2 winding of cor reed  
CS3, and c l o s e s  the  outpuls ing  loop v i a  leads  +O and -0. 
Correed CS2 r e s t o r e s  and opens the  # 2  winding of r e l a y  TF. 
Relay TF r e s t o r e s ,  tu rns  o f f  the  pulse  genera to r ,  removes 
ground from terminal  PP, and removes the  s h o r t  c i r c u i t  from 
t h e  # 1  winding of r e l a y  PS thereby c los ing  the  # 1  winding 
of r e l a y  PS ( i n  mul t ip le  wi th  r e s i s t o r  R9) i n  s e r i e s  w i t h  
the $1 winding of r e l a y  P. Relay PS opera tes  t o  i t s  "X" 
con tac t s ,  connects lead  TG t o  the  #2 winding of r e l a y  L ,  
ope ra tes  f u l l y ,  disconnects  lead  TG from the #l windings 
of r e l a y s  TO, TI ,  T2, T4, and T7, opens the  # 2  winding of 
correed CS3, the  # l  and #2 windings of r e l a y  PC, and the  
/I2 windings of r e l a y s  T1 and T2, and s h o r t - c i r c u i t s  the  
puls ing  con tac t s  of r e l a y  PM. Correed CS3 r e s t o r e s .  Re- 
l a y s  T1 and T2 r e s t o r e ,  connect the  #l windings of d a y s  
T1 and T2 t o  LEVS E and F ,  r e s p e c t i v e l y ,  of r o t a r y  switch 
SQO, and opens r e l a y  SQ. Relay SQ r e s t o r e s ,  disconnects  
lead TG from the  #2 winding of r e l a y  L, c l o s e s  t h e  #2 
winding of r e l a y  TF, and opens r e l a y  BO (FIG 10A o r  42A) 
and magnet SQO. Magnet SQO r e s t o r e s ,  and r o t a r y  switch SQO 
s t e p s  i t s  wipers t o  the  next  bank con tac t s  and r e s t o r e s  i t s  
INT spr ings .  Relay TF opera tes ,  grounds te rminal  PP, 
t u r n s  on the  pulse  genera to r ,  c l o s e s  r e l a y  PM, and t h e  # 2  
winding of r e l a y  PS, and c l o s e s  the  #2  winding of r e l a y  P 
i n  magnetic oppos i t ion  t o  the  #1 winding of r e l a y  P. The 
Register-Sender now begin8 a counting sequence t o  provide 
an i n t e r d i g i t a l  pause. 

4.02 I n t e r d i g i t a l  Pause 

Relay PM opera tes  and c l o s e s  the  # 1  winding of r e l a y  TF. 
Relay P r e s t o r e s ,  opens the  # I  and #2 windings of r e l a y  
P and the  # 1  winding of r e l a y  PS, and removes the  s h o r t  
c i r c u i t  from winding A of shunt f i e l d  r e l a y  SD. The pu l se  
genera tor  opens r e l a y  PM. Relay PH r e s t o r e s ,  opens the  #l 
winding of r e l a y  TF, and c l o s e s  the  #2 winding of correed 
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CS1. Correed  CS1 o p e r a t e s .  

The p u l s e  g e n e r a t o r  c l o s e s  r e l a y  PM. Re lay  PM o p e r a t e s ,  
c l o s e s  t h e  #1 wind ing  o f  r e l a y  TF, and c1:)ses t h e  81 wind- 
i n g  o f  c o r r e e d  CS2 i n  s e r i e s  w i t h  t h e  112 wind ing  o f  c o r -  
r e e d  CS1. Correed  CS2 o p e r a t e s .  The p u l s e  g e n e r a t o r  
opens r e l a y  PM. Re lay  P M  r e s t o r e s ,  opens t h e  /,I1 w i n d i n g  
o f  r e l a y  TF, t h e  #2 wind ing  o f  c o r r e e d  CS1, and t h e  #1 
winding  o f  c o r r e e d  CS2, and c l o s e s  t h e  //2 w i n d i n g  o f  c o r -  
r e e d  CS2. Correed  CS1 r e s t o r e s .  

The p u l s e  g e n e r a t o r  c l o s e s  r e l a y  PM. R e l a y  PM o p e r a t e s ,  
c l o s e s  t h e  !I1 wind ing  o f  r e l a y  TF, and c l o s e s  t h e  #1 wind- 
i n g  o f  c o r r e e d  CS3 i n  series w i t h  t h e  #2 w i n d i n g  o f  c o r -  
r e e d  CS2. Correed  CS3 o p e r a t e s .  The p u l s e  g e n e r a t o r  opazs 
r e l a y  PM. Re lay  PM r e s t o r e s ,  opens t h e  ?/1 w i n d i n g  o f  re- 
l a y  TF, t h e  !I2 wind ing  o f  c o r r e e d  CS2, and t h e  #1 w i n d i n g  
o f  c o r r e e d  CS3, and c l o s e s  t h e  !I2 w i n d i n g  o f  c o r r e e d  CS3. 
Correed  CS2 r e s t o r e s .  

The p u l s e  g e n e r a t o r  c l o s e s  r e l a y  PM. R e l a y  PM o p e r a t e s ,  
c l o s e s  t h e  #1 wind ing  o f  r e l a y  TF, and c l o s e s  t h e  111 wind-  
i n g  o f  c o r r e e d  CS4 i n  series w i t h  t h e  i / 2  w i n d i n g  o f  c o r r e e d  
CS3. Correed  CS4 o p e r a t e s .  The p u l s e  g e n e r a t o r  opens  re- 
l a y  PM. Re lay  PM r e s t o r e s ,  opens t h e  #1 w i n d i n g  o f  r e l a y  
TF, t h e  !I1 wind ing  o f  c o r r e e d  CS4, and t h e  /I2 w i n d i n g  o f  
c o r r e e d  CS3, and c l o s e s  t h e  !/2 wind ing  o f  c o r r e e d  CS4. 
Correed  CS3 r e s t o r e s .  

The p u l s e  g e n e r a t o r  c l o s e s  r e l a y  PM. R e l a y  PM o p e r a t e s ,  
c l o s e s  t h e  //1 wind ing  o f  r e l a y  TF, and c l o s e s  t h e  #1 wind- 
i n g  o f  c o r r e e d  CS5 i n  series w i t h  t h e  #2 w i n d i n g  o f  c o r -  
r e e d  CS4. Correed  CS5 o p e r a t e s ,  and c l o s e s  t h e  !I2 w i n d i n g  
o f  r e l a y  CS6. R e l a y  CS6 o p e r a t e s ,  l o c k s ,  and opens  t h e  i'k2 
wind ing  o f  r e l a y  TF. The p u l s e  g e n e r a t o r  opens  r e l a y  PM. 
Re lay  PM r e s t o r e s ,  opens t h e  i'/1 w i n d i n g  o f  r e l a y  TF, t h e  
# I  w ind ing  o f  c o r r e e d  CS5, and t h e  #2 w i n d i n g  o f  c o r r e e d  
C S 4 ,  and c l o s e s  t h e  !I2 wind ing  o f  c o r r e e d  CS5. Correed  
CS4 r e s t o r e s .  

When s t r a p  "ZZ" i s  o m i t t e d  (see NOTE 113,  H-850215-A) t h e  
p u l s e  g e n e r a t o r  c l o s e s  r e l a y  PM a g a i n .  Rt-lay PM o p e r a t e s ,  
c l o s e s  t h e  !I1 wind ing  o f  r e l a y  TF and t h e  ?I2 w i n d i n g  o f  
r e l a y  CS6, and c l o s e s  t h e  /I1 wind ing  o f  c o r r e e d  CS1 i n  
series w i t h  t h e  !I2 w i n d i n g  o f  c o r r e e d  CS5. Correed  CS1 
o p e r a t e s .  Relay  CS6 o p e r a t e s ,  l o c k s ,  and opens  t h e  /I2 
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winding o f  r e l a y  TF ("Z" s t r a p  omit ted) .  The pulse  gen- 
e r a t o r  opens r e l a y  PM. Relay PM r e s t o r e s ,  opens t h e  #l 
winding of r e l a y  TFJ the #2 winding o f  correed CS5, and 
the  C 1  winding of correed CS1, and c l o s e s  t h e  K2 winding 
o f  correed CS1. Correed CS5 r e s t o r e s .  

When the  "Z" s t r a p  i s  used and the "ZZ" s t r a p  i s  omitted 
(see NOTE 56, H-850215-A), the pulse genera tor  c l o s e s  r e -  
l a y  PM again. Relay PM operates ,  c l o s e s  the  #1 winding of 
r e l a y  TF, and c l o s e s  the  #1 winding of correed CS2 i n  
s e r i e s  wi th  the #2 winding of correed CS1. Correed CS2 
opera tes .  The pulse generator  opens r e l a y  PM. Relay PM 
r e s t o r e s ,  opens the  #1 winding of r e l a y  TFJ the  81 winding 
of correed CS2, and the  #2 winding of correed CS1, and 
cl.oses the  #2 winding of correed CS2. Correed CS1 r e -  
s t o r e s  and opens the 112 winding of r e l a y  TF. 

When r e l a y  TF r e s t o r e s ,  the  pulse generator  i s  turned o f f ,  
r e l a y  BO (FIG 10A o r  42A) and the  # 2  winding of r e l a y  PS 
a r e  opened, and the  #2  winding of r e l a y  CS6 i s  opened. 
Relay CS6 r e a t o r e s .  Relay PS r e o t o r e s ,  connects lead 
TG t o  the 81 windings of r e l a y s  TO, TI ,  T2, T4, and 
T7 ,  opens the  # 2  winding of correed CS5 ("2" s t r a p ) ,  and 
removes the  s h o r t  c i r c u i t  from the  puls ing  con tac t s  of 
r e l a y  m. Correed CS1 o r  CS2 o r  CS5 r e s t o r e s  ( i f  
operated) . 

The Register-Sender i s  now prepared t o  send t h e  remaining 
s tored  d i g i t s  a s  described i n  Sect ion  4.01 or  t o  r e l e a s e  
a s  described i n  Sect ion  7.00. 

4.03 Outpulsing Overtakes Inpulsing 

I f  the c a l l i n g  pa r ty  i s  a slow d i a l e r ,  i t  i s  poss ib le  f o r  
the  Register-Sender t o  outpulse a l l  of the  d i g i t s  the  c a l l -  
ing pa r ty  has d ia led  up t o  t h i s  time. The Register-Sender 
would then have t o  wa i t  u n t i l  the  c a l l i n g  pa r ty  d i a l s  the  
next  d i g i t  before i t  could outpulse the  next  d i g i t .  

When outpuls ing overtakes inpulsing,  r o t a r y  switch SQO 
s t e p s  i t s  LEV A wipers t o  the  bank con tac t  corresponding 
t o  t h e  nex t  d i g i t  t o  be d ia led .  For purposes of t h i s  
explanation, assume t h a t  the  c a l l i n g  pa r ty  has d ia l ed  5 
~ l i g i t s ,  and r o t a r y  switch SQI has stepped i t s  LEV H wipers  
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0 
m t o  bmk contact #6 to  await the dial ing of d i g i t  Q6. After 

E the Register-Sender outpulses the 5th stored d ig i t ,  ro ta ry  

a switch SQO steps i t s  LEV A wipers to bank contact if18 
thereby connecting ground t o  bank contact /I6 of ro tary  

1 
3 
cY 
o 
QD 

I;r - 

switch SQI t o  close re lay SC i n  se r i e s  with r e s i s t o r  R7. 
Relay SC operates and disconnects lead TG from the #1 wind- 
ings of relays TO, T I ,  T2, T4, and T7. 

When the ca l l ing  party d ia l s  the 6th d ig i t ,  the following 
operation i s  similar t o  tha t  described i n  Section 2.00 
except tha t  when rotary switch SQI steps t o  the 7th bank 
contact, upon completion of the 6th d ig i t ,  re lay SC i s  
opened. Relay SC res tores  and connects lead TG t o  the # I  
windings of relays TO, T l ,  T2, T4, and T7, closing 2 of 
these relays (depending on the 6th dialed d i g i t ) .  I f ,  for 
example, the d i g i t  3 was the 6th d i g i t  dialed, re lays  T 1  
and T2 operate, and the following operation i s  the same as 
tha t  described i n  Sections 4.01 and 4.02. 

5 .OO Multi-Frequency Sending [Operated: Relays A, B J  BA, 
BB, and PR, correed ACJ and possibly BC (FIG 6A or 
7A) and DT (FIG 41A or 42A) ] ("S" wiring used) 

When Multi-Frequency (MF) sending i s  required, the Register- 
Sender i s  equipped with a MF CONTROL CIRCUIT (FIG 9A) and 
a l l  the dialed d i g i t s  must be registered before sending 
may take place. 

5.01 Hold Sending and D i a l  Pulse Routing 

When the h o l d  sending code i s  returned t o  the Register- 
Sender from the Translator, the following operation i s  
similar t o  that  described i n  Section 3.05 except tha t  when 
relays TOJ T2, and T7 operate t o  t he i r  "X" contacts, re lays  
MO, M2, and M7 are closed by ground via  leads MMO, MM2, and 
MM7, respectively. Relays MO, M2, and M7 operate, connect 
resistance (relays DO, D2,  and D 7  i n  multiple) ba t te ry  t o  
lead ATJ connect res is tance (relay GA) bat tery t o  lead MS, 
and grounds lead DK, closing SQ. After a l l  the d i g i t s  
have been received, the Trawslator sends a routing code 
via  the route coauuons. The Register-Sender pulses the 
routing d ig i t ( s )  (as described i n  Sections 4.01 and 4.02) 
needed t o  route the c a l l  to a MF trunk. After the c a l l  has 
been routed, the Traolelator sends a "special" three out of 
f ive  code (1, 4, 7) v ia  the route commons. 
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5.02 Multi-Frequency Send Signal  

When "timed ba t t e ry"  i s  re turned  v i a  the  r o u t e  comons t o  
LEVS E, G, and H of r o t a r y  switch SQO, the  +I1 windings of 
r e l a y s  T1, T4, end T7 a r e  c losed .  Relays T I ,  T4, and T7 

1 1  I 1  opera te  t o  t h e i r  X contac ts ,  lock v i a  t h e i r  /I2 windings, 
c lose  r e l a y s  M1, M4, and M7 v i a  ground on leads  MM1, MM4, 
and MM7, r e spec t ive ly ,  opera te  f u l l y ,  and open t h e i r  #1 
windings. Relays M I ,  M4, and M7 operate ,  c l o s e  r e l a y  MFA, 
ground lead DK, c los ing  r e l a y  SQ, connects r e s i s t a n c e  
( r e l a y  GA) b a t t e r y  t o  lead MS, and connect r e s i s t a n c e  
( r e l a y s  D l ,  D4, and D7 i n  mul t ip le)  b a t t e r y  t o  lead AT. 
Relay MFA opera tes  and grounds lead MF, c los ing  the  82 
winding of r e l a y  MF. Relay MF opera tes  t o  i t s  "x" con- 
t a c t s  amd s h o r t - c i r c u i t s  i t s  #1 winding a n d  the  puls ing  
con tac t s  of r e l a y  PM, Af ter  i t s  slow-to-operate i n t e r v a l ,  
r e l a y  SQ operates ,  and the  following opera t ion  i s  s i m i l a r  
t o  t h a t  described i n  Sect ion 4.01 except t h a t  t h e  #2 
winding of r e l a y  TF i s  closed when r e l a y  P ~ p e r a t e s  f u l l y  
( r e l a y  T7 operated) and the  outpuls ing  loop i s  n o t  opened 
when r e l a y  PM opera tes  ( r e l a y  MF opera ted) .  

Relay PM cont inues counting pulses  i n  a manner s i m i l a r  t o  
t h a t  described i n  Sect ion  4.01 u n t i l  t h e  10th  pulse .  R e -  
l a y  CS6 opera tes  and locks on the  6 t h  pulse.  When r e l a y  
PM opera tes  on the  10th  pulse,  the  #1 winding of r e l a y  TF 
i s  c losed,  and the  /I1 winding of correed CS5 i s  closed i n  
s e r i e s  wi th  the #2 winding o f  correed CS4. Correed CS5 
opera tes .  The pulse  genera tor  opens r e l a y  PM. Relay PM 
r e s t o r e s ,  opens the  #1 winding of r e l a y  TF, the  #1 wind- 
ing of correed CS5, smd the  #2 winding of correed CS4. 
Correed CS4 r e s t o r e s  and opens the  !I2 winding of r e l a y  TF. 
Relay TF r e s t o r e s ,  tu rns  o f f  the  pulse generator ,  removes 
ground from terminal  PP, opens the  #2  winding of r e l a y  CS6, 
and rerovee the  s h o r t  c i r c u i t  from the  #1 winding of 
r e l a y  PS thereby c los ing  the  #l windiag of  r e l a y  PS i n  
s e r i e s  w i t h  the  #1 wiading of r e l a y  P. Relay CS6 r e s t o r e s .  
Relay PS opera tes  t o  it8 "ItX" con tac te ,  connects lead  n; 
t o  the 1 2  winding of r e l a y  L ,  opera tes  f u l l y ,  disconnects  
l ead  TG from the  #1 windings of r e l a y s  TO, TI ,  T2, T4, 
and T7, and opens relay. M l ,  M, and M7 and t h d 2  windings 
of r e l a y s  TI ,  T4, and T7 and correed CS5. Relays TI ,  
T4, and T7 r e s t o r e ,  and camnee+ t he  #l windings of r e l a y s  
TI ,  T4, and T7 t o  LEVS E,  G, and 8, r e s p e c t i v e l y ,  of 
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r o t a r y  switch SQO. Relays M I ,  M4, a n d  M7 r e s t o r e  and 
open re lays  MFA amd SQ. Correcd CS5 r e s t o r e s .  Relay SQ 
r e s t o r e s ,  opens magnet SQO, c l o s e s  t h e  #2 winding of 
r e l a y  TF, and disconnects  lead TG from t h e  /I2 winding of 
r e l a y  L. Magnet SQO r e s t o r e s ,  and r o t a r y  switch SQO steps 
i t s  wipers t o  the next  bank con tac t s  and r e s t o r e s  i t 8  IMT 
sp r ings .  Af ter  i t s  s low-to-release i n t e r v a l ,  r e l a y  MF'A 
r e s t o r e s  and removes g r o u ~ d  from lead MF thereby cloring 
t he  1/1 winding of r e l a y  MF i n  s e r i e s  w i t h  t h e  H2 winding 
of r e l a y  MF. Relay MF opera tes  f u l l y ,  grounds leads  MS 
and DL, and grounds b m k  con tac t  #12 of r o t a r y  switch SQO 
LEV C.  Relay TF operates ,  and the following opera t ion  i s  
s i m i l a r  t o  t h a t  described i n  Sect ion  4.02 except  t h a t  upon 
completion of the  i n t e r d i g i t a l  pause t h e  Register-Sender 
i s  prepared t o  r ece ive  a d e l e t e  d i g i t  from the  Trans la to r .  

5.03 Delete  D i g i t  R e g i s t r a t i o n  

The Traas la to r  now sends a d e l e t e  d i g i t  s i g n a l  t o  the  
Register-Sender so tha t ,  a f t e r  rou t ing  i s  complete, t h e  
sending of the  s to red  d i g i t s  w i l l  s t a r t  w i th  t h e  d i g i t  i n -  
d ica ted  by the  d e l e t e  d i g i t .  Upon t r m s l a t i o n  of the  
d e l e t e  d i g i t ,  "timed ground" i s  extended v i a  lead  TG t o  
the  # 1  windings of r e l a y s  TO, TI, T2, T4, and T7. The 
Trans la tor  exteads "timed ba t t e ry"  t o  2 out  of 5 of r o t a r y  
switch SQO l e v e l s  (LEVS D, E, F, G, and H), corresponding 
t o  t h e  d i g i t  a t  which serd ing  of t h e  s to red  d i g i t s  i s  t o  
s ta r t .  

For purposes of t h i s  explanat ion,  assume t h a t  MI? sending 
i s  t o  s t a r t  wi th  t h e  4 t h  d i g i t  i n  s to rage .  "Timed b a t t e r y "  
i s  re turned  v i a  t h e  r o u t e  commons t o  LEVS D a d  G of 
r o t a r y  switch SQO, c los ing  the  111 windings of r e l a y s  TO and 
T4.  Relays TO and T4 opera te  t o  t h e i r  "X" contac ts ,  lock 
v i a  t h e i r  /I2 windiaga, ground leads  MMO and Mlwlb, c l o s i n g  
r e l a y s  MO m d  M4, r e spec t ive ly ,  opera te  f u l l y ,  and open 
t h e i r  # 1  windings. Relays MO and M 4  operate,  c l o s e  r e l a y  
GA by ground v i a  lead MS, connect r e s i s t a n c e  ( t h e  /I1 wind- 
ings  of r e l a y s  DO and D4 i n  mul t ip le)  b a t t e r y  t o  lead AT, 
and ground lead DK, c los ing  r e l a y  SQ. Relay GA opera tes ,  
removes ground from lead DK, opesling r e l a y  SQ before  i t  
operates ,  c l o s e s  the  /!1 windings of r e l a y s  DO .lad D4, and 
grounds leads  PS and SQO, c los ing  the !I2 windiag of r e l a y  
PS and magnet SQO, r e s p e c t i v e l y .  Relays DO m d  D4 oper- 
a t e ,  lock, and ground leads  DA, DB, DD, DE, DH, and DJ. 
Magnet SQO opera tes  asid opera tes  i t s  INT s p r i r g s .  Relay 
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PS operates t o  i t s  "X" contacts, connects lead TG t o  the 
#/2 winding of  re lay L, operates ful ly ,  opens the #2 wind- 
ings of relays TO and T4, removes ground from lead8 MH) 
and MM4, opening relays MO and M4, respectively, and dis-  
connects lead TG from the /I1 windings of relays TO, T I ,  T2, 
T4, and T7. Relays TO and T4 res tore .  Relays MD and M4 
res tore  and open relay GA. Relay GA restores,  removes the 
short c i r c u i t  from relay DD i n  se r i e s  with the multiple 
combination of the #1 windings of relays DO and D4, removes 
ground from leads SQO and PS, opening magnet SQO and the 
#2 winding of re lay PS, respectively. Relay DD operates. 
Magnet SQO restores,  and rotary switch SQO steps i t s  wipers 
t o  the next bank contacts, and res tores  i t s  INT springs. 
Relay PS restores,  connects lead TG to  the /I1 windings of 
relays TO, T I ,  T2, T4, and T7, and disconnects lead TG 
from the #2 winding of re lay L. 

5.04 Multi-Frequency Routing Digits  

In order t o  route the c a l l  t o  i t s  destination, a  MF routing 
d ig i t ( s )  may now have t o  be sent.  For purposes of t h i s  
explanation, assume tha t  the d i g i t  3 i s  the f i r s t  MF rout-  
ing d ig i t  sent .  "Timed battery" i s  returned v ia  the route 
commons t o  LEVS E and F of rotary switch SQO, closing the 
/I1 winding of relays T 1  and T2. Relays T I  and T2 operate 
to  the i r  "x" contacts, lock v ia  the i r  /I2 windings, ground 
leads MM1 and M M 2 ,  closing relays M 1  and M2, operate f u l -  
ly, and open the i r  111 windings. Relays M 1  and M2 operate, 
close re lay GA, and ground lead SQO, closing magnet SQO. 
Magnet SQO operates and operates i t s  INT springs. Relay 
GA operates, cloaes re lay GB, and connects "KP" tone 
(1700 & 1100 Hz) t o  the out-pulsing l o o p  v ia  repeat c o i l  
RC. After i t s  slow-to-operate interval ,  re lay GB operates 

I1 11 t o  i t s  X contacts, locks, operates ful ly ,  and opens r e -  
lay GA. Relay GA restores,  closes re lay  KP, and discon- 
nects "KP" tone from the out-pulsing loop. After i t s  slow- 
to-operate interval ,  re lay KP operates, locks, and closes 
re lay GA. Relay GA operates, grounds lead PS, closing the 

I 

/I2 winding of re lay  PS, and connects a  tone t o  the out- I 

pulsing l o o p  corresponding t o  the d i g i t  t o  be sent  (see 
TABLE D;  H-850215-A). Relay PS operates t o  i t s  "x" con- 
tac ts ,  connects lead TG t o  the 82 winding o f  re lay  L, 
operates ful ly ,  opens the /!2 windings of re lays  T 1  and T2, 
removes ground from leads MM1 and M M 2 ,  opening relays  Ml. 
and M2, respectively, and disconnects lead TG from the #1 
windings of relays TO, T I ,  T2, T4, and T7. Relays T 1  and 

I 
I 

fnaB2 (12M) 
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5.05 Advance t o  Codelreed Storage 

When a l l  the MI? routing d i g i t s  have been sent, the Trans- 
la tor  extends "timed battery" v ia  the route commons t o  LEVS 
C, E, and H of rotary switch SQO, closing the #1 windings 
of  relays TO, T I ,  and T7. Relays TO, T I ,  and T7 operate 
t o  the i r  "XI1 contacts, lock v ia  the i r  /j3 windings, ground 
leads MMO, MM1, and M M ,  closing relays MO, M I ,  and M, 
respectively, operate ful ly ,  open the i r  #1 windings, and 
close the #2 windings of relays AS and YS. Relays MO, M I ,  
and M7 operate and ground lead SQO, closing magnet SQO. 
Magnet SQO operates and operates i t s  INT springs. Relay 

11 11 PS operates t o  i t s  X contacts, connects lead TG t o  the 
?!2 winding of re lay L, operates ful ly ,  opens the /I2 wind- 
ings of relays TO, T I ,  and T7, removes ground from leads 
MMO, MM1, and M M 7 ,  opening relayo MD, M I ,  and  Mlr respec- 
t ively,  and disconnects lead TG from the #1 windings of 
relays TO, T I ,  T2, T4, and T7. Relay AS operates to  i t s  
I 1  11 X contacts, operates ful ly ,  removes ground from leads MS 
and SQO, opening magnet SQO, and closes re lay  MP. Relay MP 
operates and locks. Magnet SQO restores ,  and rotary switch 
SQO steps t o  the next bank contacts and res tores  i t s  INT 
springs, closing magnet SQO by ground v ia  the LEV C wipers 
of rotary switch SQO. Magnet SQO operates, and rotary 
switch SQO steps self - interruptedly t o  bank contacts /I13 
of rotary switch SQO. 

Rotary switch SQO w i l l  continue t o  s tep self - interruptedly 
t o  the bank contact of rotary switch SQO determined by the 
delete d i g i t  sent  by the Translator. Since the d i g i t  "4" 
i s  being used as the delete d i g i t  i n  t h i s  explanation, 

2 

MU ( 1 U I )  

T2 res tore .  Relays M 1  and M2 restore,  open relay GA, and 
disconnect the MF tone from the outpulsing loop. Relay GA 
res tores  and removes ground from leads SQO and PS, opening 
magnet SQO and the /I2 winding of re lay PS, respectively.  
Magnet SQO restores,  and rotary switch SQO steps i t s  wip- 
e r s  t o  the next bank contacts and res tores  i t s  INT springs. 
Relay PS restores,  connects lead TG t o  the #1 windings of 
relays TO, T I ,  T2, T4, and T7, and disconnects lead TG from 
the #2 winding of re lay L. 

I f  any addit ional  MF routing d i g i t s  are required, the fo l -  
lowing operation i s  similar t o  tha t  described i n  the prev- 
ious paragraph except that  relays KP and GB are already 
operated. 

i 

I 
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ground i s  p r e s e n t  on l e a d  DE. There fore ,  r o t a r y  sw i t ch  
SQO continues t o  step self-interruptedly to bank c o n t a c t s  
/I16 of  r o t a r y  sw i t ch  SQO where i t s  LEV B and C w ipe r s  
encoun te r  absence of  ground, opening t h e  Ji2 windings  of  
r e l a y s  PS and AS. Relay AS r e s t o r e s  and grounds l e a d  MS. 
Relay PS r e s t o r e s ,  connec t s  l e a d  TG t o  t h e  #1 windings  o f  
r e l a y s  TOJ T l j  T2, T4, a n d  T7, and d i s c o n n e c t s  l e a d  TG from 
t h e  !I2 winding of  r e l a y  L. The Regis te r -Sender  i s  now p re -  
pared t o  send t h e  r e g j s t e r e d  d i g i t s  beg inn ing  w i t h  t h e  4 t h  
d i g i t  s t o r e d  on t h e  code l r eeds .  

5.06 Sending S to red  D i g i t s  

" ~ i m e d  b a t t e r y 1 '  i s  connected t o  2 o u t  of  5 o f  LEVS Dj E j  F, 
G and H of r o t a r y  sw i t ch  SQO depending on t h e  s t o r e d  d i g i t  
t o  be s e n t .  For example, assume t h a t  t h e  d i g i t  4  i s  t h e  
f i r s t  s t o r e d  d i g i t  t o  be  s e n t .  Then "timed b a t t e r y "  i s  con- 
nec t ed  t o  LEVS D and G of  r o t a r y  s w i t c h  SQO v i a  t h e  code l -  
r e e d  s t o r e ,  c l o s i n g  t h e  #1 windings  of  r e l a y s  TO and T4. 
Relays TO and T4 o p e r a t e  t o  t h e i r  "X" c o n t a c t s ,  l ock  v i a  
t h e i r  #2 windings,  ground l e a d s  MMO and MM4, c l o s i n g  r e l a y s  
MO and M4, r e s p e c t i v e l y ,  o p e r a t e  f u l l y ,  c l o s e  t h e  #l and H2 
windings o f  r e l a y  PC i n  magnetic o p p o s i t i o n  ( f o r  p a r i t y  
check) ,  and open t h e i r  #1 windings .  Relays  MO and M4 oper -  
a t e  and c l o s e  r e l a y  GA by ground v i a  l e a d  MS and ground 
l ead  SQOj c l o s i n g  magnet SQO. Magnet SQO o p e r a t e s  and 
o p e r a t e s  i t s  INT s p r i n g s .  Relay GA o p e r a t e s ,  grounds  l e a d  
PS, c l o s i n g  t h e  #2 winding of  r e l a y  PS, and connec t s  t h e  
MF tone cor responding  t o  t h e  s t o r e d  d i g i t  ( s e e  TABLE I?, 
H-850215-A). Relay PS o p e r a t e s  t o  i t s  "Xu c o n t a c t s ,  con- 
n e c t s  l e a d  TG t o  t h e  #2 winding of  r e l a y  L, o p e r a t e s  f u l -  
l y ,  opens t h e  a2 windings o f  t h e  ope ra t ed  "T" r e l a y s  (re- 
l a y s  TO and T4 i n  t h i s  example), removes ground from t h e  
"MM" l e a d s  cor responding  t o  t h e  ope ra t ed  "T1' r e l a y s  ( l e a d s  
MMO and MM4 i n  t h i s  example),  opening t h e  ope ra t ed  I'M" 

r e l a y s  (MI and M4 i n  t h i s  example) .  Relays  TO and T4 re- 
s t o r e  and open t h e  /I1 and /I2 windings  o f  r e l a y  PC. Relays  
MO and M4 r e s t o r e ,  open r e l a y  GAS and d i s c o n n e c t  t h e  MF 
tone  from t h e  o u t p u l s i n g  loop.  Relay GA r e s t o r e s  and re- 
moves ground from l e a d s  PS and SQO, opening t h e  !I2 winding 
of  r e l a y  PS and magnet SQO, r e s p e c t i v e l y .  Magnet SQO re- 
s t o r e s ,  and r o t a r y  sw i t ch  SQO s t e p s  i t s  wipe r s  t o  t h e  n e x t  
bank c o n t a c t s  and r e s t o r e s  i t s  INT s p r i n g s .  Relay PS re- 
s t o r e s ,  connec t s  l e a d  TG t o  t h e  #1 windings  o f  r e l a y s  TO, 
T I J  T2, T4, and T7, and d i s connec t s  l e a d  TG from t h e  /,I2 
winding o f  r e l a y  L. 
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0 
\O The remaining s t o r e d  d i g i t s  a r e  sent v i a  t h e  m u l t i f r e -  

t quency mode a s  de sc r ibed  i n  t h e  p r ev ious  paragraph.  

g 5.07 MF Release  

7 
3 
w 
o 

3 
W 
1 

When r o t a r y  s w i t c h  SQO s t e p s  t o  t h e  bank c o n t a c t s  c o r -  
responding t o  t h e  l a s t  s t o r e d  d i g i t ,  t h e  fo l l owing  oper -  
a t i o n  i s  s i m i l a r  t o  t h a t  d e q ~ r i b e d  in  S e c t i o n  5.06 e x c e p t  
t h a t  t h e  T r a n s l a t o r  ex t ends  timed b a t t e r y t ' v i a  t h e  r o u t e  
commons t o  LEV J of  r o t a r y  s w i t c h  SQO and, when r e l a y  PS 
o p e r a t e s  t o  i t s  "X" c o n t a c t s ,  t h e  #2 winding of  r e l a y  L i s  
c l o s e d  by "timed ground" v i a  l e ad  TG. Relay L o p e r a t e s ,  
l ocks  v i a  i t s  /I1 winding, and grounds l e ad  ST, c l o s i n g  t h e  
#1 winding of r e l a y  ST. A f t e r  i t s  s low- to-opera te  inter-  
v a l ,  r e l a y  ST o p e r a t e s ,  l ocks  v i a  i t s  /I2 winding, end c l o s e s  
r e l a y  GA. Relay GA o p e r a t e s ,  grounds l e a d s  SQO and PIR, 
c l o s i n g  magnet SQO and t h e  /I1 and /I2 windings  of  r e l a y  RL 
i n  series w i t h  r e s i s t o r  R52, and connec t s  "ST" t one  (1700 
& 1500 Hz) t o  t h e  o u t p u l s i n g  loop.  Magnet SQO o p e r a t e s  and 
o p e r a t e s  i t s  INT s p r i n g s .  Relay RL o p e r a t e s  t o  i t s  "X" 
c o n t a c t s ,  o p e r a t e s  f u l l y ,  locks ,  t r a n s f e r s  l e a d  SPY ("CJ" 
w i r i ng )  and lamp SUPY from ground t o  l e a d  60 IPM, d i s con -  
n e c t s  l e ad  TG from t h e  !I1 windings of  r e l a y s  TO, TI, T2, 
T 4 ,  and T7, grounds l e a d s  GA, PC, and ALM(l), c l o s e s  t h e  
/I2 winding of  r e l a y  RS, and removes ground from l e a d  H 
t he r eby  r e l e a s i n g  t h e  acces s  c i r c u i t .  Relay RS o p e r a t e s ,  
c l o s e s  r e l a y  RR, s h o r t - c i r c u i t s  t h e  #2 winding of  r e l a y  
CL, and grounds TERMS 33 & 35 of CARD CONNECTORS 1-7. After 
i t s  s low- to-opera te  i n t e r v a l ,  r e l a y  RR o p e r a t e s  and removes 
ground from TERMS 33 & 35 of  CARD CONNECTORS 1-7. 

I f  FIG 15A i s  used,  t h e  fo l l owing  o p e r a t i o n  i s  t h e  same a s  
t h a t  de sc r ibed  i n  S e c t i o n  3.03. 

When t h e  a c c e s s  c i r c u i t  r e s t o r e s ,  t h e  loop  t o  t h e  #1 and #2 
windings of  r e l a y  A v i a  l e a d s  -1 and + 1  and t h e  l oop  v i a  
l e a d s  +O and -0 are opened. Relay A r e s t o r e s ,  opens r e l a y s  
B and PR, and c l o s e s  r e l a y  C. Relay PR r e s t o r e s .  Relay C 
o p e r a t e s ,  grounds l e a d s  CB, SQ, PG, and CC (FIG 41A o r  42A), 
removes ground from l e a d s  CD (FIG 41A o r  4 2 A ) ,  CM, and TCL, 
t r a n s f e r s  l e a d  DSL from l e a d  DSM t o  ground, d i s c o n n e c t s  
c a p a c i t o r s  C32 and C31 i n  series w i t h  r e s i s t o r  R64 from 
a c r o s s  l e a d s  4 - 1  and -1 (FIG 41A o r  42A), and c l o s e s  r e l a y  
CB. Relay CB ope ra t e s ,  connec t s  r e s i s t a n c e  ( r e s i s t o r  R19) 
b a t t e r y  t o  l e a d  TMI?, and c l o s e s  magnet SQI. Magnet SQI 
o p e r a t e s  and o p e r a t e s  i t s  INT s p r i n g s .  A f t e r  i t s  s low-to-  

L 
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release interval ,  re lay B restores,  removes ground from 
leads BB, CB, PG, RS, TONE ST, and (FIG 4 1 A  o r  42A used) 
CC and BM, removes res is tance ( res i s tor  R71) ground from 
lead LK (FIG 41A or 42A), grounds lead RL, opens re lays  
BB, CB, C and BC (FIG 6 A  o r  7A),  and opens the #2 winding 
of re lay BA. Relay PA restores,  grounds lead BAG, removes 
ground from the LEV A wipers of rotary switch SQI, and 
opens magnet SQI, correed AC, and relay MI?. Relay BB re-  
stores,  t ransfers lead T from ground t o  lead DT, removes 
ground from leads ST, MS, and ML, and opens re lays  DT 
(FIG 41A o r  42A), GA, GB, and KP and the /I1 and 82 wind- 
ings of relays MF and ST. Relay CB res tores  and removes 
resistance ( res i s tor  R19) -battery from lead TMN. Relay BC 
res tores .  Correed AC res tores .  Relay DT res tores .  Rclay 
MF restores,  removes ground from lead DL, opening re lay  DD 
and the operated "D" relays (relays DO and D4 i n  t h i s  
example), and opens the #1 winding of re lay L. Relay GA 
res tores ,  removes "ST" tone (1700 & 1500 Hz) v i a  repeat 
c o i l  RC from the outpulsing loop, and removes ground from 
lead SQO, opening magnet SQO. Relays GB, KP, ST, DD, and 
L res tore .  Rclays DO and D4 res tore  and remove ground from 
leads DA, DD, DE, DH, and D J .  After the slow-to-release 
in te rva l  provided by re s i s to r  R57 and diode C R l l O  (FIG U 
o r  10A) o r  by r e s i s t o r  R7O and diode CR125 (FIG 41A o r  
42A), re lay C res tores  and t ransfers  lead DSL from ground 
t o  lead DSM. Magnet SQI res tores  and the following oper- 
at ion i s  the same as tha t  described i n  Section 3.01.1.1. 

6.00 Alternate Routing LOperated: Relays A, B, BA, BB, 
and PR, correed AC, and possibly re lays  BC (FIG 6 A  
o r  7A) and DT (FIG 4l.A o r  42A): 

6 . 0 1  A l l  Trunks Busy 

When a l l  trunks of the primary route are busy, the Trans- 
la tor  returns "timed battery1' v ia  the route commons t o  
LEV J of rotary switch SQO, and the following operation i s  
similar  t o  tha t  described i n  Section 3.04 except tha t  when 
relay PS operates t o  i t s  "X" contacts the #2 winding of 
re lay L i s  closed. Relay L operates, locks v ia  i t s  #1 
winding, and closes the #2 winding of re lay  AR. Relay AR 

I t  I t  operates to i t s  X contacts, operates ful ly ,  c l w e r  r e l ay  
SQ before i t  restores,  and opens magnet SQO and the #2 
winding of re lay L. Magnet SQO res tores ,  and ro tary  switch 
SQO steps i t s  wipers to the next bank contacts and re s to res  
i t s  INT springs, closing magnet SQO by ground v ia  the LEV B 
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r e l a y  PS opera tes  t o  i t s  "X" c o n t a c t s ,  the # 2  winding of 
r e l a y  L i s  closed.  Relay L opera tes  and locks v la  i t s  #1 
winding. During the  i n t e r d i g i t a l  pause f ollawing the  out-  
puls ing  of  the rou t ing  d i g i t ,  the  succeeding S e l e c t o r  s t e p s  
t o  i t s  11th  r o t a r y  p o s i t i o n  where p o s i t i v e  boos ter  b a t t e r y  
i s  connected t o  lead  +O, c los ing  the #1 and 1 2  windings of 
r e l a y  BT (FIG 49A). Relay BT opera tes  and connects lead  
BTD t o  lead BTC. 

The opera t ion  f o r  the  i n t e r d i g i t a l  pause i s  s i m i l a r  t o  t h a t  
descr ibed i n  Sec t ion  4.02, except tha t ,  when r e l a y  PS r e -  
s t o r e s ,  the  1/2 winding of r e l a y  AR i s  a l s o  closed and the  
# l  and #2 windings of r e l a y  L a r e  opened. Relay AR oper- 
a t e s  t o  i t s  "X" con tac t s ,  locks ,  r e c l o s e s  the  # l  winding of 
r e l a y  L, and c l o s e s  r e l a y  SQ, opera tes  f u l l y ,  diseonnects  
lead  TG from the  #1 windings of r e l a y s  TO, TI ,  T2, T4, and 
T7, and c l o s e s  the  # l w i n d i n g  of r e l a y  AB. Relay AB oper- 
a t e s  t o  i t s  "X" c o n t a c t s ,  opera tes  f u l l y ,  locks ,  opens the  
outpuls ing  loop v i a  leads  +O and -0, and opens the  #1 and 
112 windings of r e l a y  BT. Relay BT r e s t o r e s  and discon- 
n e c t s  lead  BTC from lead  BTD. Af te r  i t s  slow-to-operate 
i n t e r v a l ,  r e l a y  SQ opera tes ,  c l o s e s  r e l a y  BO (FIG 10A o r  
42A) and PM, t u r n s  on the  pulse genera tor ,  and c l o s e s  
magnet SQO by ground v i a  the  LEV B wipers and INT spr ings  
of  r o t a r y  switch SQO. Relay BO opera tes  and disconnects  
l eads  -1 and +1 from leads  -0 and +O v i a  capac i to r s  N and 
P,  r e spec t ive ly .  Relay PM opera tes ,  c loses  the  #l winding 
of r e l a y  TF, and grounds terminal  4 (CARD CONNECTOR 15 - 
FIG 43A, 44A, 46A o r  47A). Relay TF opera tes ,  grounds 
terminal  PP, and c l o s e s  the  111 winding of r e l a y  P. Relay 
P opera tes  t o  i t s  "X" c o n t a c t s ,  ope ra tes  f u l l y ,  and s h o r t -  
c i r c u i t s  winding A of shunt  f i e l d  r e l a y  SD and the  81 
winding of  r e l a y  PS. Magnet SQO opera tes ,  and s t e p s  s e l f  - 
i n t e r r u p t e d l y  u n t i l  t he  LEV B wipers of r o t a r y  switch SQO 
encounter absence of ground. 

The pulse genera tor  opens r e l a y  PM. Relay PM r e r t o r e s ,  
opens the  /,l winding of r e l a y  TF, and c loses  the  # 2  wind- 
ing  of correed CS1 i n  s e r i e s  wi th  r e s i s t o r  R 3  o r  connects 
r e s i s t a n c e  ( r e s i s t o r  R3) ground t o  terminal  3 (CARD CON- 
NECTOR 15 - FIG 43A, 44A, 46A, o r  47A). Correed CS1 oper- 
a t e s .  Relay TF r e s t o r e s ,  tu rns  o f f  the  pulse  genera to r ,  
removes ground from terminal  PP, and removes the  s h o r t  
c i r c u i t  from the 81 winding of r e l a y  PS, c los ing  the # 1  
winding of r e l a y  PS i n  s e r i e s  wi th  the  # 1  winding of r e l a y  P. 
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wipers  of r o t a r y  switch SQO. Magnet SQO opera tes ,  and 
r o t a r y  switch SQO steps self -interruptedly t o  bank contacts 
of r o t a r y  switch SQO a s  determined by s t r app ing  (gee  NOTE 
53, H-850215-A) . 
During the  absorb d i g i t  cyc le  the  c a l l i n g  pa r ty  has con- 
t inued d i a l i n g .  Rotary switch SQI s t e p s  t o  the  nex t  bank 
con tac t s  a f t e r  each d i g i t  i s  s e n t .  When the  l a s t  d i g i t  has 
been r e g i s t e r e d ,  r o t a r y  switch SQI s t e p s  t o  i t s  next  bank 
contac ts  where i t s  LEV A wipers encounter absence of ground, 
opening the  8 2  winding of r e l a y  AR. Relay AR r e s t o r e s ,  con- 
nec t s  lead  TG t o  the  # 2  winding of r e l a y  L, opens r e l a y  SQ, 
and c l o s e s  magnet SQO. Magnet SQO opera tes  and opera tes  i t s  
INT spr ings .  Relay SQ r e s t o r e s ,  disconnects  lead  TG from 
the /I2 winding of r e l a y  L, opens r e l a y  BO (FIG 10A o r  42A) 
and magnet SQO, and c l o s e s  the  # 2  winding of r e l a y  TF. 
Magnet SQO r e s t o r e s ,  and r o t a r y  switch SQO s t e p s  i t s  wipers  
t o  the  next  bank con tac t s  and r e s t o r e s  i t s  INT sp r ings .  Relay 
BO r e s t o r e s  and connects l eads  -1 and +1 t o  l eads  -0 and 
+O v i a  capac i to r s  N and P,  r e s p e c t i v e l y .  Relay TF opera tes ,  
tu rns  on the  pulse  genera tor ,  c l o s e s  r e l a y  PM and the  # 2  
winding of r e l a y  PS, and c l o s e s  the  #2 winding of r e l a y  P 
i n  magnetic oppos i t ion  t o  the  #l winding of r e l a y  P. 
Relay PM opera tes ,  and the  following opera t ion  i s  similar 
t o  t h a t  descr ibed i n  Sect ion  4.02 except t h a t ,  when r e l a y  
PS r e s t o r e s ,  the  #/I windings of r e l a y s  AB and L a r e  opened. 
Relay AB r e s t o r e s  and c loses  the  outpuls ing  loop v i a  l eads  
-0 and +O. Relay L r e s t o r e s  . The Regis ter-Sender i s  now 
prepared t o  r ece ive  rou t ing  i n s t r u c t i o n  from the  Trans la to r  
v i a  the  r o u t e  commons. 

6.02 0 

When the Trans la tor  sends r o u t i n g  d i g i t s  t o  the  Reg i s t e r -  
Sender v i a  the  r o u t e  commons, the  Register-Sender outpulses  
the  d i g i t s  t o  s t e p  the  succeeding S e l e c t o r  t o  the  l e v e l  
corresponding t o  the  rou t ing  d i g i t  i f  t he re  i s  an i d l e  
t runk a v a i l a b l e  (no "AR" on LEV J banks of r o t a r y  switch 
SQO) . When the  S e l e c t o r  f i n d s  an i d l e  t runk and switches 
through, the  rou t ing  i s  completed, and the Register-Sender 
can outpulse the s to red  d i g i t s .  

I f  a l l  the  t runks of  the  succeeding S e l e c t o r  l e v e l  become 
busy a f t e r  outpuls ing  of the  rou t ing  d i g i t  has begun, the  
Trans la tor  connects "timed ba t t e ry"  t o  the  LEV J bank con- 
t a c t  5 of r o t a r y  switch SQO ( 1 s t  a l t e r n a t e  r o u t e )  v i a  the  
r o u t e  commons. The outpuls ing  of the  r o u t i n g  d i g i t  i s  
s i m i l a r  t o  t h a t  descr ibed i n  Sect ion  4.01 except  t h a t ,  when 
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Relay PS o p e r a t e s  t o  i t s  "X" c o n t a c t s ,  o p e r a t e s  f u l l y ,  and 
opens t h e  #2 windings of cor reed  CS1 and r e l a y  AR. Cor- 
reed  CS1 r e s t o r e s .  Relay AR r e s t o r e s ,  and t h e  fo l l owing  
o p e r a t i o n  i s  t h e  same a s  t h a t  de sc r ibed  i n  S e c t i o n  6.01.  

6.03 S p e c i a l  De le t e  D i g i t  I n s t r u c t i o n s  Needed f o r  A l t e r -  
n a t e  Routing (FIG 46A, 47A, 16A o r  17A) 

When t h e  primary r o u t e  i s  busy, a l t e r n a t e  r o u t e s  may have 
t o  be used which r e q u i r e  d i f f e r e n t  r o u t i n g  i n s t r u c t i o n s  
than t hose  provided f o r  t h e  primary r o u t e .  111 t h i s  c a s e  
t he  Regis ter-Sender  must r e c e i v e  i t s  a l t e r n a t e  r o u t i n g  
i n s t r u c t i o n s  b e f o r e  r o t a r y  swi t ch  SQO s t e p s  t o  t h e  pr imary 
r o u t i n g  i n s t r u c t i o n  p o s i t i o n .  

The fo l lowing  o p e r a t i o n  i s  s i m i l a r  t o  t h a t  de sc r ibed  i n  
S e c t i o n  6 .01  excep t  t h a t ,  when r e l a y  L ope ra t e s ,  r e l a y  SL 
i s  a l s o  ciperated. Relay SL ope ra t e s ,  locks ,  and removes 
ground from c o n t a c t  !I11 of l e v e l  C of  r o t a r y  s w i t c h  SQO. 

Once t h e  Regis ter-Sender  r e c e i v e s  i t s  r o u t i n g  i n s t r u c t i o n s ,  
t he  fo l lowing  o p e r a t i o n  i s  s i m i l a r  t o  t h a t  de sc r ibed  i n  
S e c t i o n  3.06 excep t  t h a t  r o t a r y  swi t ch  SQO s t e p s  t o  i t s  
bank c o n t a c t s  1/11 i n s t e a d  of  1/12. The d e l e t e  d i g i t  oper-  
a t i o n  i s  s i m i l a r  t o  t h a t  descr ibed  i n  S e c t i o n  3.07 excep t  
t h a t  o u t p u l s i n g  w i l l  s t a r t  w i t h  the s t o r e d  d i g i t  p re-  
ced ing  t h e  d e l e t e  d i g i t .  For example: the  d i g i t  2 i n d i  - 
c a t e s  t h a t  sending s t a r t s  w i t h  t h e  1st s t o r e d  d i g i t ,  t h e  
d i g i t  3 i n d i c a t e s  t h a t  sendjng s t a r t s  w i t h  t h e  2nd s t o r e d  
d i g i t ,  e t c .  

- 
7.00 Release  [Operated: Relays A, B, B A j  BB, PR, and ?4l?, 

cor reed  AC, and p o s s i b l y  r e l a y s  DT ( F I G  47.A o r  42A) 
and BC (FIG 6A or  7 A ) J  

7.01. Via S t r app ing  

The  LEV A bank of r o t a r y  swi t ch  SQO i s  w i r e d  t o  r e l e a s e  t h e  
I?cgi.ster-Sender a f t e r  t h e  l a s t  s t o r e d  d i g i t  is s e n t  (see 
NOTE 54, H-850215-A). When r o t a r y  swi t ch  SQO s t e p s  t o  t h e  
hank. c o n t a c t  of  LEV A of  r o t a r y  swi t ch  SQO wired t o  strap 
A, r e l a y  RL i s  c lo sed .  

1 1  1 1  L<elay RL o p e r a t e s  t o  i t s  X c o n t a c t s ,  o p e r a t e s  f u l l y ,  
locks ,  removes ground from l e a d  H thereby  r e l e a s i n g  t h e  
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access  c i r c u i t ,  disconnects l e a d  TG f r o m  t h e  #1 windings 
of r e l a y s  TO, T I ,  T2, T4, and T7, t r a n s f e r s  lead SPY ("cJ" 
wir ing)  and lamp SUPY from ground t o  lead 60 IPM, c l o s e s  
the  #2 winding of r e l a y  KS, and grounds l eads  GA, PC, and 
A L M ( ~ ) .  Relay RS opera tes ,  c l o s e s  r e l a y  KK, and grounds 
TERMS 33 & 35 of CARD CONNECTOKS 1-7.  Af te r  i t s  slow-to- 
opera te  i n t e r v a l ,  r e l a y  RR operates  and removes ground from 
TERMS 33 & 35 of CARD CONNECTORS 1-7. 

When the  access  c i r c u i t  r e s t o r e s ,  the following opera t ion  
i s  s i m i l a r  t o  t h a t  described i n  Sect ion  3.01.1.1 except  t h a t  
r e l a y  CL i s  n o t  operated and r e l a y  MP i s  opened when r e l a y  
BA r e s t o r e s .  Relay MP r e s t o r e s .  

7.02 Via "AK Mark 

When r o t a r y  switch SQO s t e p s  t o  the  con tac t s  corresponding 
t o  the l a s t  s to red  d i g i t ,  t he  following opera t ion  i s  s i m i -  
l a r  t o  t h a t  desc r i lpd  i n  S e c t i 0 n ~ ~ 4 . 0 1  except t h a t  t h e  
Trans la tor  extends timed b a t t e r y  v i a  the  r o u t e  commons t o  
LEV J of r o t a r y  switch SQO and, when r e l a y  PS opera tes  t o  
i t s  "Xu contac ts ,  t h e  #2 winding of r e l a y  L i s  closed by 
"timed ground" v i a  lead TG. Relay L operates ,  locks v i a  

1 1  11 i t s  #1  winding ( T re layo r e s t o r e d ) ,  and c l o s e s  the  #1 and 
112 windings o f  r e l a y  RL i n  series wi th  r e s i s t o r  R52. Relay 
KL operates ,  and the  following opera t ion  i s  s i m i l a r  t o  t h a t  
described i n  Sect ion  7.01 except t h a t ,  when r e l a y  BA r e -  
s t o r e s ,  r e l a y s  PS and TF a r e  opened, and ( i f  operated)  opens 
r e l a y  PM and any CS( ) correed.  Relay PS r e s t o r e s  and 
opens the #1 winding of r e l a y  L.  Relays L ,  TF, and PM 
and correed CS( ) r e s t o r e .  

7.03 "CT" Wiring Provided 

Operation i s  s i m i l a r  t o  t h a t  descr ibed i n  Sect ion  7.01 except 
when r e l a y  RL opera tes  opera t ion  then proceeds a s  descr ibed 
i n  Sect ion 3.03.1. 

8.00 P a r i t y  Check 

During outpuls ing ,  t h i s  c i r c u i t  performs a p a r i t y  check on 
t h e  d i g i t  s to red  i n  t h e  code1 reeds t o  determine i f  a v a l i d  
2 out  ob 5 code i s  being received.  When a v a l i d  code is  

I t  11 being s e n t ,  2 out  of t h e  5 T r e l a y s  a r e  opera ted .  Relay 
PC i s  ad jus ted  t o  opera te  when 1, 3, 4 ,  or 5 of r e s i s t o r s  
R14-R18 a r e  i n  p a r a l l e l  with each o the r  and i n  series with 
the  ill winding of r e l a y  PC. Relay PC does no t  opera te  when 
any 2 of r e s i s t o r s  Rl4-R18 a r e  i n  p a r a l l e l  with each o t h e r  
and i n  s e r i e s  with the #1 winding of r e l a y  PC. 
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When a valid 2 out of 5 code i s  received, the following 
operation i s  the same as that described i n  Section 4.01. 

I 1  11 When an invalid code i s  received, 1, 3, 4, o r  5 of  the T 
relays operate t o  their  "XI' contacts, lock, operate fully,  
open their  K 1  windings, close relays SQ and PC, and close 
o r  open various relays depending upon the combination of 
1 1  11 T relays operated. Relay PC operates and connects reoist-  
ance (potentiometer R46) 'ground to lead TMN thereby clharging capacitor 
C27 (FIG 14A) via resiotor R51. After its slow-to-operate iaterval, 
relay SQ m t e s .  When capacitor C27 has charged suft-iciently, siliam 
controlled rectifier 42 i s  triggered, Silicon cantrolled rectifier 42 
turns on and closes the #1 winding of relay TM1. Relay TM1 

11 11 operates t o  i t s  X contacts, locks via  i t s  #2 winding, 
operates fully, grounds the LEV B wipers of rotary switch 
SQI, grounds leads ALM(2) and GA, closes the #1 winding of 
relay DS in  ser ies  with the ill winding of relay ABJ closes 
the ill winding of relay BA, and closes relay SC i n  ser ies  
with res is tor  K 7 .  Relay SC operates and disconnects lead 
TG from the #1 windings of relays TO, T I ,  T2, T4, and T7. 
Relay AB operates t o  i t s  "X" contacts and operates ful ly.  

11 1 1  Relay DS operates t o  i t s  X contacts, connects lead +O 
t o  lead -0, and operates ful ly.  The Register-Sender i s  
now locked and i s  prevented from outpulsing my additional 
d ig i t s .  

When the call ing party disconnects, the l o o p  t o  the #1 and 
/I2 windings of relay A via leads -1 and +1 i s  opened. Relay 
A restores, opens relays B and PR, and closes relay C. Re- 
lay PR restores.  Relay C operates, grounds leads CBJ SQ, 
PG, and CC (FIG 41A o r  42A), removes ground from leads CD 
(FIG 41A o r  42A), CM, and TCL, transfers lead DSL from lead 
DSM t o  ground, disconnects capacitors C31 and C32 in ser ies  
w i t h  res is tor  R64  from across leads -1 and +1 (FIG 41A o r  
42A), and closes relay CB. Relay CB operates and closes 
magnet SQI. Magnet SQI operates and operates i t s  INT 
springs. After i t s  slow-to-release interval, relay B re- 
stores, remows ground from leads BB, CB, PG, RS, TONE ST, 
and (FIG 41A o r  42A used) CC and BM, removes resistance 
(resis tor  R71) ground from lead LK (FIG 41A o r  42A), 
grounds lead RL, closes relay RL, and opens relays BB, CB, 
C, and BC (FIG 6 A  o r  7A) and the 8 2  winding of relay BA. 
Kelay RL operates t o  i t s  "X" contacts, operates fully, 
locks, removes ground from lead H thereby releasing the 
access c i rcui t ,  transfers lead SPY ("cJ" wiring) and lamp 
SUPY from ground t o  lead 60 IPM, and grounds leads PC and 
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ALM(1). Relay CB r e s t o r e s  and opens magnet SQI. Relay 
BC r e s t o r e s .  Relay BB r e s t o r e s ,  removes ground from t h e  
LEV A w ipe r s  of  r o t a r y  s w i t c h  SQI, t r a n s f e r s  l e a d  T from 
ground t o  l e a d  DT, and opens r e l a y  DT (FIG 41A o r  42A) . 
Magnet SQI r e s t o r e s ,  and r o t a r y  s w i t c h  SQI s t e p s  i t s  
wipe r s  t o  t h e  n e x t  bank c o n t a c t  and opens i t s  INT s p r i n g s .  
Relay DT r e s t o r e s .  After t h e  s l ow- to - r e l ea se  i n t e r v a l  
provided by r e s i s t o r  R57 and d iode  C R l l O  (FIG 1A o r  10A) 
o r  by r e s i s t o r  R70 and d iode  CR125 (FIG 4 1 A  o r  42A), r e l a y  
C r e s t o r e s  and t r a n s f e r s  l e a d  DSL from ground t o  l e a d  DSM. 
The Regis ter -Sender  remains locked o u t  of  s e r v i c e  u n t i l  
t h e  RESET key i s  ope ra t ed .  

When t h e  RESET key i s  opera ted ,  s i l i c o n  c o n t r o l l e d  r e c t i -  
f i e r  42 i s  turned o f f ,  ground i s  removed from l e a d  ALM(2), 
r e l a y s  SC and PC a r e  opened, and t h e  /I1 windings  of  r e l a y s  
13A, DS, and AB a r e  opened. Relay BA r e s t o r e s ,  grounds 
l e ad  BAG, c l o s e s  magnet SQI, and opens r e l a y s  SQ, PC, and 
MP, t h e  #2 winding of  r e l a y  TM1, a l l  of  t h e  ope ra t ed  "TI1 
r e l a y s ,  winding A of  s h u n t  f i e l d  r e l a y  SD, and c o r r e e d  AC 
( i f  o p e r a t e d ) .  Relays AB and DS r e s t o r e  and d i s connec t  
l e ad  +O from l e a d  -0. Relays  SC, TM1, MP, SQ, and "T" 
r e s t o r e .  Correed AC r e s t o r e s .  Magnet SQI o p e r a t e s ,  and 
r o t a r y  s w i t c h  SQI s t e p s  s e l f - i n t e r r u p t e d l y  t o  i t s  "home" 
p o s i t i o n  where i t s  ON s p r i n g s  ope ra t e ,  open t h e  "homing" 
c i r c u i t ,  and c l o s e  magnet SQO v i a  i t s  INT s p r i n g s .  Magnet 
SQO ope ra t e s ,  and r o t a r y  s w i t c h  SQO s t e p s  s e l f - i n t e r r u p t e d l y  

I 1  t o  i t s  home" p o s i t i o n  where i t s  ON s p r i n g s  o p e r a t e ,  open 
i t s  "homing" c i r c u i t ,  and s h o r t - c i r c u i t  t h e  /I1 end V2 
windings o f  r e l a y  KL. Relay RL r e s t o r e s ,  d i s c o m e c t s  l e a d  
60 IPM from l e a d  SPY ("CJ" w i r i n g )  and lamp SUPY, t r a n s f e r s  
l e a d  G from ground t o  r e s i s t a n c e  ( r e s i s t o r  K7) b a t t e r y ,  
t r a n s f e r s  l e a d  TMC from r e s i s t a n c e  ( r e s i s t o r  R13) ground t o  
r e s i s t a n c e  ( r e s i s t o r  R7) b a t t e r y ,  and grounds  l e a d  ATB. 
The c i r c u i t  i s  now a t  normal.  

9.00 D i a l i n g  E r r o r s  (Operated:  Relays  A, B, BA, and PK, 
co r r eed  AC, and p o s s i b l y  r e l a y s  TC, S, DS, and BG) 

9 .01  F a i l u r e  t o  D i a l  Any D i g i t s  

9 .01.1  "L" Wiring Used 

I f  a s u b s c r i b e r  seizes t h e  Regis te r -Sender  a s  d e s c r i b e d  in  
S e c t i o n  1 .00 b u t  f a i l s  t o  d i a l  w i t h i n  a predetermined t i m e  
i n t e r v a l  ( s e e  NOTE 9, H-850215-A), c a p a c i t o r  C27 (FIG 14A) 
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cha rges  s u f f i c i e n t l y  t o  t r i g g e r  s i l i c o n  c o n t r o l l e d  r e c t i -  
f i e r  Q2, S i l i c o n  c o n t r o l l e d  r e c t i f i e r  42 t u r n s  on and 
c l o s e s  t h e  # 1  winding of r e l a y  TM1. Relay TM1 o p e r a t e s  t o  

I 1  I t  i t s  X c o n t a c t s ,  l ocks  v i a  i t s  3 2  winding, o p e r a t e s  f u l l y ,  
c l o s e s  t h e  /I2 winding of  r e l a y  RS, and c l o s e s  t h e  61 and #2 
windings  of r e l a y  RL i n  series w i t h  r e s i s t o r  R52. Relay RL 

I 1  11 o p e r a t e s  t o  i t s  X c o n t a c t s ,  o p e r a t e s  f u l l y ,  locks ,  removes 
ground from l e a d  H t he r eby  r e l e a s i n g  t h e  a c c e s s  c i r c u i t ,  
d i s c o n n e c t s  l e a d  TG from t h e  #1 windings  o f  r e l a y s  TO, TI,  
T2, T4, o r  T7 ( r e l a y  DS ope ra t ed ) ,  t r a n s f e r s  l e a d  SPY ("CJ" 
w i r i n g )  and lamp SUPY from ground t o  l e a d  60 IPM, and 
grounds l e a d s  PC, GA, and A L M ( 1 ) .  Relay RS o p e r a t e s ,  closes 
r e l a y  RR, and grounds TERMS 33 & 35 of CAKD CONNECTORS 1-7. 
After i t s  s low- to-opera te  i n t e r v a l ,  r e l a y  RR o p e r a t e s  and 
removes ground from TERMS 33 & 35 of  CARD CONNECTORS 1-7. 

when t h e  a c c e s s  c i r c u i t  r e s t o r e s ,  t h e  fo l l owing  o p e r a t i o n  
i s  s i m i l a r  t o  t h a t  de sc r ibed  in  S e c t i o n  3.01.1.1 e x c e p t  
t h a t  r e l a y s  CL, BB, DT, and BC a r e  n o t  opera ted ,  r e l a y  BG 
i s  opened ( i f  ope ra t ed )  when r e l a y  B r e s t o r e s ,  and r e l a y s  
DS, TM1, a n d  TC a r e  opened ( i f  ope ra t ed )  and s i l i c o n  con- 
t r o l l e d  r e c t i f i e r  42 i s  tu rned  o f f  when r e l a y  BA r e s t o r e s .  
Kelay BG r e s t o r e s  and opens t h e  #3 winding of  p o l a r  r e l a y  
PA ("J" w i r i n g ) .  Relays  DS and TM1 r e s t o r e .  Relay TC 
r e s t o r e s ,  d i s c o n n e c t s  l e a d s  TS1 and TS2 from leedo  -1 and 
+1, r e s p e c t i v e l y ,  connec t s  l e a d  TCA t o  t h e  #1 winding of 
r e l a y  TC, t r a n s f e r s  l e a d  TB from l e a d  TCM t o  l e a d  DPM, and 
opens r e l a y  S. Relay S r e s t o r e s .  

9.01.2 "P" h i r i n g  Used 

The fo l l owing  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  i n  
S e c t i o n  9 .01 .1  excep t  t h a t  t h e  /I1 and #2 windings  of  r e l a y  
RL a r e  n o t  c lo sed  when r e l a y  TM1 o p e r a t e s .  Relay RS oper -  
a t e s ,  c l o s e s  r e l a y s  RR a n d  NC, and grounds TERMS 33 & 35 
of  CARD CONNECTORS 1-7. A f t e r  i t s  s low- to-opera te  i n t e r v a l ,  
r e l a y  NC o p e r a t e s ,  locks ,  connec t s  l e a d  TG t o  t h e  #2 wind- 
i n g  of r e l a y  L, t r a n s f e r s  l e a d  TB from t e r m i n a l  21  of  CARU 
CONNECTOR 1 t o  l e a d  PL, opens ( i f  ope ra t ed )  r e l a y  BG and 
t h e  #2 winding of r e l a y  DS, o p m s  t h e  #1 and /I2 windings  
of  r e l a y  TM1, and t u r n s  o f f  s i l i c o n  c o n t r o l l e d  r e c t i f i e r  
42. After i t s  s low- to-opera te  i n t e r v a l ,  r e l a y  RR o p e r a t e s  
and removes ground from TERMS 33 & 35 of  CARD CONNECTORS 
1-7. Relay DS r e s t o r e s .  Relay BG r e s t o r e s  and opens t h e  

I I  I 1  #3 winding of r e l a y  PA ( J w i r i n g ) .  Relay TM1 r e s t o r e s ,  
removes ground from t h e  LEV B w ipe r s  o f  r o t a r y  s w i t c h  SQI, 
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and opens t h e  winding of  r e l a y  RS. Relay RS r e s t o r e s  
and opens re lay  RR. Relay RR restores. The Regioter-Sen-  
d e r  i s  now prepared t o  r e c e i v e  r o u t i n g  i n s t r u c t i o n s  from 
t h e  T r a n s l a t o r .  The c a l l  may now be r o u t e d  t o  an i n t e r -  
c e p t  t runk ,  t o  an i n fo rma t ion  Operator ,  o r  t o  a  v a c a n t  
l e v e l  t o  r e c e i v e  busy t one  depending upon t h e  o p e r a t i n g  
p rocedures  o f  t h e  t e lephone  company. 

9.02 P a r t i a l  D i a l i n g  (Operated:  Relays  A, B, BA, BB, 
and PR, co r r eed  AC, and p o s s i b l y  r e l a y s  BC and DT) 

9 .02.1  " U l "  Wiring Used; "T" Wiring O m i t t e d  

During t h e  i n t e r d i g i t a l  pause w h i l e  t h e  c a l l i n g  p a r t y  i s  
d i a l i n g  t h e  d i g i t s  of a d e s i r e d  number, r e s i s t a n c e  (poten-  
t i o m e t e r s  R44 and  R46 i n  series) ground i s  connected t o  lead  
TMN a s  de sc r ibed  in  S e c t i o n  2.00.  I f  t h e  c a l l i n g  p a r t y w a i t s  
longer  t han  a  predetermined i n t e r v a l  (see NOTE 9, H-850215-A) 
t o  d i a l  t h e  n e x t  d i g i t ,  c a p a c i t o r  C27 ( F I G  14A) cha rges  
s u f f i c i e n t l y  t o  t r i g g e r  s i l i c o n  c o n t r o l l e d  r e c t i f i e r  42. 
S i l i c o n  c o n t r o l l e d  r e c t i f i e r  42 t u r n s  on and c l o s e s  t h e  +I1 

11 I 1  winding of  r e l a y  TM1. Relay TM1 o p e r a t e s  t o  i t s  X con- 
t a c t s ,  l o c k s  v i a  i t s  /#2 winding, o p e r a t e s  f u l l y ,  and 
c l o s e s  t h e  /#2 winding o f  r e l a y  RS. Relay RS o p e r a t e s ,  and 
t h e  fo l lowi rg  o p e r a t i o n  i s  s i m i l a r  t o  t h a t  de sc r ibed  in  
S e c t i o n  9.01.2 excep t  t h a t  l e a d  TB i s  connected t o  l e a d  NC 
when r e l a y  NC o p e r a t e s .  

9.02.2 "T" Wiring Used; "U1" Wiring O m i t t e d  

The fo l l owing  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  i n  
S e c t i o n  9 .02.1  excep t  t h a t  r e l a y s  RR and NC a r e  c l o s e d  and 
TERMS 33 & 35 of  CARD CONNECTORS 1-7 a r e  grounded when re- 
l a y  RS o p e r a t e s .  A f t e r  i t s  s low- to-opera te  i n t e r v a l ,  r e l a y  
NC o p e r a t e s ,  locks ,  t r a n s f e r s  l e a d  TB from t e r m i n a l  21 of 
CARD CONNECTOR 1 t o  l e ad  NC, opens t h e  #1 and #2 wind ings  
of  r e l a y  TM1, t u r n s  o f f  s i l i c o n  c o n t r o l l e d  r e c t i f i e r  42, 
and c l o s e s  t h e  ##I and /I2 windings  of  r e l a y  RL in  series 
w i t h  r e s i s t o r  R52. After i t s  s low- to-opera te  i n t e r v a l ,  
r e l a y  RK o p e r a t e s  and removes ground from TERMS 33 & 35 of 
CAKD CONNECTORS 1-7. Relay TM1 r e s t o r e s ,  removes ground 
from t h e  U V  B w ipe r s  o f  r o t a r y  s w i t c h  SQI, and momentarily 
opens t h e  i#2 winding o f  r e l a y  RS. Relay RL o p e r a t e s  t o  i t s  
11 11 X c o n t a c t s ,  o p e r a t e s  f u l l y ,  locks ,  removes ground from 
l ead  H t he r eby  r e l e a s i n g  t h e  a c c e s s  c i r c u i t ,  d i s c o n n e c t s  
l e a d  TG from t h e  /I1 windings o f  r e l a y s  TO, TI, T2, T4, and 
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T7, t r a n s f e r s  lead SPY ("CJ" wiring) and lamp SUPY from 
ground t o  lead 60 IPM, m d  grounds lead PC, ALM(l), and 
GA . 
When the  access c i r c u i t  r e s t o r e s  the  following opera t ion  
i s  s imi l a r  t o  t h a t  described i n  Sect ion 3.01.1.1 except 
t h a t  r e l a y  CL i s  no t  operated and r e l a y  NC i s  opened when 
r e l a y  BA r e s to r e s .  

9.03 Dialing Excess Dig i t s  (Operated: Relays A, B, BA, 
BB, and PR, correed AC, and possibly r e l a y s  BC and DT) 

9.03.1 I'LL" Wiring Used 

Rotary switch SQI takes one s t e p  a f t e r  r e g i s t e r i n g  each 
d i g i t  the  c a l l i n g  par ty  d i a l s .  I f  the  c a l l i n g  par ty  d i a l s  
an excess number of d i g i t s  and r o t a r y  switch SQI s t e p s  t o  
i t s  bank contac t  #15, the  and #2 windings of r e l a y  RL 
a r e  closed i n  s e r i e s  with r e s i s t o r  R52. Relay RL operates, 
and the  following operat ion i s  the  same a s  tb t  described 
i n  Sect ion 7.01. 

9.03.2 "MM" Wiring Used 

I f  the  c a l l i n g  par ty  d i a l s  an excess n G b e r  of d i g i t s  and 
r o t a r y  switch SQI s t eps  t o  i t s  bank contac t  1/15, r e l a y  NC 
i s  closed.  Af ter  i t s  slow-to-operate i n t e rva l ,  r e l a y  NC 
operates,  locks, c o ~ e c t s  lead TG t o  the  #2 winding of re- 
l a y  L, and t rans fe r8  lead TB from terminal  21 of CARD CON- 
NECTOR 1 t o  lead NC. The Register-Sender i s  now prepared 
t o  rece ive  rou t ing  i n s t ruc t i ons  from the  Trans la tor .  The 
c a l l  may now be routed t o  an i n t e r c e p t  trunk, t o  an in -  
formation Operator, or  t o  a vacant l e v e l  t o  rece ive  busy 
tone depending Dn the operat ing procedures of the  tele- 
phone company. 

10.00 Stop Dial  

bhen a oucceeding c i r c u i t  i s  no t  prepared t o  accept  the  
d i g i t s  being outpulsed by the  Register-Sender, b a t t e r y  
p o l a r i t y  i s  reversed v i a  leads -0 and +O clos ing winding 
A of shunt f i e l d  r e l a y  SD magnetically a id ing  winding B 
during t he  i n t e r d i g i t a l  pause a s  described in Sect ion  4.02. 
Shunt f i e l d  r e l a y  SD operates .  When r e l a y  PS r e s t o r e s  a s  
described i n  Sect ion 4.02, lead TG i s  no t  ccmmected t o  t he  
ill windings of r e l ays  TO, T1, T2, T4, and T7 thereby pre- 
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venting the  "T" r e l ays  from operat ing and outpulsing the 
next  s tored  digit. 

When the s top  d i a l  condit ion i s  removed, the  succeeding 
c i r c u i t  r e tu rn s  normal p o l a r i t y  v i a  leads -0 and +O thereby 
c los ing winding A of shunt f i e l d  r e l a y  SD in  magnetic apposi- 
t i o n  t o  i t s  B winding. Shunt f i e l d  r e l a y  SD r e s t o r e s  and 
connects lead TG t o  the 81 windings of r e l a y s  TO, T1, T2, 
T4, and T7. The Register-Sdnder i s  now ab le  t o  continue 
outpulsing the  s tored d i g i t s  a s  described i n  Sect ions 4.01 
and 4.02. 

11.00 Time Division Fa i lu re  

If time d iv i s i on  ground v i a  lead TG becomes permanent 
ground, the  /I2 winding of r e l a y  TD i s  closed and lamp L 1  
i s  l ighted  b r igh t l y .  I f  t i m e  d iv i s i on  b a t t e r y  v i a  lead TB 
becomes permanent ba t t e ry ,  the #1 winding of r e l a y  TD i s  
closed and lamp L2 i s  l igh ted  b r igh t l y .  In e i t h e r  case, 
r e l ay  TD operates,  disconnects lead TB from lead TPB and 
terminal  2 1  of CARD CONNECTOR 1, disconnects lead TG from 
lead TGA and the /I1 windings of r e l ays  TO, T1, T2, T4, and 
T7, ( re lay  BA operated),  t r a n s f e r s  lead SPY ("cJ" wir ing)  
and lamp SUPY from ground ( re lay  BA operated) t o  lead 60 
IPM, c loses  the  111 winding of r e l a y  BA, grounds t he  LEV H 
wipers of r o t a r y  switch SQI, c loses  r e l a y  SC, grounds leads  
ALPI(2) and GA, and  c loses  the  /I1 winding of r e l a y  DS i n  
s e r i e s  wi th  the  #1 winding of r e l a y  AB. Relay SC operates .  

11 I 1  Relay DS operates  t o  i t s  X contacts ,  and  operates  f u l l y .  
11 1 1  Relay AB operates  t o  i t s  X contacts ,  s h o r t - c i r c u i t s  t h e  

pulsing contac ts  of r e l ays  PR and PM by connecting lead -0 
to  lead +0, and  operates  f u l l y .  

I f  FIG 15A i s  used, grounding lead ALM(2) sho r t -  
c i r c u i t s  the /I1 winding of normally operated r e l a y  AL. 
Kelay AL r e s to r e s ,  grounds lead AP, and grounds lead AS 
("Gx" wir ing)  or  connects r e s i s t a n c e  (lamp AN) b a t t e r y  t o  
lead AS ("HH1' wir ing) .  

When the  f a u l t  i s  corrected,  permanent ground i s  removed 
from lead TG, opening the /I2 winding of r e l a y  TD and ext in-  
guishing lamp L1 or  permanent b a t t e r y  i s  removed from lead 
TB, opening the  /I1 winding of r e l a y  TD and ext inguishing 
lamp L2. In e i t h e r  case, r e l a y  TD r e s to r e s ,  connects lead 
TB t o  lead TBB and terminal  21 of CARD CONNECTOR 1, con- 
n e c t s  lead TG t o  lead TGA, t r a n s f e r s  lead SPY ("CJ" wiring) 
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and lamp SUPY Erom Lead 60 1PM t o  ground, removes ground 
from the LEV H wipers of  rotary switch SQI, removes ground 
from leads ALM(2) and GA, opens re lay  SC and the #1 wind- 
ings of relays DS, BA and AB. Relay AB res tores  nad d i s -  
connects lead -0 from lead + O .  Relays DS and SC res tore  
and connect lead TG to the /I1 windiags of relays TO, TI, 
T2, T4, and T7 (relay BA operated). 

I f  FIG 15A i s  used, the short  c i r c u i t  i s  removed from the 
#1 winding of relay AL when ground i s  removed from lead 
ALM(2), closing the 111 winding of re lay AL i n  se r i e s  with 
i t s  #2 winding. Relay AL operates, removes ground from 
lead APJ and removes ground from lead AS ("GX" wiring) o r  
removes res is tance (lamp ALM) bat tery from lead AS ("HH" 
wiring) . 
12.00 Class of Service (FIG 4 A )  

Seizure i s  the same as that  described i n  Section 1.00 
except tha t  the EC o r  E C 1  lead encounters the following 
conditions: 

I Class $11 - - No Connection I 
I Class $12 - - Direct Ground I 
I Class $13 - - 2000 Ohm Ground I 

When c lass  of service i s  #1, there i s  no operation i n  t h i s  
c i r c u i t .  

When the c lass  of service i s  #2, ground i s  connected t o  
lead EC o r  EC1, closing re lay SA i n  se r i e s  with re lay  SB. 
~ e l a y s  SA and SB operate and connect leads TIM and CSD 
t o  leads CSC and CSE, respectively. 

when the c lass  of service i s  $13, res is tance ground i s  con- 
nected t o  lead EC o r  EC1, closing re lay SA in se r i e s  with 
re lay SB. Relay SA operates and t ransfers  lead TBA from 
lead CSA t o  lead CSB. Relay SB does not operate i n  se r i e s  
with re lay SA and res is tance ground. 

I 13.00 Two Party Ident i f icat ion (FIG 7A) I 
When 2 party ident i f ica t ion  i s  required, the Register- 
Sender i s  normally released upon recognition of a SATT 
access code t o  permit party ident i f ica t ion  t o  be detected 
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i n  the  Ticketer .  When a t r ans la ted  routing ie required 
fo r  SATT access, the  Regis ter-Sender i d e n t i f i e s  m d  r epea t s  
the par ty  i d e n t i f i c a t i o n  t o  the succeeding Ticketer .  Party 
112 has a  r e s i s t ance  ground mark on the t i p  s i d e  of the  l i ne .  

If pa r ty  # l  makes a c a l l ,  operat ion i s  the  senre as t h a t  des-  
cr ibed i n  Sect ion 2.01. 

I f  par ty  #2 makes a c a l l ,  the following operat ion i s  s imi lar  
t o  t h a t  described i n  Sect ion 2.01 except t h a t  when t h e  c a l l -  
ing par ty  d i a l s ,  the cur ren t  flow i s  reversed v i a  leads  -1 
and +1, c los ing  the #1 and /I2 windings o f  polar  r e l a y  PA 
magnetically a id ing i t s  /I3 winding. Relay PA opera tes  and 
c loses  r e l a y  PB. Relay PB operates ,  locks, and connects 
r e s i s t ance  ( r e s i s t o r  R31) ground to  lead +O. 

14 .OO Regis ter-Resender (FIG 10A or  42A used) 

I f  ch i s  c i r c u i t  i s  t o  operate  a s  a  Register-Resender with- 
out t r ans l a t i ons ,  fo r  app l ica t ions  f o r  Touch Ca l l ing  where 
no EAS t r a n s l a t i o n  i s  required, leads TB and TG a r e  s t r a p -  
ped t o  b a t t e r y  and ground, r espec t ive ly ;  ground i s  con- 
nected t o  bank contac t  /I12 of r o t a r y  switch SQO; the  111 and 
#2 windings of r e l a y  TD a r e  disconnected from leads TB and 
TG, r e spec t ive ly ;  and "TT" wiring i s  used. 

Seizure i s  s imi la r  t o  t h a t  described i n  Sect ion  1.00 except 
t h a t  when r o t a r y  switch SQO operates,  i t  s t eps  s e l f - i n t e r -  
ruptedly t o  i t s  bank contac t  #13. 

14 . O 1  Dial  Phone Used 

When the c a l l i n g  par ty  uses a  d i a l  phone, the opera t ion  i s  
s imi lar  t o  t h a t  described i n  Sect ion 2.01 ("G" wir ing  used) 
except t h a t  when r e l a y  C r e s to r e s ,  lead RL i s  grounded, 
c los ing  the  #1  and #2 winding of r e l a y  RL i n  s e r i e s  wi th  
r e s i s t o r  R52. Relay RL operates,  and the  following opera- 
t i o n  i s  s imi la r  t o  t h a t  described i n  Sect ion 7.01 except 
t h a t  r e l a y  MP i s  no t  operated and r e l a y  CL may be operated. 

14.02 Touch Ca l l  Phone Used 

When the  c a l l i n g  par ty  uses a  Touch Cal l  phone, the oper- 
a t i on  i s  similar t o  t h a t  described i n  Sect ion  2.02 except 
chat, when the  f i r s t  d i g i t  i s  keyed, the  Touch Ca l l  Receiver 
r e tu rns  ground v i a  2 out  of leads U - 5 A  t o  2 out  of LEV C, 
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D, E, F, and G wipers of r o t a r y  switch SQI. Assume, f o r  
purposes o f  t h i s  explanat ion,  t h a t  t h e  d i g i t  3 i s  keyed. 
Therefore, the  Touch Call Receiver r e t u r n s  ground t o  LEVS 
O and E of r o t a r y  switch SQI, c los ing  2 codelreeds on t h e  
codelreed s to rage  card.  The 2 codelreeds opera te  and con- 
n e c t  b a t t e r y  t o  t h e  LEV E and F bank con tac t  #13, c l o s i n g  
the #1 windings of r e l a y s  T 1  and T2 (corresponding t o  the  
d i g i t  3) by ground v i a  lead TG ( r e l a y  DS n o t  opera ted) .  
The "T" r e l a y s  corresponding t o  the  d i g i t  d i a l ed  ( r e l a y s  
T 1  and T2 i n  t h i s  example) operate ,  and the  following oper- 
a t i o n  i s  s i m i l a r  t o  t h a t  described i n  Sect ions  4.01 and 
4.02 except t h a t ,  when r e l a y  PS r e s t o r e s  a t  the  end of the  
i n t e r d i g i t a l  pause, 2  "T" r e l a y s  a r e  closed which cor res -  
pond t o  t h e  second d i g i t  t h a t  was keyed. 

The c a l l i n g  pa r ty  may cont inue keying d i g i t s  while  the  
Register-Sender i s  outpuls ing  d i g i t s .  Af ter  a l l  t he  d i g i t s  
have been keyed, the  Register-Sender cont inues outpuls ing  
the  remaining d i g i t s  s tored  i n  the  codelreeds.  

When a l l  the  s tored  d i g i t s  a r e  outpulsed, t h e  Regis ter -  
Sender r e l e a s e s  a s  described i n  Sect ion  7.01 i f  the  L E V  A 
wipers of r o t a r y  switch SQO a r e  r e s t i n g  on a  back c o n t a c t  
connected t o  s t r a p  "A" (see NOTE 54, H-850215-A). I f  t h e  
wipers of r o t a r y  switch SQO a r e  n o t  r e s t i n g  on bank con- 
t a c t  connected t o  s t r a p  "A", the  Register-Sender t imes ou t  
t o  r e l e a s e  t h i s  c i r c u i t .  

15.00 Load Control C i r c u i t  

15 . O 1  Figure 1 1 A  Used 

This c i r c u i t  i s  provided when an acce le ra ted  time-out of 
a l l  Register-Senders i s  requi red .  bhen t h e  t o t a l  o f f i c e  
t r a f f i c  exceeds a predetermined va lue  (see NOTE 64, 
M-850215-A), polar ized r e l a y  YL opera tes  t o  the  p o s i t i o n  
where the  #2 winding of r e l a y  FT i s  c losed .  Relay FT 
operates ,  locks, and grounds leads  TS ( I ) ,  TS (2),  TS ( 3 ) ,  
and TS ( 4 ) ,  c los ing  r e l a y  K (FIG 15A) . Relay R opera tes  
and connects leads  TA(1) -TA(7) t o  leads  TYQ (1) -TM2 (7) r e -  
spec t ive ly .  

tJhen the  number of busy Register-Senders i n  t h e  o f f i c e  
f a l l s  below a predetermined l eve l ,  polar  r e l a y  PL oper- 
a t e s  t o  the  p o s i t i o n  where the  K 1  winding of r e l a y  PL i s  
closed i n  magnetic opposi t ion t o  i t s  112 winding. Relay 
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YL restores, opens i t s  #1 and #2 windings, and removes 
ground from leads TS(1)-TS (4 ) ,  opening relay R. Relay R 
restores and disconnects leads TA (1) -TA (7) from leads 
T M ~  (1) -TI42 (7), respectively. 

When relay R operates, potentiometer K45 i s  connected i n  
para l le l  w i t h  potentiometer I344 thereby reducing the 
value of the resistance ground placed on lead TMN during 
a time-out function. Silicon controlled switch 42 i s  
triggered faster  with less  resistance ground on lead TMN 
thereby providing an accelerated time-out interval.  

15.02 Figure 1 2 B  Used 

This c i rcu i t  provides for accelerated time-out of Kegister- 
Senders within a Link-Finder group i f  a l l  Register-Senders 
within that group are busy. A l l  Register-Senders within a 
Link-Finder group have their  ATB leads connected together. 
When an all-trunks busy condition occurs, ground i s  re-  
moved from lead ATB, opening normally operated relay ATB. 
Relay ATB restores and grounds lead TS, closing relay K 
(FIG 15A). Relay R operates and the following operation 
i s  the same as that  described in  Section 15.01. 

When one of  the Register-Senders restores, ground i s  con- 
nected t o  lead ATB, closing relay ATB. Relay ATB operates 
and removes ground from lead TS, opening relay R. Relay K 
restores, and the following operation i s  the same as that 
described in  Section 15.01, 

16.00 Touch Call Class Control (FIG 48A) 

When ground i s  connected t o  lead TM o r  S R ,  r e lay  TC i s  closed. 
Relay TC operates, locks via ground on lead CD, connects 
leads TS1  and TS2 t o  leads -1 and +1, respectively, and 
transfers lead TBB from lead DPM t o  lead TCM. 

1 7  .OO Reset (FIG 41A or  42A Used) 

Upon release, the Register-Sender connects resistance 
(resis tor  R7) battery t o  lead RST via  the #2 winding of 
relay R. The Register-Sender i s  now marked id le  t o  the 
access c i rcu i t  (H-850348-A or  equivalent). 

When a l l  the Register-Senders in  a particular group have 
been used, the access c i rcu i t  grounds lead RST, closing 
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the #2 winding of relay R. Relay R operates, locks, trans- 
fers leads FIA and FIB from leads FOA and FOP to leads ARA 
and ARB, rerpectively, and grounds lead RSA to awrk this 
circuit idle to the preceding Link  Finder. 

18.00 Busy Key and Pulse Test 

This circuit can be manually marked busy by operating the 
BUSY key. Operating the BUSY key transfers lead G from 
resistance (resistor R7) battery to ground, removes ground 
from lead ATB, and grounds lead CA. 

To perform a pulse test, the PULSE TEST key is operated to 
the PULSE TEST position, closing relays PLT and turni 
the pulse generator. Relay PLT operates and closes re ? ay On 
PM. Relay PM operates and follows the pulses frm the 
pulse generator. 

9 Centralized Testing Access (FIG 51A) 

When it is desired to test this Register-Sender £ram a 
centralized testing position, ground is received via lead 
D(n) closing relay DA. Relay DA operates and connects 
the necessary Register-Sender test leads to the centralized 
test equipment commons. 

When ground is removed from lead D(n) , relay DA is opened. 
Relay DA restores and disconnects the Register-Sender 
test leads from the centralized test equipment commons. 
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ADDENDUM SECTIONS TO EXPLANATION 

Addendum S e c t i o n  1 

ISSUE 39 

Added s t r a p  between 33  & 35,  t o  p rov ide  r e s e t  f o r  las t  
4 

I h a l f  o f  code1 c a r d  #7.  Added Note 137 t o  remove CSA, 
m 
4 

CSB & CSC l e a d s  from t r a n s l a t o r  commons, t o  p r even t  
w feedback of t imed b a t t e r y  from i d l e  r e g i s t e r  when CSA, 
0 
rn CSB o r  CSC s t r a p s  a r e  r e q u i r e d .  Added v a r i s t o r  t o  600 

ohm #2 winding of  "T" r e l a  s ("DE" ~ i r i n g ) ~  t o  p r even t  
7 l  e r o s i o n  of c o n t a c t s  of  "PS r e l a y  when "T r e l a y s  r e l e a s e .  

Added s tubb ing  and t e r m i n a l s  ("DF" w i r i n g )  t o  a u t o  moni tor  
c i r c u i t  H-850720-A. 

ISSUE 40 

Added PC1 r e l a y  ("DG" w i r i n g  & a p p a r a t u s )  t o  p rov ide  
11 r e o r d e r "  t one  on p a r i t y  check f a i l u r e .  

ISSUE 41 

I n  F igu re  46A, chan ed  p a r t  o f  "CV" w i r i n g  t o  "DK" and 6 changed p a r t  o f  "CW w i r i n g  t o  "DL" and added new 
f i g u r e  60A t o  p rov ide  o r d e r a b l e  f i g u r e  (when 2  d e l e t e  
c o n t r o l  s a c e s  are r e q u i r e d )  t o  work w i t h  F i g u r e s  41A 
o r  42A. 'DK" w i r i n g  w i l l  app ly  t o  F igure  46A on ly .  

Made p a r t  of "AY" w i r i n g  and a p p a r a t u s  "DM" w i r i n g  and 
a p p a r a t u s  (R74-500, 5W) and added supe r sed ing  w i r i n g  and 
a p p a r a t u s  "DN" (R74-1000, 5W) and "DO" (VR-18) t o  r e l a y  
c o i l  SQ, t o  reduce c o n t a c t  meta l  t r a n s f e r  on SQ, TC 
and /o r  M( ) r e l a y  c o n t a c t s .  

Advanced "AH" Drawing t o  i s s u e  29. 

ISSUE 42 

Added r e l a y  "TCG" and two ( 2 )  a d d i t i o n a l  make c o n t a c t s  
t o  e x i s t i n g  "TC" r e l a y  a s  "DT" w i r i n g  and a p p a r a t u s ,  t o  
l o c k  t h e  r e g i s t e r  s ende r  i n  t h e  TCMF mode i f  t h e  f i r s t  
d i g i t  i s  TCMF, o r  d i s a b l e  t h e  TCMF r e c e i v e r  i f  t h e  f i r s t  
d i g i t  i s  d i a l  p u l s e  o r  hook s w i t c h  f l a s h ,  t o  e l i m i n a t e  
cus tomers '  a b i l i t y  t o  complete f r a u d u l e n t  t o l l  c a l l s  by 
keying i n  l o c a l  d i g i t  and t h e n  hook-switch f l a s h i n g  t o  
r e l e a s e  t h e  r e g i s t e r  and s t e p  t h e  s e l e c t o r  t o  s e l e c t  an  
ou t  o i n  EAS t r u n k  t o  t h e  t o l l  o f f i c e a n d ,  by u s i n g  an  "MF 
Box6, sznd MF t ones  t o  t h e  t o l l  o f f i c e  t o  complete t h e  
c a l l .  
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Designated w i r i n g  between relay "TO" 7T & "AR" relay c o i l  
ad "DU" w i r i n g  and Note 141 r e g a r d i n g  removal of "Du" 
w i r i n g ,  t o  e l i m i n a t e  a  p a r t i a l  lockup of  t h e  r e g i s t e r  
which can  occur  i f  r o t a r y  sw i t ch  SQO i s  on bank c o n t a c t s  
15 ,  1 7 ,  18 o r  20 when t h e  r e s e t  key i s  ope ra t ed  on MF 
p a r i t y  check f a i l u r e .  

Added RTG(N) t imed ground l e a d  a s  "DR" w i r i n g  r e q u i r e d  t o  
p r even t  f a l s e  t u r n  o f f  p u l s e s  o f  "T( )"  r e l a y s .  

ISSUE 43 

I n  o r d e r  t o  implement t h e  p roper  w i r i n g  and a p p a r a t u s  w i t h  
F igure  57A f o r  qu i ck  r e l e a s e  f e a t u r e  and CC drawing CC- 
850215-A50 and e l i m i n a t e  cause  of  f a l s e  u l s e  t o  f i r s t  R s e l e c t o r  on s e i z u r e  of R e g i s t e r  Sende r ,  DV" w i r i n g  and 
appa ra tu s  were added t o  "CT" w i r i n g  and a p p a r a t u s  f o r  
F igu re s  41A & 42A w i t h  a d u i t i o n a l  i n fo rma t ion  added t o  
Note 124 and new n o t e  142. 

ISSUE 44 

Rearranged t h e  s p r i n g s  of  r e l a y  "B" t o  o b t a i n  a  s e t  o f  
make c o n t a c t s  (9 & 10)  supe r sed ing  "DZ" w i r i n g ,  t o  t h e  
p a t h  o f  v a r i s t o r  VR7, t o  remove low c u r r e n t  th rough  t h e  
v a r i s t o r  when r e g i s t e r  i s  i d l e .  

Removed m u l t i p l e  f l a g s  on l e a d s  from t e r m i n a l s  1 7 ,  7 ,  9 ,  
11, 13 & 15 i n  F igure  9A going t o  MF d i s t r i b u t i o n  c i r c u i t .  

Changed r e s i s t o r s  R66 and R67 t o  5 w a t t  & supe r sed ing  "DX" 
w i r i n g  and a p p a r a t u s .  

Added v a r i s t o r  VR18 t o  "DD" r e l a y  c o i l  a s  "EA" w i r i n g  and 
a p p a r a t u s  t o  e l i m i n a t e  a  mal func t ion  i n  MF send ing  due t o  
t h e  1500 ohm N .  I .  winding of r e l a y  "DD" becoming s h o r t e d .  

ISSUE 45 

To leng then  t h e  d u r a t i o n  of  t h e  "tone on" t ime t h e  503 ohm 
p a r a l l e l  r e s i s t a n c e  of r e l a y s  MO t o  M7 was changed t o  700 
ohms, t h i s  ex t ends  t h e  "tone on" t ime t o  approx imate ly  
70MS (up from 50-60 MS). Added r e l a y  PS1 t o  F igu re  9A t o  
c o n t r o l  t h e  r e l e a s e  of  r o t a r y  s w i t c h  SQO and u t i l i z e d  
s p r i n g s  9  & 10 of r e l a y  GA t o  c o n t r o l  t h e  p a t h  t o  r e l a y  
"L" f o r  t h e  "AR" mark. The above change reduced t h e  
i n t e r d i g i t a l  t ime t o  approx imate ly  100 MS (down from 110 - 
120 MS). Designated e x i s t i n g  w i r i n g  and a p p a r a t u s  a s  
1 1 ~ ~ 1 1  superseded  by "EC" . 
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ISSUE 46 

To make r e g i s t e r  s ende r  compat ib le  w i t h  i s s u e  6  of  o n - l i n e  
moni tor  c i r c u i t  H-850720-A, de s igna t ed  p a r t  of  e x i s t i n g  
w i r i n g  and a p p a r a t u s  as "ED" & "EF" superseded  by "EE" & 
"EG" r e s p e c t i v e l y .  

ISSUE 47 

Added diode CR-201, supe r sed ing  w i r i n g  and appa ra tu s  "EH" Y 

t o  p r even t  backfeed from "TMC" l e a d  which would cause  
f a l s e  t r a f f i c  coun t s  when t r a f f i c o d e r s  a r e  used.  

Rated e n t i r e  drawing NAFM. 

Addendum Sec t  i o n  1/2 

ISSUE 48 

Exp lana t i on  n o t  a f f e c t e d .  

ISSUE 49 

Exp lana t i on  n o t  a f f e c t e d  

ISSUE 50 

Exp lana t i on  not a f f e c t e d  

ISSUE 5 1  

Exp lana t i on  not a f  f  e c  t e d  

ISSUE 52 

Exp lana t i on  no t  a f f e c t e d  

ISSUE 53 / 

I s s u e  53 cove r s  a  change i n  t h e  method of o p e r a t i n g  r e l a y  
PC ( s e e  s e c t .  8 . 0 0 ) .  T r a n s i s t o r i z e d  r e l a y  d r i v e r  H-840406-A40A 
added a t  i s s u e  53,  t u r n s  on when 1 / 5 ,  3 / 5 ,  4 / 5  o r  5 /5  T( ) 
r e l a y s  o p e r a t e ,  t o  o p e r a t e  r e l a y  PC, bu t  w i l l  n o t  t u r n  on when 
2 /5  T( ) r e l a y s  o p e r a t e .  A l l  o t h e r  f u n c t i o n s  l i s t e d  under 
8.00 remain t h e  same. 




