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t h e  s i z e  of t h e  telephone system and on t h e  It should not be inferred t h a t  t h e  switching 
block of numbers reserved f o r  the  suboffice. s e l e c t o r  r e ~ e a t e r  i s  useful  only i n  a system 

I n  a f i v e  d i g i t  system, numbers a r e  generally embociying a Lumber of central  off  ices. This is 

reserved in blocks of 10,000 f o r  central  offices not  t h e  case;  it i s  jus t  a s  app l i cab le  t o  a 
system consisting of one centra l  and one branch t h w  making the  f i r s t  d i g i t  an o f f i ce  selecting office, digit .  Blocks of 1000 l ines  may then be assigned 

to-suboffioes,  and hence, t h e  second d i g i t  is 
commonly used t o  dist inguish between a centra l  
off  i c e  and its subof f ice. 

Summarizinq: f o r  a second-digit type switch, 
the  fknction of the switching se lec tor  repeater 
is determined by the  first d i g i t  if t h a t  d i g i t  
be assigned t o  an office other than the one as- 
sociated withthe suboff ice;  t h e  switch w l l l  then 
function normally as  a repeater. When the f i r s t  
f i g u r e  d ia led  is  tha t  assigned t o  t h e  divided 
office, the methodof operation. is not determined 
u n t i l  the second digit .  Should the second d ig i t  
belong t o  t h e  suboffice,  t h e  funct ion of t h e  
switch w i l l  become t h a t  of a s e l e c t o r ,  

A switching s e l e c t o r  r epea te r  which switches 
through t o  a suboffice on t h e  second d i g i t  d l 1  
be described i n  t h i s  b u l l e t i n ,  f o r  it is t h e  
one which f i n d s  most frequent app l i ca t ion  i n  
practxce. 

4. FUNCTIONS OF THE: SbEl"CHII?G SELECTOR RIEE2.m 

( a )  To act  a s  a repeater: 
1,. On ca l l s  t o  distant off ices. 
2. On ca l l s  t o  the associated central  

off ice. 

( b )  To a c t  a s  a se lec to r  on c a l l s  within t h e  
suboffice. 

( c )  To provide f o r  connecting discriminating 
tones  t o  t h e  t runk  when des i red ,  e t c .  

5 .  DESCRIPTION OF THE SWITCH 

The switching s e l e c t o r  r epea te r  employs t h e  
mechanism of a se lec to r  and is equipped with a 

..a 

400-point bank, The fourth set of bank contacts 
is  t h e  Ifextra contro1,If o r  E.C., contacts and 
furnish the  means by which the swi+,ch different  i- 
ates  between types of calls. 
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The f i r s t  E.C. contact alone of each l e v e l  IS s e l e c t o r  a t t ached  t o  t h e  t r u n k  j u s t  se ized,  

i wired ( i n  one of the  four ways indicated'in Fig. operates a cut-off re lay ,  on t h e  se lec to r ,  t o  

3). The l i n e  and c o n t r o l  con tac t s  of l o c a l  remove the  switch from the  trunk. 
l e v e l s  a r e  t h e  only  o the r  contacts  which a r e  
used i n  t h e  opera t ion of t h e  switch. 

6.  OUTLINE OF SWITCHING SELECTOR R E P R a  

Fig. 1 is a diagram of the  numbering scheme of 
a f ive -d ig i t  system i n  which one o f f i c e  has a 
suboff ice which uses second-digit type &witching 
s e l e c t o r  repeaters .  Ten thousand numbers a r e  
reserved f o r  each off ice ,  but the  o f f i c e  con- 
taining the 30,000 se r i e s  has its numbers divid- 
ed between a c e n t r a l  o f f i c e  and a suboffice.  
In  t h i s  instance,  it has been found des i rab le  
t o  reserve 2000 numbers fo r  the s a t e l l i t e ,  these 
numbers tak-lng i n  t h e  33,000 and 34,000 series. 

The f i r s t  d i g i t  opera tes  t h e  l i n e  r e l a y  of 
switching se lec tor  repeater ,  which repeats  the  
impulses over t h e  trunk, opera t ing t h e  f i r s t  
se lec to r  i n  the  c e n t r a l  o f f  ice.  The sha f t  of 
the switching selector repeater i s  simultaneous- 
l y  elevated the  same number of s t eps  and then 
r o t a t e d  t o  t h e  f i r s t  s e t  of bank c o n t a c t s ,  
Ground through 500 ohms i s  found on t h e  E.C. 
contact of the level  dialed, which ground opera- 
t e s  a r e l a y  ( t h e  K relay,  Fig. 3) opening t h e  
c i r c u i t  t o  both t h e  v e r t i c a l  magnet and t h e  
r o t a r y  i n t e r r u p t e r  re lay .  The s h a f t  remains 
elevated, while succeeding d i g i t s  a re  repeated 
by the switch which continues, t o  function a s  a 
repeater  t o  the conclusion of the c a l l .  

Three types of c a l l s  can be made from the  sub- 
off  ice: 6.2 Calls  t o  the Associated Central Office 

( a )  A call to a distant off ice---distin@;uished Since both t h e  suboff i c e  and t h e  assoc ia ted  
by the  f i r s t  d ig i t ,  c e n t r a l  o f f i c e  have t h e  same first d i g i t ,  a  

c a l l  t o  t h e  associa ted  c e n t r a l  o f f i c e  cannot 
( b )  A c a l l  t o  t h e  associated centra l  office--- be distinguished from a l o c a l  c a l l  on the  f i r s t  
distinguished by the  second digi t .  d i g i t ,  hence an arrangement is  provided f o r  

( c )  A subof f i c e  call---also marked by the  seaond se lec t ing  on the second d i g i t .  The switching 

digit .  s e lec to r  repeater  s t eps  up on the  f i r s t  d i g i t  
t o  the th i rd  level  and then rota tes  i n  one step, 

The conneations between t h e  suboffice and t h e  a s  i n  the preceding example, but t h i s  time, it 
c e n t r a l  o f f i c e  a re  indicated schematically i n  encounters d i r e c t  ground on the  E.C. contact. 
Fig. 2. This is  su f f i c i en t  not only t o  operate r e lay  K 

6.1 c a l l s  t o  a Distant  Office 

These can be d i s t ingu i shed  from l o c a l  c a l l s  
o r  c a l l s  t o  t h e  assoc ia ted  c e n t r a l  o f f i c e  on 
t h e  first d i g i t  and hence t h e  switch opera tes  
as a repeater .  Upon the  removal of t h e  hand- 
s e t ,  t h e  primary l ineewitch extends t h e  l i n e  
t o  t h e  switching s e l e c t o r  repeater ,  which, i n  
turn,  causes its associated outgoing secondary 
lineswitchto seize a t runkto  the centra l  office. 
Ground, placed over a l o c a l  c i r c u i t  from t h e  
secondary l ineswitch t o  t h e  suboffice incoming 

a s  before but  a l s o  t h e  r e l e a s e  magnet which 
r e t u r n s  t h e  switch t o  normal. 

The switch wipers s t e p  up on t h e  second d i g i t  
and upon again encountering ground through 500- 
ohms on the E.C. contact cause re lay  K t o  oper- 
a te .  The re lease  magnet is not operated even 
i f  d i r e c t  ground were found, because r e l a y  D 
operated when t h e  switch s h a f t  r e tu rned  t o  
normal (between t h e  d i a l i n g  of t h e  f i r s t  and 
second d i g i t s ) ,  t h e  operat ion o f  D opened t h a  

FIGURE 2. TR-E DIAGR4M SFWdING USE OF SIJITCRING SELECTOR REFEATER, SECOND DIGIT TYPE 
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SWITCHING SELECTOR REPEATER 
c i r c u i t  t o  t h e  r e l e a s e  magnet. The switch 
cont inues  t o  opera te  a s  a r epea te r .  . 

6.3 Cal ls  Within the  Suboff i ce  

I n  t h i s  example, the suboffice has numbers 33,000 
and 34,000. Thus, second d i g i t s  of If311 and fl4fl 

identify the c a l l  as  belonging t o  the suboffice. 
The action of the switch on the  f i r s t  d i g i t  is, 
i n  t h i s  instance,  i d e n t i c a l  wi th  t h a t  i n  t h e  
preceding case. The operation of relay D opens 
a l l  connections t o  the  E.C. contacts of l o c a l  
levels .  When t h e  switch is stepped up by the  
impulses of t h e  second d i g i t ,  no po ten t i a l  is 
encountered by the  E.C. wiper, r e l ay  K is not 
operated, and the  switch ro ta tes  over the  bank, 
i n  regular  se lec to r  manner, under t h e  control  
of the  C wiper, G relay, and ro ta ry  magnet, A 
connection is made through the  bank contacts t o  
a local  th i rd  selector and from thence t o  a con- 
nector. 

The operation of the  switching through re lay  R 
opens t h e  c i r c u i t  t o  r e lay  A, which, i n  turn,  
releases the interoff i ce  trmnkand central  off ice  
switches. 

6,4 kcoming Calls 

A c a l l  from any other o f f i ce  passes through the 
bank of a second se lec tor  i n  the  centra l  off ice  
associated with the  suboffice, through an out- 
going repeater, over a two-way trunk t o  an in- 
coming t h i r d  s e l e c t o r  i n  t h e  suboffice. The 
operation of t h e  re lease  re lay  on the  incoming 
se lec to r  places ground on the  control  contacts 
of t h e  outgoing secbndary l ineswitch banks t o  
protect  the trunk, The incoming f i r s t  se lec tor  
i n  the  centra l  off ice  is removed from the  trunk 
,by the  operation of a cut-off relay in the  two- 
way repeater, 

7. CIRCUIT DESCRIPTION 

The c i r c u i t  explanation is divided i n t o  th ree  
parts; namely, (7.1) ca l l s  t o t h e  distant  offices, 
(7.2) c a l l s  t o  the  associated centralofficq and 
(7.3) c a l l s  within the  subof f ice. The i n i t i a l  
explanation of t h e  c i r c u i t  is based upon the  
assumption tha t  the  suboffice nufqbers a re  the  
33,000 and 34,000 group, a s  marked on Figs. 1, 
2 and 3. The operat ion of the  switch f o r  other 
numbering schemes is explained by the notes and 
supplementary drawing on Fig, 3 and the  f i n a l  
sec t ion of the  c i r c u i t  explanation. 

7.1 Ca l l s  t o  Distant  Offices 

These c a l l s  begin with d i g i t s  o ther  than 113.n 

The switching se lec tor  repeater recognizes them 
on the first rotary  s t ep  a f t e r  the  wiper shaf t  
has stepped up by f inding flground through 500 
ohmsn on the  E.C. contact. The shaft is held 
while t h e  switch operates a s  a repeater .  

7.11 Seizure of Switch 

The switch is se ized by t h e  opera t ion  of a 
primary lineswitch i n  the  l o c a l  office.  Relay 
A operates through the break contacts of relays 
J and H, bank contacts of the primary lineswitch, 
and over t h e  l i n e  t o  t h e  c a l l i n g  telephone,  
where the  loop i s  completed. 

Relay A opera tes  r e l a y  B and a l s o  c loses  the  
c i r c u i t  t o  t h e  outgoing secondary l ineswi tch  
from (t) ground, winding of r e l a y  A-1  of t h e  
outgoing secondary l ineswit  ch, break contact of 
r e l a y  B-1, ql+tl l ine ,  make contact of r e l a y  A, 
100-ohm winding of re lay  J, 500-ohm winding of 
r e l a y  E, break contact of r e l a y  C ,  n-fl l i n e ,  
break contact of B-1, non-inductive winding of 
B-1, break contacts of the  group busying re lay  
C-1 t o  ( -) battery. Relays A-1 and E both oper- 
a t e  a t  t h i s  time. 

Relay B a l s o  completes a c i r c u i t  from ground a t  
the  make contact of relay E t o  the 900-ohm wind- 
ing of r e l a y  J. Both windings of r e l a y  J a r e  
now energized but i n  such a way tha t  t h e i r  mag- 
n e t i c  f i e l d s  oppose each o the r  with t h e  resu l t  
t h a t  J does not operate. 

7.12 
Line switch 

The lineswitch w i l l  r o t a t e  i n  the  usual  manner 
u n t i l  an i d l e  t runk t o  t h e  c e n t r a l  o f f i c e  i s  
found. A t  t h i s  time, r e l a y  B-1 w i l l  operate, 
switching the  l ines  through t o  an incoming se l -  
ector i n  the central of f ice. This selector w i l l  
place d i a l  tone on the  trunk and back over the  
l i n e  t o  the  d ia l ing telephone, 

I f  a l l  t h e  t runks  t o  t h e  c e n t r a l  o f f i c e  had 
been busy a t  the  time t h i s  c a l l  was originated, 
t h e  group busying r e l a y  C - 1  would have been 
held operated, thus  preventing t h e  opera t ion 
of re lay  A-1. Since relay A-1 could not operate, 
the re  would be no shunt around r e l a y  B-1, and 
t h e  l a t t e r  would operate immediately a f t e r  t h e  
operatioll of relay A, completing a c i r c u i t  from 
t h e  busy and d i a l  tone  l ead  through a break 
contact of A-1, make contact of B-1, and over the  
l ine ,  Dial  tone is then placed on the  d ia l ing  
l ine  t o  inform the subscriber tha t  he may proceed 
with the  ca l l ,  a s  he might des i re  t o  e s tab l i sh  
only a loca l  connection. 

7.13 Vert ica l  ' Operat ion 

On t h i s  c a l l  t o  an o f f i c e  o t h e r  than t h e  one 
associated with the s a t e l l i t e ,  the  first d i g i t  
dialed is  the  off ice  selecting d i g i t  and deter- 
mines t o  which of the  d is tant  o f f i ces  the  c a l l  
is  t o  be routed, as well a s  determining a t  once 
t h a t  the  switch is t o  continue t o  operate a s  a 
repeater  . 
Relay A follows the impulses of the  first digi t ,  
operating both the  switching se lec tor  repeater  
and t h e  se lec tn r  i n  the  main off ice. Relay C 
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operates and s h h t s  out the  windings of relays 
J and E from t h e  impulsing c i r c u i t  and a l s o  
shunts H. Relay E f a l l s  back removing the  direct  
ground from the 900-ohm winding of re lay  J, but 
relay J remains a t  n o d  with the 900-ohm wind- 
ing energized from ground a t  the induction coil. 

The shafts  of both switches are raised simultan- 
eously t o  t h e  dialed level .  In  t h i s  example, 
a l l  l e v e l s  except the  t h i r d  correspond t o  the  
first d i g i t s  of the numbers of d i s t an t  off ices  
or of services located i n  d i s t an t  offices.  

The off -normal springs close during t h e  f i r s t  
ve r t i ca l  s tep  and complete the  c i rcu i t  t o  relay 
F which opera tes  and switches busy tone onto 
t h e  dial-and-busy-tone lead i n  place of d i a l  
tone. Busy tone, however, w i l l  be connected 
t o  t h e  c a l l i n g  l i n e  a t  t h e  end of t h e  f irst  
s e r i e s  of impulses only i f  a l l  t h e  t runks  t o  
t h e  c e n t r a l  o f f i c e  a r e  busy. 

Relay F also closes the i h i t i a l  c i rcui t  t o  relay 
G, which operates through the contacts of relays 
B, C, F and K, and t h e  cam springs. Relay G 
locks i t s e l ?  and thus holds prepared the  circuit  
t o  the rotary magnet, It also completes a short- 
c i rcui t  around the winding of relay R t o  prevent 
the  operation of the  l a t t e r  a f t e r  r e l ay  C f a l l s  
back. 

7.14 Rotary Operat ion 

A f t e r  t h e  l a s t  impulse of t h e  s e r i e s ,  r e l a y  
C releases, t ransferring the trunk loop c i rcui t  
from the  low impedance loop t o  the  high imped- 
ance l o ~ p .  (The 2000-ohm res i s t ance  across the  
contacts of C prevents the  interruption of the 
loop c i r c u i t  during the  t ransfer .  J 

Relay C a l s o  removes one s h o r t - c i r c u i t  from 
re lay  H, breaks the operat 'hg c i r c u i t  t o  re lay  
G, and closes the c i rcu i t  t o  the  ro tary  magnet. 
The rotary  magnet ro ta tes  the shaft,  moving the  
wipers onto t h e  f i r s t  s e t  of bank contacts on 
t h e  d ia led  l eve l ,  and a l s o  opens t h e  locking 
c i r c u i t  t o  r e l a y  G, which r e s t o r e s  and opens 
t h e  c i r c u i t  t o  the  r o t a r y  magnet. 

The E.C. wiper engaging w i t h  t h e  first E.C. 
contact  completes a c i r c u i t  from ( +) ground 
through t h e  500-ohm r e s i s t a n c e ,  t h e  winding 
of r e l a y  K t o  ( - )  bat tery .  Relay K operates, 
opening t h e  operating c i r c u i t  t o  r e l a y  G and 
t h e  v e r t i c a l  magnet, so  t h a t  t h e s e  c i r c u i t s  
w i l l  not be closed during t h e  next s e r i e s  of 
impulses; and closes the  c i rcu i t  t o  t h e  operat- 
lngwinding of relay D in ser ies  with tbe  release 
magnet. - 
The re lease  magnet does not operate, due t o  the 
high resistance of D. Relay D operates, opening 

,; its operating c i r c u i t  and closing i t s  lockigg _ ,- c i r c u i t  through a make contact  of r e l a y  B t o  
ground at the contact of E and the  11-ohm wind- 
ing of t h e  induction c o i l .  The 500-ohms, i n  

ser ies  with the  E.C. contact, prevents the oper- 
at ion of the  release magnet from ground a t  t h i s  
source and a l s o  prevents  t h e  formation o f - a  
shor t  c i r c u i t  around r e l a y  D. 

As can be seen i n  Fig. 3, a l l  of t h e  E.C. bank 
contact levels, with the exception of No. 3, are  
i n i t i a l l y  connected t o  ground through a 500-ohm 
resistance. This is  the  condit.ion which deter- 
mines that  the switch shal l  ac t  as a repeater t o  
a distant off ice. 

7.15 Repeat ing Impulses 

Relay A follows the  impulses of each succeeding 
ser ies  from the d i a l  and, when a t  n o m a l i  opens 
the  trunk loop c i r c u i t  t o  t h e  t runk  repea te r  
i n  the  main o f f  i c e  which was se lec ted  by t h e  
incoming se lec tor  on the f i r s t  d ig i t .  A closes 
t h e  c i r c u i t  t o  r e l a y  C. Relay C, operating,  
t r ans fe r s  the  trunk loop c i rcu i t  from t h e  high 
impedance t o  the  low impedance loop. Relay G 
and the ve r t i ca l  magnet are pmvented from oper- 
a t ing by re lay  K, which remains operated u n t i l  
t h e  switch is, released. The trunk repeater  i n  
t h e  main o f f i c e  r e p e a t s  t h e  impulses t o  t h e  
switches i n  t h e  d i s t a n t  switching d i s t r i c t .  

7.16 Dialed P a r t y  Answers 

When t h e  handset  a t  t h e  d i a l e d  telephone i s  
removed, t h e  operation of the connector back- 
bridge r e l a y  reverses the  current  back t o  t h e  
cen t ra l  off  i ce  trunk repeater ,  which, i n  t u n ,  
r eve rses  the  cur ren t  back through t h e  t runk 
loop of t h e  switching' s e l e c t o r  repeatbr .  

This reverses the current flow through the 100- 
ohm winding of r e l a y  J, with t h e  r e s u l t  t h a t  
the  magnetic f i e lds  of the  two windings a id  each 
other, the re lay  operates and reverses the cur- 
rent  t o  the call ing telephone, t o  provide super- 
vision i f  the c a l l  originated a t  a manual switch- 
board, or t o  operate a meter. 

7.17 Releasing 

When the  handset, a t  the  d ia l ing  telephone Is 
replaced,  t h e  c i r c u i t  t o  r e l a y  A is  opened. 
Relay A, restoring, opens the trunk loop c i rcui t  
t o  allow the switches i n  the  centra l  o f f i ce  and 
d i s t a n t  switching d i s t r i c t s  t o  r e l e a s e ,  and 
opens t h e  c i r c u i t  t o  r e l a y  B. 

Relay B r e s to res ;  removes the  ground from the  
re lease  trunk, t o  allow the  switch behind t o  
release and t o  make the switching se lec tor  re-  
peater  f r e e ;  opens the  c i r c u i t  t o  the  900-ohm 
winding of J ;  opens the locking c i rcu i t  of relay 
D ;  removes t h e  ground from t h e  hold l ead  t o  
al low t h e  assoc ia ted  outgoing l ineswi tch  t o  
release;  and closes the  c i r c u i t  t o  the  re lease  
magnet. The re lease  magnet operates, allowing 
the  shaft  t o  re turn  t o  normal. The off-normal 
springs, res tor ing;  open the  c i r c u i t s  t o  relay 
F and the  re lease  magnet. 
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7.2 Calls t o  the Associated Central  Office 

These c a l l s  have n311 a s  the  f irst  d i g i t ,  s ince 
a l l  numbers of the  exchange including t h e  sub- 
exchange, a r e  i n  t h e  30,000 group. The E.C. 
control  contact on the f i r s t  ro tary  s tep  a t  the  
t h i r d  l e v e l  has d i rec t  ground connected t o  it. 
This together with a second d i rec t  pound is con- 
nected by K t o  a winding of D causing the  l a t t e r  
t o  remain inoperative u n t i l  t h e  wiper shaft  has 
been returned t o  normal. Direct ground on the  
E.S. con tac t  a l s o  s e r v e s  t o  accomplish t h i s  
r e t u r n  by opera t ing t h e  r e l e a s e  magnet. The 
wiper shaf t  is, therefore,  again f r e e  t o  r i se .  
The operation of D just  before t h e  second d i g i t  
i s  d ia led  serves t o  disconnect ground, whether 
d i r e c t  o r  through 500-ohms. from E.C. contacts 
on bank l eve l s  belonging t d  the  suboffice. But 
t h i s  c a l l  is not des t ined f o r  t h e  suboffice,  
because a second d i g i t  other than f13n o r  ~ 4 s  is 
dialed,  and so, the  wiper shaf t  is driven t o  a 
l e v e l  on which t h e  E.C. con tac t  is  grounded 
through 500-ohms. The wiper r o t a t e s  i n  one 
s t e p  and is stopped by t h e  E.C. contact. The 
switch repeats  subsequent pulses t o  the  assoc- 
i a t e d  c e n t r a l  o f f i c e  whose incoming first and 
second se lec to r s  have up t o  now been operating 
i n  tandem with the switching se lec to r  repeater. 

The seizure of t h e  switching se lec tor  repeater, 
t h e  operation of the  secondary lineswitch, and 
t h e  v e r t i c a l  operation were t h e  same a s  f o r  a 
c a l l  t o  a d i s t an t  switching d i s t r i c t .  

7.21 Rotary Operat ion 

After  t h e  l a s t  impulse, t h e  switch w i l l  cut i n  
as has been described f o r  a c a l l  t o  a d i s t a n t  
o f f i c e .  A s  shown i n  Fig. 3, t h e  d ia led  l e v e l  
(yo. 3) has the E.C. contact connected through 
a break contact of D t o  ground on t h e  control  
trunk.  

The E.C. wiper, making contact with t h i s  d i rec t  
ground, causes t h e  operation of r e l a y  K which 
imrzediately connects ( + )  ground t o  both  ends 
of the  winding of re lay  D, preventing t h e  oper- 
a t i o n  of the  l a t t e r  a t  t h i s  time. 

7.22 Automatically Releasing 

RelayKalso connects direct  ground from the  E.C. 
l ead  through a make contact of r e l a y  F, break 
contact  of D, t o  the  re lease  magnet. The re-  
l e a s e  magnet opera tes  and c l o s e s  its s p r i n g  
contacts, completing a locking c i rcu i t  t o  re lay  
K, so t h a t  the  l a t t e r  w i l l  not re lease  when the 
wipers withdraw from the bank. The ground from 
t h e  contact of the release magn;net a lso  maintains 
a shunt around D t o  prevent its operation. 

When the  shaf t  has restored t o  normal, the  off- 
nonnal springs w i l l  open the  c i rcu i t  t o  re lay  F 
which, i n  turn, opens the shunt around re lay  D. 
Relay F a l s o  opens t h e  1ocking.circuit  t o  the 
release magnet, but before the  l a t t e r  can res tore  

and open the  c i rcu i t  t o  K, re lay  D w i l l  operate 
from ground a t  a make contact of K and in series 
wi th  t h e  r e l e a s e  magnet. Relay D closes i t s  
locking c i rcu i t  and opens i t s  operating circuit,  
a t  the  same time opening the  ground connection 
t o  the  E.C. contacts on levels  No. 3 and No. 4. 

Relay D a l s o  c loses  a make contact t o  prepare 
t h e  trunk-hunting c i r c u i t  from t h e  C wiper. 
Relay K res tores ,  preparing the  impulsing c i r -  
cu i t  t o  the  ve r t i ca l  magnets. The operation of 
r e l a y  D i n  opening a connection t o  the  E.C. 
contacts of levels No. 3 and No, 4 is incidental 
f o r  a c a l l  t o  the central  off ice but is essential 
f o r  the operation on a loca l  ca l l ,  as  explained 
l a t e r  on. 

7.23 second Vertical  Operation 

A s  the  second se r i e s  of impulses comas i n  from 
the d i a l ,  t h i s  switch and a second selector i n  
the main -office ra ise  t h e i r  shafts  t o  the dialed 
l e v e l  (which w i l l  be any l e v e l  except No. 3 or  
No. 4 ) .  

7.24 Sewnd Rotary Operation 

The E.C. wiper, cutt ing i n  on the dialed level, 
a s  described under RRotary Operationn of t h e  
preceding sect  ion, w i l l  encounter ground through 
500 ohms. This  w i l l  operate r e l a y  K, opening 
the c i rcu i t s  t o  relay G and the ver t ica l  magnet, 
so  t h a t  t h e s e  c i r c u i t s  w i l l  not  be disturbed 
during succeeding s e r i e s  of impulses. 

The opera t ion of t h e  switch i s  the  same from 
t h i s  point  on a s  descr ibed under RRepeating 
I m p u l s e s ~  and succeeding headings i n  Section 
7.1, nCalls t o  a Dis tant  0ff ice .n  

7.3 C a l l s  Within t h e  Suboffice 

Suboffice c a l l s  a re  d is t inguished from c a l l s  
t o  the  associated cen t ra l  o f f i ce  by having n 3 f I  
o r  ff4ft a s  second d ig i t s ;  i.e., 33,000 and 9,000. 
F i r s t  d i g i t  ( 3) dr ives  switching-selector-re- 
peater wipers t o  the th i rd  level. A s  before the  
incoming s e l e c t o r  i n  t h e  assoc ia ted  cen t ra l  
o f f i ce  operates i n  tandem. The E.C. wiper of 
the  switching se lec tor  repeater  has encountered 
direct  ground on the first rotary contact causing 
t h e  switch t o  re lease .  The second digit ,  say 
n 4 ~ ,  d r i v e s  t h e  switch wipers t o  t h e  four th  
level .  Ground through a 500 ohm res i s to r  has 
been removed, and t h e  wiper is  rotatBd auto- 
matically inward t o  f ind a free trunk t o  a local  
t h i r d  se lec to r .  The switches i n  the  centra l  
office which operates in  tandem with the suitch- 
ing s e l e c t o r  r epea te r  a r e  re leased a s  is t h e  
centra l  off i ce  trunk. Note tha t  the switching 
se lec tor  repeater  takes the  place of f i r s t  and 
second se lec to r s  on l o c a l  ca l l s .  

The seizure,  v e r t i c a l  operation, first rotary  
s tep,  and automatic release are the  same as 
described f o r  a c a l l  t o  the  associated central  
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off ice .  The second v e r t i c a l  operat ion is a l s o  The t o l l  recording operator, on answering a c a l l  
the  same except tha t  a loca l  level,  e i t h e r  l e v e l  removes the  ba t t e ry  from t h e  trunk long enough 
19311 o r  lt4*, is dialed. t o  ascertain which ndiscriminating tonen ( indi- 

cat ing the c l a s s  of service t o  which thedial ing 
7.31 Second Rotary Operat ion par ty  i s  e n t i t l e d )  i s  upon t h e  trunk. Removal 

The E.C. wiper, cu t t i ng  i n  on e i t h e ~  t h e  t h i r d  Of battery the trunk 'pens the circuit t o  

o r  fourth level ,  w i l l  encounter an open contact, E, allowing E t o  r e s t o r e  and remain a t  normal 

with the  r e s u l t  t h a t  r e l ay  K does not operate. u n t i l  ba t t e ry  is replaced upon t h e  trunk. 

The action of t h i s  switch w i l l  now be s imi lar  t o  Relay E, while  a t  normal, removes t h e  short- 
t ha t  of a selector. c i r cu i t  from the  11-ohm wFnding of the  induction 

If t h e  first t runk  is busy, ground w i l l  be  
encountered on the C lead, which w i l l  cause t h e  
operation of  r e l ay  G from ( - )  bat te ry ,  winding 
of r e l ay  G, break contact of r e l ay  K, make colt- 
t a c t  of F, cam spring@, rotary magnet in ter rupter  
springs, make contact of D, break contac$ of H, 
break contact of K, t o  ground on the  C contact. 
Relay G completes the  c i r cu i t  t o  t he  ro t a ry  mag- 
n e t ,  which ope ra t e s ,  r o t a t i n g  t h e  s h a f t  and 
breaking  t h e  c i r c u i t  t o  G. 

7.32 Switching Through 

When a f r e e  trunk is found, t he  wipers come t o  
r e s t ,  and t h e  shunt i s  removed from r e l a y  H, 
which operates and switches the  l i n e s  through t o  
a l o c a l  t h i r d  se l ec to r .  Relay H o p e r a t e s  i n  
s e r i e s  with r e l a y  G and is locked up by ground 
on the  control lead from the  switch ahead. Relay 

* 

H a l so  opens t h e  c i r c u i t  t o  re lay  A. 

7.33 Release of Switches i n  t h e  Cen t r a l  Off i c e  

Relay A, releasing,  opens the  t runk loop t o  t h e  
incoming se l ec to r  i n  t he  cent ra l  o f f i ce ,  allow- 
ing the  switches i n  the central  o f f i c e  t o  release. 
Relay B r e l eases  and opens t h e  c i r c u i t  t o  hold 
trunk, allowing the  outgo- l ineswi tchto  release 
and f r e e  the trunk: t o  the  central  office. 

7.34 Release 

When t h e  r ece ive r  a t  t h e  d i a l i n g  telephone is 
replaced ,  a swi tch  ahead removes t h e  ground 
from the  r e l ease  t runk which makes t h e  switch- 
ing s e l e c t o r  r epea te r  f r e e  and opens t h e  c i r -  
c u i t  t o  R. Relay H, restoring,  c loses  t h e  c i r -  
cu i t  t o  t h e  re lease  magnet. 

. CALLS TO AN OPERATOR 

The operation of the  switching se lec tor  repeater 
on a c a l l  extended t o  a t o l l  recording operator 
i n  a cen t r a l  o f f i c e  is similar t o  t h e  operation 
on a c a l l  t o  a cen t r a l  o f f i ce  subscriber. 

c o i l  and connects  t h e  24-ohm winding of t h e  
induct ion  c o i l  i n  s e r i e s  w i t h  t h e  0.7 M.F. 
condenser across t h e  t runk ( t h e  discriminating 
tone lead  is connected t o  t h e  ( - 1  s ide  of t h e  
t runk a t  t h e  assoc ia ted  outgoing l ineswitch) .  

The r e l ease  t runk i s  now grounded through t h e  
11-ohm winding of t h e  induction co i l ,  and any 
discriminating tone t h a t  has been connected t o  
the release trunk at the  lineswitch of the cal l-  
ing telephone i s  induced in t h e  24-ohm winding 
of t h e  induct ion  c o i l .  The induced current  
completes a c i r c u i t  t o  t h e  opera tor  over t he  
trunk t o  inform her regarding the  c lass  of ser- 
vice t o  which the  subscriber i s  ent i t led.  

9. OPERATION OF SWITCR VlHEN -GROUPS 
NUMBERS ,ARE ASSIGNED 

The notes on Fig. 3 explain the  connections t o  
t h e  bank contacts f o r  any desired group of num- 
bers which may be assigned t o  the suboffice. It 
is  not  required t h a t  t h e  second d i g i t  be t h e  
same a s  the f i r s t  d i g i t  f o r  pne of t h e  thousand 
groups assigned t o  t h e  suboff ice ,  a s  was t h e  
case i n  t h e  example given. 

Assume t h a t  it is d e s i r e d  t o  a s s ign  only t h e  
37,000 group of l i n e s  t o  t h e  s a t e l l i t e  which 
has  been previously used a s  an i l l u s t r a t i o n .  
The wiring of the  E.C. contacts is then as indi- 
cated i n  the  supplementary diagram on Fig. 3. 
Should a s u b o f f i c e  s u b s c r i b e r  d i a l  a 33,000 
number (now a main o f f i c e  number) t h e  E.C. 
wiper would encounter d i rec t  ground on the f i r s t  
d ig i t ,  releasing the  shaft.  The opening of the  
off  -normal springs would permit t h e  operation 
of re lay  D which would open t h e  c i r cu i t  leading 
from the  E.G. wiper t o  the  re lease  magnet. Hence, 
when the E.C. wiper encounters d i r ec t  ground on 
t h e  second d i g i t ,  r e l a y  K but not  t he  re lease  
magnet would be operated. The switch would then 
continue t o  function as a repeater,  as explained 
under previous headings. 
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