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CHANGES 

D . l  In Fig.  6 the  ground connected t o  the  
(MS) network formerly undesignated, 

i s  now shown a s  "B' ground. 

D.2 In Fig.  11 wir in  assoc ia ted  with 3B 
and 8~ of r e l a y  fL), formerlyllshom 

a s  r egu la r  wiring, is  now shown a s  ZA" op- 
t i on ,  and information concerning i t s  use i s  
tdded t o  t a b l e  shown a s  p a r t  of Note 103. 

ZA" opt ion is  t o  be removed when assoc ia ted  
with a Recorded Telephone Dictat ion Trunk 
c i r c u i t  because of t he  d i f fe rence  i n  bat-  
t e r y  p o t e n t i a l  between t h i s  c i r c u i t  and the  
Dic ta t ion  t runk.  

D.3  Note 101 (B) i s  revised t o  spec i fy  the  
ground connections f o r  Fig.  17, the  

s e l e c t  magnet contac t  pro tec t ion  networks. 

A l l  o t he r  headings under Changes, no change. 

1. PURPOSE OF CIRCUIT 

1.1 This c i r c u i t  i s  used t o  provide means 
f o r  connecting a key s t a t i o n  o r  a 

keyless  s t a t i o n  t o  a l i n k  o r  a key s t a t i o n  
t o  a t runk and f o r  permi t t ing  only one con- 
nect ion being es tab l i shed  a t  one time. In 
connection with t h i s  c l r c u i t  the  2 way r ing-  
down Tie Trunk func t ions  i n  the same manner 
a s  does the t runks t o  c e n t r a l  o f f i c e .  There- 
f o r e  a l l  func t ions  and descr ip t ion  of opera- 
t i on  i n  connection w i t h  the  c e n t r a l  o f f i c e  
trunk apply t o  the 2 way ringdown t i e  trunk. 

2 .  WORKING LIMITS 

2.33 Max. conductor r e s .  f o r  t h e  "L" lead  
t o  a s t a t i o n  assoc ia ted  with t h e  con- . 

t r o l  key, 25 ohms. 

2.4 Max. r e s .  of conductor between the  
(u) r e l a y  and each l i n e  lamp, 50 ohma 

Fig.  15. 

2.5 Max. r e s .  of conductor f r o m e a c h a p -  
pearance of l i n e  lamp t o  grd. when 

used alone o r  with t runk lamps. Fig. 15. 

1 l i n e  lamp alone with 1 o r  2 
t runk lamps, 50 ohms. 

1 l i n e  lamp and 3 o r  4 t runk lamps, 
25 ohms. 

2.6 Minimum insu l a t i on  res i s tance  f o r  a l l  
l eads  t o  the s t a t i o n  equipment, 

30,000 ohms. 

3. FUNCTIONS 

3.01 Provides means f o r  connecting any key 
s t a t i o n  with any one of fou r  t runks 

on incoming o r  outgoing c e n t r a l  o f f i c e  cal ls .  

3.02 Provides means f o r  connecting any key 
o r  keyless  s t a t i o n  with any l i n k  c l r -  

c u i t  on o r ig ina t ing  c a l l s .  

3.03 Provides means f o r  connecting the  
completing end of any l i n k  with any 

key o r  keyless  s t a t i o n .  

3.04 Provides means f o r  t ransmi t t ing  busy ! 
tone t o  the c a l l i n g  s t a t i o n  i f  t he  

se lec ted  t runk .Is busy o r  i f  a l l  l i n k s  a r e  
busy. 

2 .1  For Key S ta t i on  3.05 Provides means f o r  holding the  con- 
nect ion under con t ro l  of t h e  switch- 

2.11 Maximum conductor r e s i s t ance  f o r  each hook contact  on key s t a t i o n  c a l l s  and under 
lead o ther  than the  "T" and "R" l eads  cont ro l  of supervisory r e l ays  i n  the l i n k  

t o  the s t a t i o n  equipment, 50 ohms. c i r c u i t  on keyless  s t a t i o n s  c a l l s .  

2.2 For Key and Keyless S t a t i ons  3.06 provides means f o r  preventing double 
connection occurring on simultaneous 

2.21 Maximum ex te rna l  c i r c u i t  loop resi-ce c a l l s  by holding only one (LK) o r  (Ll )  re-  
f o r  the   and "R" leads,  400 ohms. l ay  operated when a t runk o r  l oca l  con- 

nect ion i s  being es tab l i shed .  
2.3 For leads  t o  the  Control Key. 

3.07 Provides a means f o r  preventing t h e  
2.31 Max. conductor r e s .  f o r  the  1, 2,  3, 4 hold magnet operat ing u n t i l  the  f i n g e r  

& G leads Fig.  11 and f o r  the 5 ,  6, 7 of the s e l e c t  magnet bar  i s  f i rmly  i n  the 
and 8 leads  Fig. 9, 25 ohms. t r a p  assoc ia ted  with the  crosspoints .  

2.32 ffax. conductor r e s .  f o r  the  L, A and 3.08 Provides means f o r  continuing serv ice  
SW" leads ,  Fig. 11, 50 ohms, i n  case the ca l l  a l l o t t e r  c i rcui t  fails 
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t o  f u n c t i o n  normally,  t h a t  is, i f  t h e  (El 
r e l a y  does  n o t  o p e r a t e  on account  of i t s  
o p e r a t i n g  c i r c u i t  be ing  opened a t  t h e  con- 
t a c t s  of  one of t h e  ( ~ 1 )  o r  (LK) r e l a y s .  

3.09 Provides  means f o r  con t inu ing  s e r v i c e  
i n  case  t h e  " S M ~ "  l e a d  t o  t h e  (S)  re- 

l a y  o r  t h e  "SN2" l e a d  t o  t h e  ( S l )  r e l a y  o r  
t h e  winding of e i t h e r  r e l a y  becomes open. 

3.10 Connects ground t o  t h e  "CO" l e a d  from 
t h e  l i n k  c i r c u i t  t o  busy t h e  l i n e  t o  

incoming l o c a l  c a l l s .  

3 Provides  means f o r  keeping a l l  s t a t i o r  
l e a d s  excep t ing  t h e  "T" and "R" l e a d s  

open u n t i l  t h e  r e c e i v e r  i s  removed from t h e  
s t a t i o n  switchhook t o  prevent  s e r v i c e  i n t e r -  
f e r e n c e  i n  c a s e  t h e s e  l e a d s  become grounded. 

3.12 Provides  means f o r  connect ing a  key- 
l e s s  s t a t i o n  t o  a  t r u n k  by means of a  

c o n t r o l  a t  a  key s t a t i o n .  

3.13 Provides  means f o r  ho ld ing  t h e  s e l e c t  
magnet a s s o c i a t e d  wi th  t h e  completing 

end of a  l i n k  u n t i l  t h e  c a l l e d  l i n e  i s  con- 
nec ted  t o  t h e  l i n k .  

3.14 Provides means f o r  a  s t a t i o n  t o  answer 
l o c a l  c a l l s  of  a n o t h e r  s t a t i o n  o r  t o  

o r i g i n a t e  o r  answer c a l l s  on a c e n t r a l  o f f i c e  
l i n e  n o t  a s s o c i a t e d  with  t h e  switching e q u i p  
ment of t h e  PBX. 

3.15 Provides  means , f o r  a  s t a t i o n  l i n e  lamp 
which f l a s h e s  on incoming c a l l s  and re- 

mains l i g h t e d  s t e a d y  when t h e  s t a t i o n  i s  
busy. 

3.16 Provides  means f o r  o p e r a t i n g  a  r i n g e r  
oommon t o  a  group of t r u n k s  and a  

s t a t i o n  on an incoming c a l l  t o  a s t a t i o n .  

3.17 Provides  f o r  t i e  t runk  s e r v i c e .  

3.18 Provides  f o r  opera t ion  w i t h  recorded 
te lephone d i c t a t i o n  t r u n k .  

CONNECTING CIRCUITS 
I 

When t h i s  c i r c u i t  i s  l i s t e d  on a  key- 
s h e e t  t h e  connect ing informat ion thereon i s  
t o  he fol low-d.  

4 .1  Standard Subscr ibe r  S t a t i o n  S e t .  

i t .2 No, ;55A PBX S t a t i o n  C i r c u i t .  
SD-66507-01. 

& ,a No. 755A PBX Link and Link Al lo t t e r*  
C i r c u i t .  SD-66611-01. 

4,Y Long Line C i r c u i t s .  SD-66686-01. 
( T y p i c a l ) .  

4.5 No. 755A PBX Tone Rlnglng Alarm and 
Common Timing C i r c u i t s .  SD-66506-01. 

4 .6  No. 755A PBX D i a l  T i e  Trunk Circuits. 
SD-66600-01 (Typica l ) .  

4.7 No. 755A 2 Way Ringdown T i e  Trunks.  
S~-66605-01  (Typica l )  , 

4.8 Recorded Telephone D i c t a t i o n  Trunk. 
S~-65728--01. 

DESCRIPTION OF OPERATION 

5. mCEY STATIONS FIGS, P AND 2 

5.1 O r i g i n a t i n g  o r  Answering Trunk Calls 

When t h e  r e c e i v e r  i s  removed from t h e  
switchhook of a key s t a t i o n  s e t ,  t h e  ( L )  re- 
l a y  w i l l  o p e r a t e .  The holding ground f o r  
t h i s  r e l a y  i s  t r a n s f e r r e d  when t h e  r e l a y  
o p e r a t e s  from a  ground i n  t h i s  c i r c u i t  t o  a 
ground i n  t h e  tone ,  r i n g i n g ,  a la rm and com- 
mon t iming c i r c u i t .  The purpose of  t h i s  
t r a n s f e r  i s  t o  provide a  means t o  t r a n s m i t  
a  busy tone t o  t h e  s t a t i o n  i n  c a s e  t h e  t r u n k  
s e l e c t e d  i s  busy t o  t h e  s t a t i o n  o r  i n  c a s e  
the  s u b s c r i b e r  t r i e s  t o  make a l o c a l  c a l l  
when a l l  t h e  l i n k s  a r e  busy. Under e l t h e r  
of these  c o n d i t i o n s ,  a  r e l a y  i n  t h e  tone  
c i r c u i t  w i l l  o p e r a t e ,  which w i l l  t r a n s f e r  
t h e  holding ground f o r  t h e  (L) r e l a y s  from 
a  d i r e c t  ground t o  a ground t h r u  t h e  winding 
of a  r e p e a t i n g  c o i l ,  and wi th  t h e  o p e r a t i o n  
of o t h e r  r e l a y s  tone w i l l  be t r a n s m i t t e d  t o  
t h e  s t a t i o n  through t h e  winding of  t h e  re- 
p e a t i n g  c o l l .  The opera t ion  of t h e  (L)'  re- 
l a y  a l s o  c l o s e s  t h e  s t a t i o n  l e a d s  1, 2 ,  3 
and 4 t o  the  "cS" l e a d s  o f  t h e  f o u r  t runks ,  
t h e  "L" s t a t i o n  l ead  t o  t h e  "ST" l e a d  of t h e  
l i n k  and l i n k  a l l o t t e r  c i r c u i t s  and t h e  
s t a t i o n  l ead  "C" t o  t h e  "G" l e a d  i n  F i g .  4  
o r  5.  These l e a d s  a r e  kept  open u n t i l  t h e  
(L) r e l a y  o p e r a t e s  f o r  t h e  purpose of p re -  
ven t ing  s e r v i c e  i n t e r f e r e n c e  i n  c a s e  one of  
these  l e a d s  t o  t h e  s t a t i o n  becomes grounded. 
The 'G" lead i s  t h e  common l e a d  t o  t h e  sta- 
t i o n  s e t  and when t h e  handset  i s  removed 
from i t s  mounting, t h i s  "G" l e a d  is  c l o s e d  
through the  mounting c o n t a c t s  t o  t h e  v a r i o u s  
keys i n  t h e  s u b s t a t i o n  s e t .  Keys 2,  3, 4 
and 5 i n  the  s t a t i o n  s e t  a r e  a s s o c i a t e d  wi th  
t h e  t runks  whereas t h e  l a s t  key is  a s s o c i a t e d  
with  t h e  l i n k s  and i s  used f o r  l o c a l  i n t e r -  
communicating s e r v i c e .  I f  t h e  f i r s t  t r u n k  
key is  operated when t h e  handset  i s  removed 
from i t s  mounting, an o p e r a t i n g  c i r c u i t  f o r  
the  ( ~ 1 )  r e l a y ,  F i g .  4 o r  F i g .  5,  and a re- 
l a y  in  the  t runk  i s  c losed  through t h e  con- 
t a c t s  of t h e  (L)  r e lay ,and  the  opera ted  con- 
t a c t s  of t h e  f i r s t  t r u n k  key and t h e  mount- 
i n g .  This  r e l a y  i n  the  t runk  when opera ted  
corlnects the  a s s o c i a t e d  (50)  s e l e c t i n g  -9- 
n e t  i n  the  switch t o  t h e  S M S ~ "  and " S M S ~  
l e a d s  In  F l g .  6, and the  ( ~ 1 )  r e l a y  when 
operated opens the  lock ing  cha in  f o r  o t h e r  
( ~ 1 )  r e l a y s  a s s o c i a t e d  with  s t a t i o n s  having 
h igher  numbers. The opera t ion  of t h e  (LI) 
r e l a y  a l s o  o p e r a t e s  t h e  ( E )  and ( N )  r e l a y s .  
The (E) r e l a y  c l o s e s  a ho ld ing  c i r c u i t  f o r  
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i t s e l f  and .the operated (L1 relay and op- 
e ra tes  the ( ~ 1 )  and ( ~ 2 )  r e  ays. When the 
(El)  and ( ~ 2 )  re lays  operate, the operating 
c i r c u i t s  f o r  a l l  the ( ~ 1 )  and (LK) relays 
and the (E) relay a r e  opened thus preventing 
any other c a l l  from proceeding a t  t h i s  time. 
The operation of the ( ~ 1 )  relay operates the 
(MS) re lay  which connects ground t o  the ''Sl5!' 
leads f o r  operating the (SO) se lec t ing mag- 
net .  The (MS) re lay  is  slow t o  operate t o  
allow time f o r  the release of any (Ll) re-  
lay  associated with a s ta t ibn having a 
higher number o r  an (LK) re lay  which map be 
operated before operating the selecting mag- 
ne t .  The (MS) re lay  a l s o  closes a holding 
c i r c u i t  f o r  the (E )  and ( ~ 1 )  relays,  opens 
the operating c i r c u i t s  of the ( M )  and (N) 
relays and c loses  a holding c i r c u i t  f o r  it- 
s e l f  t o  the contacts of the (N)  relay.  Thas 
insures holding operated the (E) and ( E l )  
re lays  u n t i l  a l l  other relays a r e  released 
which w i l l  prevent double connection. In  
case the c i r c u i t  from the operatin 
of the operated (11 re lay  t o  the ?EKEd 
lay is opened, the [E) relay w i l l  f a i l  t o  
operate which w i l l  a l s o  f a i l  t o  operate. the 
I E ~ ) ,  ( ~ 2 )  and (MS) relays.  However, a s  
previously mentioned, the ( ~ 1 )  re lay  a l s o  
operates the (N)  re lay  which operates the 
(M)  relay.  The operation of the (M) relay 
re leases  the (N)  relay.  With the (N)  re lay  
released and the (M) re lay  operated a ground 
Is connected t o  the "SMS" leads f o r  opera- 
t ing  an (SO) se lec t ing magnet. This insures 
service i n  case the (E) relay does not op- 
e ra te  due t o  i t s  operating cirucuit being 
opened a t  one of the contacts of the (Ll)  
o r  (LK) relays.  The ( M )  and (N) re lays  a r e  
slow t o  function t o  allow the c a l l  a l l o t t e r  
c i r c u i t  t o  function normally before con- 
necting emergency ground t o  the "sMS" leads 
f o r  operating the se lec t ing magnets. A 
double connection, however, might occur on 
simultaneous c a l l s  i f  the (E) relay does 
not operate. The operation of the (SO) se- 
l ec t ing  magnet which is  associated w i t h  the 
f i r s t  trunk moves the f ingers  of the selectc 
ing magnet bar i n t o  the t r ap  of the cross-  
points on the zero level .  These cross-points 
a re  associated with a l l  s ta t ion l ines .  The 
(SO) se lec t ing magnet a l so  operates the (S) 
and (Sl)  re lays  i n  Fig. 6 which connect 
ground on the "A" lead and close a holding 
c i r c u i t  f o r  the (E) and (MS) relays.  The 
(s) and (Sl)  re lays  are slow operating re- 
lays  f o r  the purpose of insuring tha t  the 
f ingers of the  se lec t ing magnet bar w i l l  be 
firmly i n  the t r ap  before the cross-points 
a re  closed through b the operation of the 
hold magnet. The (Sf and (Sl)  relays per- 
form the same functions. The two relays a r e  
used t o  prevent service interruption in  case 
the lead o r  winding of one of the relays be- 
comes open. The leads multiple t o  the con- 
t a c t s  of a l l  the se lec t ing magnets, and they 
a re  connected in  such a way tha t  i n  case the 
strapping leads become open a t  the contacts 
of the se lec t ing magnets, e i t h e r  the (s) or  
(Sl )  re lay  w i l l  operate, depending on which 
side of the open the operated selecting 

magnet is. Ground a n  the "A" lead is closed 
through the contacts of the operated ( ~ 1 )  
relay t o  the (-1 Bsrted with the 
ca l l ing  line. %!%& 
which opera- 
nectsr ground OBI &he 
cireuat. on %he lead t o  Wit 
tn;mk eircuPt f s  closed through the CCB3s-  
points of the switch a f t e r  the hold ma-t 
operates. Ground on the "G" lead holds the 
(20) relay operated through the contacts of 
the handset mounting, the 1st trunk key and - 
the cross-points, and shor ts  the ( ~ 1 )  r lay, 
releasing it. The operation of the hol$ 
magnet removes bat tery  from the winding of 
the (L) relay a s  well a s  closP.ng t$e cross- 
p&&s and connects g m q d  011 the Con lead 
to tRe Links f o r  busy- the ca l l ing  l i n e  t o  
lacoming local  c a l l s .  This causes the (L) 
rela$ t o  release which opens the  1, 2, 2 
and s t a t ion  leads t o  the trunks, the ST" 
Xead t o  the l ink  and l ink  a l l o t t e r  c i r cu i t s ,  
and the "G" lead t o  Fig. 4 o r  5. This re-  
leases the relay i n  the trunk which releasea 
the (SO) selecting magnet. When the (SO) 
selecting magnet. When 1, the (SO) se lec t ing 
magnet releases,  the (S) and (Sl)  relays 
w i l l  release,  releasing the (E) and (MS) re- 
lays  i f  operated o r  the (M) relay i f  i t  is  
operated. The (MS) relay releases the ($1) 
and (E2) relays. The release of these re- 
lays prepares the c i r c u i t ( f o r  the establish- 
ment of another c a l l .  Connection from the 
s ta t ion t o  the centra l  off ice  through the 
f i r s t  trunk is  now established. Incoming 
or outgoing c a l l s  a re  established i n  the 
same manner. 

5.2 Disconnection on Trunk Connections 

When the handset i s  replaced on its 
mounting, o r  when the 1st trk.  key a t  the 
s ta t ion s e t  i s  released the c i r c u i t  holding 
the (CO) relay is'opened 
the mountin or  the 1st 
leases theTC0) relay.  
(cO) re lay  releases the 
removes ground from the "G" lead t o  the 
s ta t ion c i r c u i t .  The opening o i  the cross- 
points removes ground from the SltF lead t o  
the trunk c i r c u i t .  The hold magnet re-  
leasing, opens the cross-point ~ o n t a c t s  and 
permits the f inger  associated with the se- 
lec t ing maBnet bar t o  restore t o  normal, 
and removes the busy ground on the "cO" lead 
from the ' l ink  and l ink  a l l o t t e r  c i r c u i t .  
Connections on the second, th i rd  and fourth 
trunks are  made i n  the same manner a s  is  a 
connection on the f i r s t  trunk excepting tha t  
the respective key must be depressed a t  the 
s ta t ion s e t  and that  the (Sl ) ,  ( ~ 2 )  o r  (S3) 
selecting magnet w i l l  operate instead of the 
(SO) selecting magnet. 

5.3 Station-to-Station Connections 

5.31 Connecting Calling Stat ion Line t o  I;Mc , 

This c i r c u i t  functions in  the same 
manner f o r  a stat ion-to-stat ion connection , 
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a ,  9i J o e s  f o r  a  s t a t i o n - t o - t r u n k  connect ion 
excep t ing  t h a t  t h e  ( L )  key a t  t h e  s t a t i o n  
a c t  i s  depressed i n s t e a d  of one of t h e  t r u n k  
2 : ~ ;  and t h a t  i n s t e a d  of a  r e l a y  i n  t h e  
t-crik c i r c u i t  o p e r a t i n g  when t h e  (L) r e l a y  
c p c r r t e s ,  a  r e l a y  i n  t h e  l i n k  c i r c u i t  w i l l  
d:: *-c t c .  This  l i n k  r e l a y  w i l l  i n d i r e c t l y  
obera te  t h e  ( ~ 5 ) ,  (ST) o r  ( ~ 9 )  s e l e c t i n g  
~l-gc?f  which w i l l ,  when t h e  l i n e  c i r c u i t  
h9 lc ing  magnet o p e r a t e s ,  a s s o c i a t e  t h e  o r i -  
g i w t i n g  end of t h e  l i n k  with  t h e  c a l l i n g  
s t a t i o n  i n  t h e  same manner a s  t h e  (SO) Se- 
l e c t i n g  magnet a s s o c i a t e d  t h e  t r u n k  with  t h e  
ca:! i r i g  s t a t i o n .  

5.32 Connecting Cal led S t a t i o n  Line t o  Link 

When t h e  c a l l i n g  g a r t y  has  completed 
d i a l i n g ,  ground on t h e  ~ 1 "  l e a d  F i g .  3 A ,  
3B o r  3 C  t h r u  t h e  l i n k  c i r c u i t  and back over  
t h e  " ~ 2 "  lead w i l l  ope ra te  one of t h e  $&K) 
r e l a y s  which w i l l  o p e r a t e  t h e  (B) r e l a  . If 
t h c  f i r s t  l i n k  i s  a l l o t t e d  t h e  ( L K ~ )  r e l a y  
w i l l  o p e r a t e .  The ( L K ~ )  o r  ( L K ~ )  r e l a y  w i l l  
?pe ra te  i n  case  t h e  second o r  t h i r d  l i n k  is  
e l l s t t e d .  The ( L K ~ )  r e l a y  ho lds  i n  t h e  
chain  c i r c u i t  through t h e  ( E )  r e l a  c o n t a c t  
1. t h e  same manner a s  does  t h e  (LIT r e l a y .  
T h o  ( L K ~ )  and (B) r e l a y s  p a r t i a l l y  c l o s e  t h e  
o p e r a t i n g  c i r c u i t  f o r  t h e  (54)  s e l e c t i n g  
naa n e t .  The ( L K ~ )  r e l a y  a l s o  o p e r a t e s  t h e  
? X y  r e l a y  which o p e r a t e s  t h e  ( E l ) ,  ( ~ 2 )  and 
{MS) r e l a y s  a s  desc r ibed  i n  Par .  5 .1 .  When 
t h e  (MS) r e l a y  o p e r a t e s  t h e  ( ~ 4 )  s e l e c t i n g  
? - w e t  w i l l  ope ra te  which w i l l  ope ra te  the  
197 and (S1)  r e l a y s .  These r e l a y s  connect 
g;t>cnd t o  t h e  "A" l ead  which r e l e a s e s  a  r e -  
l a y  i n  tile l i n k  c i r c u i t .  Th i s  l i n k  r e l a y  
connects  ground on t h e  "cO" l e a d  which op- 
e -a tes  t h e  (cO) r e l a y  of the  l i n e  being 
c e l l e d  and  r e l e a s e s  the  (B) r e l a y .  The (cO) 
r e l a y  o p e r a t e s  t h e  hold magnet. The (B) r e -  
la17 I s  a slow r e l e a s e  r e l a y  and w i l l  hold 
operated long enough t o  a l low the  hold mag- 
n e t  of t h e  c a l l e d  l i n e  t o  o p e r a t e .  Th i s  
nrov! oes  f o r  holding the  s e l e c t i n g  magnet 
operated u n t i l  t h e  c r o s s - p o i n t s  of t h e  
switch a r e  c losed .  The opera t ion  of the  (cO 
r e l a y  a l s o  connects  ground t o  the  "G" l ead  
t o  t h e  s t a t i o n  c i r c u i t .  Ground t o  t h e  "S2" 
lead i s  c losed t o  t h e  l i n k  c i r c u i t  a f t e r  t h e  
h:ld magnet o p e r a t e s  t o  opera te  a r e l a y  i n  
t ,  a t  c i r c u i t  which connects  r i n g i n g  c u r r e n t  
t o  t h e  c a l l e d  l i n e .  The opera t ion  ;f the  
hold magcet connects  ground t o  t h e  cO" l ead  
t c  the  l i n k  c i r c u i t ,  t o  busy t h e  l i n e  t o  
o t h e r  c a l l s ,  c l o s e s  the  c r o s s - p o i n t s  and 
opens tre opera t ing  cix'cuit  of t h e  (CO) r e -  
l ay .  :< - ( C O )  r e l a y ,  however, does no t  re- 
l e a c e  z : -t i s  held  operated from a ground 
on thr-) I; lead i n  t h e  l i n k  c i r c u i t  t h r u  t h e  
c r o s s - p o i n t s .  The r e l e a s e  of the  (B) r e l a y  
r e l e  l scs  the  s e l e c t i n g  magnet which r e l e a s e s  
the  ; 3 ;  and ( S I )  r e l a y s .  These r e l a y s  r e -  
l e a s e  t h e  ( L K ~ ) ,  ( E )  and (MS) r e l a y s .  The 
(MS) r e l a y  r e l e a s e s  t h e  ( E l )  and ( ~ 2 )  re lays .  
When t h ?  c a l l e d  s u b s c r i b e r  answers,  ground 
on ~ h t  ' i lead w i l l  be connected through t& 
handie'c Lrd.xirJt,irg sp-ing c o n t a c t s ,  t h e  con- 
t a c t s  cf' t h e  ( L )  key (which should be operated 

i n  answering a l o c a l  c a l l )  and through t h e  
c ross -po in t  c o n t a c t s  over  t h e  "L" l e a d  t o  a 
r e l a y  i n  t h e  l i n k  which w i l l  o p e r a t e  and 
connect a  second ground 'on t h e  "S" l e a d  for 
hold ing  t h e  (cO) r e l a y  opera ted .  The op- 
e r a t i o n  of t h i s  last  mentioned r e l a y  i n  t h e  
:ink w i l l  cause  t h e  ground from l i n k  on t h e  

CO" l e a d  t o  be removed. 

5.33 Disconnection on S t a t i o n - t o - S t a t i o n  
Conncc t i o n s  

When t h e  handset  i s  r e p l a c e d  on i t s  
mounting o r  when t h e  l o c a l  key a t  t h e  s t a -  
t i o n  s e t  i s  r e l e a s e d  t h e  c i r c u i t  w i l l  func- 
t i o n  a s  desc r ibed  i n  Par .  5.2. 

5.34 Line Lamps and Common B e l l  Ringing on 
Incoming S t a t i o n  Calls 

When l i n e  lamps and common b e l l  r i n g -  
i n g  a r e  requ i red  on incoming s t a t i o n  c a l l s  
F ig .  14, 1 5  & 1 6  a r e  used and F i g .  2  is 
modified a s  shown i n  F i g .  9. On an In -  
~ o m i n g  c a l l  ground w i l l  be connected on t h e  

CO" l e a d  a s  mentioned i n  Par .  5.32. T h i s  
round w i l l  be extended t o  F ig .  14  over  t h e  b" l ead  T h i s  w i l l  o p e r a t e  t h e  (+) r e l a y  

which w i i l  connect  t h e  lamp t o  t h e  LL" l e a d  
i n  t h e  Tone, Ringing A l a r m  and Common Timing 
C i r c u i t  which w i l l  f l a z h  t h e  lamp. The (L) 
r e l a y  a l s o  c l o s e s  t h e  M" l e a d  and t h e  "CBl", 
" c B ~ "  o r  "CB3" l e a d  t o  o p e r a t e  t h e  r i n g e r  
which i s  common t o  a group of  t r u n k s  and t h e  
s t a t i o n  and o p e r a t e s  t h e  (CO) r e l a y .  The 
c i r c u i t  then f u n c t i o n s  a s  d e s c r i b e d  i n  Par. 
5.32, excep t ing  t h a t  when ground i s  removed 
from t h e  "CO" l e a d ,  by t h e  c a l l e d  p a r t y  
tnswering,  t h e  (LL) r e l a y  w i l l  r e l e a s e .  If 

R" wi r ing  i s  used t h e  lamp w i l l  remain 
l i g h t e d  whi le  t h e  l i n e  i s  busy whether i t  be 
on a  s t a t i o n  t o  s t a t i o n  connect ion o r  a  sta- 
t i o n  t o  t runk  connect ion.  The common b e l l  
i s  only used a s  a  supplement t o  t h e  r e g u l a r  
s t a t i o n  b e l l  and i s  u s u a l l y  l o c a t e d  a t  
a n o t h e r  s t a t i o n  which i s  a r ranged  t o  p i c k  up 
c a l l s  t o  e i t h e r  s t a t i o n .  

5.35 Pick-up of S t a t i o n  t o  S t a t i o n  Calls of 
Another S t a t i o n  o r  a  C e n t r a l  Of f ice  
Line Not Associa ted wi th  t h e  Switching 
Equipment of t h e  PBX 

When a  s t a t i o n  i s  t o  be a r ranged  t o  
p ick  up l o c a l  c a l l s  of a n o t h e r  s t a t i o n  o r  a  
c e n t r a l  o f f i c e  l i n e  no t  a s s o c i a t e d  with  t h e  
switching equipment of t h e  PBX Fig .  12 i s  
provided when a  s e p a r a t e  key i s  used a t  t h e  
s t a t i o n  and F i g s .  12 and 13 a r e  provided i f  
a  spa re  t runk  key i s  used a t  t h e  s t a t i o n .  
F i g .  14 i s  g e n e r a l l y  used with  t h i s  s e r v i c e  
and t h e  lamp which w i l l  be a s s o c i a t e d  with  
the  l i n e  t o  be picked up w i l l  u s u a l l y  be 
placed a t  t h e  s t a t i o n  which w i l l  p i c k  up t h e  
c a l l s .  When t h e  s e p a r a t e  key i s  opera ted  
t h e  (SW) r e l a y  w i l l  ope ra te  which w i l l  con- 
n e c t  t h e  t i p  and r i n g  l e a d s  of t h e  s t a t i o n  
t o  p ick  up the  c a l l  t o  t h e  t i p  and r i n g  
l e a d s  of t h e  s t a t i o n  t o  be picked up, o r  of 
t h e  c e n t r a l  o f f i c e  l i n e .  I f  it is  a  S t a t i o n  
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l i n e  t o  be picked up t h e  "~1" and "G" l e a d s  
of t h e  s t a t i o n  t o  be picked up w i l l  be 
c l o s e d  which w i l l  s imula te  t h e  c losed  con- 
t a c t s  of t h e  handset  mounting and (L) key t o  
hold t h e  l i n k  t o  t h e  c a l l e d  l i n e .  Ground 
w i l l  a l s o  be connected t o  t h e  " ~ 0 1 "  l e a d  
which w i l l  be connected t o  t h e  "CON l e a d  t o  
t h e  l i n k s  t o  make t h e  l i n e  which p i c k s  u~ 
t h e  c a l l  busy and open t h e  " ~ 0 2 "  t o  "C01 
l e a d  t o  p reven t  the  hold magnet of t h i s  l i n e  
from o p e r a t i n g .  The (SW) r e l a y  a l s o  connects 
grount4 t o  t h e  "G" l e a d  which w i l l  be c losed  
t h r u  t h e  handset  mounting and l o c a l  key con- 
t a c t s  a t  t h e  s t a t i o n  t o  t h e  "L" l e a d  t o  hold 
t h e  (SW) r e l a y  opera ted .  The s e p a r a t e  key 
a t  t h e  s t a t i o n  i s  a non-locking key and i s  
r e l e a s e d  a s  soon a s  t h e  connect ion is  made. 
It is  necessa ry  t o  have t h e  l o c a l  key a t  t h e  
s t a t i o n  p ick ing  up t h e  c a l l  opera ted ,  when 
t h e  s e p a r a t e  key i s  used.  When a spare  
t r u n k  key i s  used F ig .  13 is  used a s  w e l l  a s  
Fig .  12.  When t h e  t r u n k  key is  operated t h e  
TK r e l a y  w i l l  o p e r a t e  i n  s e r i e s  wi th  t h e  
L1 r e l a y  F i g .  4 and 5 which w i l l  o p e r a t e  I1 

t h e  (SW) r e l a y .  Ground on t h e  "G" l e a d  w i l l  
be c l o s e d  t h r u  t h e  handset  mounting and trunk 
key c o n t a c t s  t o  t h e  (TK) r e l a y .  The (SW) 
r e l a y  w i l l  f u n c t i o n  a s  desc r ibed  above. 

6 .  KEnESS STATION 

6.1  Only s t a t i o n  t o  s t a t i o n  connect ions  
a r e  made t o  and from the  k e y l e s s  sta- 

t i o n s  u n l e s s  c o n t r o l l e d  s e r v i c e  i s  provided 
a s  covered i n  Par .  7 .  The c i r c u i t  opera t ion  
on t h e s e  l o c a l  c a l l s  is  t h e  same a s  f o r  the  
l o c a l  c a l l s  made t o  and from t h e  key s t a -  
t i o n s ,  excep t ing  t h a t  t h e  "G" and "L" l e a d s  
a r e  s t rapped  ("T" wi r ing ,  F ig .  11)  i n s t e a d  
of  c l o s e d  through t h e  c o n t a c t s  of t h e  hand- 
set mounting and t h e  L key a t  t h e  s t a t i o n .  
On o r i g i n a t i n g  c a l l s  t h e  (cO) r e l a y  a f t e r  
o p e r a t i n g  ho lds  under c o n t r o l  of t h e  super-  
v i s o r y  r e l a y  i n  t h e  l i n k  c i r c u i t  over  t h e  
2W l e a d  through t h e  c ross -po in t  c o n t a c t s  and 
t h e  "H" and "L" l e a d s  t h r u  t h e  "J" s t r a p  
w i r e .  On a completing c a l l ,  t h e  "L" and "Td' 
l e a d s  from t h e  l i n k  a r e  c losed  through t h e  
c r o s s - p o i n t  c o n t a c t s  t o  a s h o r t  by means of 
t h e  "J" s t r a p p i n g  t o  opera te  a r e l a y  i n  t h e  
l i n k  which i s  held  operated under c o n t r o l  of 
t h e  c a l l i n g  s t a t i o n .  

7. CENTRAL OFFICE SERVICE FOR KEYLESS 
STATION ,. 

7.1 When c e n t r a l  o f f i c e  s e r v i c e  f o r  key- 
l e s s  s t a t i o n s  i s  requ i red  l e a d s  5 ,  6 ,  

7 and 8 Fig.  8 a r e  t o  be provided a s  r e -  
qu i red  f o r  t h e  key s t a t i o n  which w i l l  have 
c o n t r o l  of t h i s  s e r v i c e .  These l e a d s  a r e  
connected t o  the  c o n t r o l  key. "T" wi r ing  
i n  ~ i g .  11 w i l l  be omit ted.  Leads 1, 2 ,  3, 
4, G,  L, SW and A i n  Fig.  11 a r e  a l s o  con- 
nected t o  t h e  c o n t r o l  key and t h e  "CSNL" 
l e a d s  a r e  connected t o  the  v a r i o u s  t runks .  
When i t  is d e s i r e d  t o  connect a key less  s t a -  
t i o n  t o  a t r u n k  t h e  key s t a t i o n  w i l l  connect 

t o  a t runk  by o p e r a t i n g  t h e  p roper  t r u n k  
key with  t h e  handset  removed from i ts  
mounting. I f  t h e  t r u n k  i s  connected t o  a 
d i a l  o f f i c e  t h e  key s t a t i o n  w i l l  d i a l  t h e  
d e s i r e d  number. The c o n t r o l  key w i l l  then 
be opera ted  which w i l l  r e l e a s e  t h e  (CO) re- 
l a y  i n  F i g .  11 i f  i t  is  opera ted  which r e -  
s t o r e s  t h e  hold magnet and swi tch  t o  normal. 
When t h e  handset  a t  t h e  k e y l e s s  s t a t i o n  i s  
o f f  i t s  mounting t h e  (L)  r e l a y  i n  F ig .  11 
o p e r a t e s  and while t h e  c o n t r o l  key i s  op- 
e r a t e d  t h e r e  w i l l  be a c i r c u i t  from t h e  
a s s c o i a t e d  ( L l )  r e l a y  over  t h e  G l e a d s  t h r u .  
t h e  c o n t r o l  key c o n t a c t s  t o  t h e  "L" l e a d  a t  
t h e  key s t a t i o n  t o  t h e  "L" l e a d  F i g .  9 t h r u  
t h e  c o n t a c t s  of t h e  c r o s s - p o i n t s  t o  t h e  5, 
6 ,  7 oP 8 l e a d s  depending on which t r u n k  has  
been s e l e c t e d ,  over  one of t h e s e  l e a d s  t o  
t h e  c o n t r o l  key c o n t a c t s  t o  t h e  1, 2, 3 o r  
4 l e a d s  i n  F ig .  11 t h r u  t h e  c o n t a c t s  of t h e  
(L) r e l a y  Fig .  11 over  t h e  "cSNL" l e a d  t o  
a r e l a y  i n  t h e  s e l e c t e d  t runk .  

The opera t ion  of t h i s  r e l a y  i n  t h e  
t r u n k  and t h e  ( ~ 1 )  r e l a y  i n  F ig .  4 orll:ll 
causes  ground t o  be connected t o  t h e  
l e a d  i n  F i g .  11 t o  opera te  t h e  (cO) r e l a y .  
The (CC) r e l a y  i n  o p e r a t i n g  o p e r a t e s  t h e  
hold magnet (HM) and when t h e  czoss -po in t s  
a r e  c losed  t h r u ,  ground on t h e  N" l e a d  
from t h e  t r u n k  w i l l  hold t h e  (CO) r e l a y  op- 
e r a t e d .  The person a t  t h e  key s t a t i o n  upon 
h e a r i n g  t h e  key less  s t a t i o n  i n  on t h e  con- 
nec t ion  w i l l  r e l e a s e  t h e  c o n t r o l  key which 
is  a non-locking key. The person a t  t h e  
key s t a t i o n  may then disconnect  from the 
t runk  a s  t h e  key less  s t a t i o n  i s  held  t o  t h e  
t r u n k  under c o n t r o l  of a r e l a y  i n  s e r i e s  
wi th  t h e  t runk  which i s  d i r e c t l y  under con- 
t r o l  of t h e  handset  mounting c o n t a c t s .  

S t a t i o n  l i n e  lamp and common r i n g e r .  
s e r v i c e  a r e  provided f o r  k e y l e s s  s t a t i o n s  
and f u n c t i o n  i n  the same manner as f o r  key 
s t a t i o n s  a s  desc r ibed  i n  Par.  5.34. 

8. DIAL TIE TRUNK SERVICE 

8.1 T i e  t r u n k  connect ions  a r e  s i m i l a r  
t o  k e y l e s s  s t a t i o n  connect ions  and 

$here fore  F igs .  10  and 11 a r e  used with  the  
TL" l e a d  i n  Pi# .  10  being used i n s t e a d  of 

t h e  "St' and "S2 l e a d s .  On incoming c a l l s  
from t h e  t i e  t runks ,  t h e  c i r c u i t  f u n c t i o n s  
t h e  same a s  f o r  key less  s t a t i o n s .  For  ou t -  
go ing  c a l l s  t h e  c i r c u i t  f u n c t i o n s  t h e  same 
'as f o r  k e y l e s s  s t a t i o n s  except inf  t h a t  
ground w i n  be connected t o  t h e  TL" l e a d  
t o  o p e r a t e  a r e l a y  i n  t h e  l i n k  which w i l l  
connect t h e  t i p  and r i n g  l e a d s  from t h e  
s t a t i o n  d i r e c t l y  t o  t h e  t i p  and r i n g  of  t h e  
t i e  t runk ,  and t h e  (CO) r e l a y  w i l l  be h e l d  
from t h e  t i e  t r u n k  over  t h e  'A" l ead .  
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ELEPHONE DICTATION SERVICE When the  d i c t a t i o n  t r u ~ k  Is d i a l ed  

Szeorded telephone d i c t a t i o n  t runk connection of ground t o  the  TL" lead op- 
tonnect ions a r e  s i m i l a r  t o  d i a l  t i e  e r a t e s  a (TL) r e l ay  I n  the  l i n k  which con- 

>:q?ectiogs. Figs.  10 and 11 a r e  nec ts  the  s t a t i o n  d i r e c t l y  t o  t he  t runk.  
h e - ,  .ich the  TL" $e$d i n  fit 10 being 

lr,st2ad of the qnd 11 leads, and The trunk connects ground t o  the  "A" lead,  
- I , * * - r i n g  i n  Fig.  11 is  removed. which holds the  (cO) r e l a y  operated. 
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