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METHOD OP OPERATION 
TRUNK CIRCUITS

Incoming Key End -  Arranged For Cross C onnecting In  Rear Of Desk
FULL MECHANICAL POWER DRIVEN SYSTEM

C ■ 
- ,

Local T est Desk -

GENERAL DESCRIPTION

1. These c i r c u i t s  a re  two-way tru n k  c i r c u i t s  between lo c a l  t e s t  desk  and, 
f in a l  s e le c to r ,  l in e  sw itch* sender m o n ito r’s d esk , o r  zero  o p e r a to r 's  p o s i t io n  of 
th e  lo c a l  sw itchboard .

F igu re  #1 i s  the  key and lamp equipment used w ith  f ig u re  #2, #3, #4.
F igure  #1 and #2 shows a ringdown tru n k  c i r c u i t  incoming from th e  f in a l  s e le c to r  
and ou tgo ing  to  a  l in e  sw itch .
F igure  #1 and #3 show a c i r c u i t  which i s  used as a  t i e  l in e  c i r c u i t  between the  
t e s t  desk  and ano ther desk . The o th e r  end i s  s im i la r ,  excep t th a t  i t  i s  n o t 
arranged  fo r  th e  f la s h in g  signal#
F ig u res  #1 and #4 show a c i r c u i t  which i s  used to  p rov ide  tru n k in g  f a c i l i t i e s  
between th e  zero o p e ra to r 's  p o s i t io n  a t  th e  sw itchboard  and the  lo c a l  t e s t  
dock. The o th e r  end o f th i s  c i r c u i t  te rm in a te s  in  a  ja c k  and i s  used w ith  cord 
c i r c u i t s  whose s leev es  a re  grounded through a maximum re s is ta n c e  of 220 ohms.

DETAILED DB3CRIPTI ON

OPERATION

INCOMING FROM FINAL SELECTOR OR OUTGOING TO LINE SWITCH FIGURES #1 and #2.

INCOMING CALLS.

2. When th e re  i s  an incoming c a l l  from a f i n a l  s e le c to r  and the m echanical 
appara tu s s e iz e s  th i s  tru n k , b a t te r y  i s  connected to  the lead  "S", o p e ra tin g  th e  S 
r e la y .  The S re la y  o p e ra ted , c lo se s  in  p a r t ,  a lo ck in g  c i r c u i t  f o r  th e  CO re lay .. 
When r in g in g  c u rre n t i s  ap p lied  to  the  t i p  and r in g  of th e  tru n k , the  RD re la y  o p er­
a te ’̂  through i t s  in n e r w inding and locks through i t s  o u te r  w inding under c o n tro l  of

f the CO re la y .  The ED re la y  o p e ra ted , c lo se s  a  c i r c u i t  from b a t te r y  through th e  in -  
f t e r r u p te r ,  own make c o n ta c t, b reak  c o n tac t of the  CO r e la y ,  over th e  lead  ”F" to  

ground through th e  tru n k  lamps, cau sin g  th e  lamps to  f l a s h ,  u n t i l  th e  c a l l  i s  an­
swered# - -

« 3 . When the  c a l l  i s  answered by th e  tru n k  key being  o pera ted  to  th e  ta lk in g  
p o s i t io n ,  th e  CO re la y  o p e ra tes  from b a t te ry  through i t s  in n e r  w inding over th e  le ad
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e 
METHOD OF OPERATION 

TRUNK C IRCU U'S 
Incoming Key EJ:id - Arl'anged For Cross Connocting In Rear Of Desk - Loar,, . .:. Test Desk -

FULt MECHANICAL POWER DRIVE!N SYSTEM 

• GENERAL DESCRIPT.ION 

1. These circuits are two-way trunk circuits between local test desk and, 
£inal selector, line switch, sender monitor's desk, or zero operator's position of 
the local switchboard. 

\ • 

·Figure #1 is the lroy and lamp equipment used ,vi tb. figure ~2, :!/=3, #4. 
Figure #1 and #2 sh0V1s a ringdown trunk circuit incoming from the final selectoT 
and outgoing to a line sWi tch, 
Figure #1 and #3 show a circuit \Vhich is used as a tie line circuit between the 
test desk and another desk. The other end is similru-, except that tt is not 
a:::-ra.Ilo-:,,ed for the flashing signal. . 
Fif3Ures #1 and {.£4 show.a circuit which is used to:provide trunking facilities 
between the zero operator's position at the switchbo~.rd. and the local teat 
doak •. The other end of thiS circuit terminates in a jack and is used. with cord 
circuite whose sleeveo are grounded through a maximum resistance of 220 ohms. 

DETAILED.-DESCRIPrION 

OPERATION 

INCOMING 'FROM FINAL SELECTOR OR OtlrGOING TO !,Im! SWITCH FIGUBES £1 a..71.d §2. 

INCOMING CALLS. 

2. '.V'nen there is an incoming call from a final selector and the mechanical 
apparatus seizes this trunk. battery is connected to the lead 11S11

, oper1;1.ting the S 
relay. The S relay operated. closes in part, a locking circuit for the CO relay~ 

_\Vh~~ ringing c~rrent is applied to the tip ·and ring or·the tr.mk, the RD rel~y oper­
ates thro·agh its ilmer winding and locks through its outer wind.ir..g under cc::1~r0l of 
the CO relai. The RD· relay operated, closes :::i. circuit frol!l oat-tery throug.'1 ,;}lo in­
te::•ru.ptor, ovm make ·contact, break c:cntact of the CO relay, over th!3 lead ''F" to 
g:-ou...""ld through the tr).lllk lamps, causilig the lamps to flash, until the call _is an­
swered. 

• 3. When the call is answered by the trunk key being operated to the talking 
~oaition, the CO ~elay operates from battery through its inner winding over the lead 
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»»D,f y b reak  c o n tac t on th e  h o ld in g  s id e  o f  th e  tru n k  key , make c o n ta c t o f th e  ta lk in g  
s id e  o f th e  key to  ground over th e  le ad  " S - l” , The 00 re la y  o p e ra ted , (a ) Locks 
through i t s  o u te r  w inding under c o n tro l o f  th e  S r e la y ,  (b) Opens th e  lo ck in g  c i r c u i t  
f o r  the  RD re la y  which r e le a s e s ,  (c) D isconnects th e  in n e r  w inding of th e  RD re la y  
from th e  t i p  and r in g  o f th e  tru n k , (d) Supplan ts th e  in te r ru p te d  b a t te r y  w ith  s tead y  
b a t te r y ,  thus causing  th e  lamps to  remain l ig h te d  as busy s ig n a l s ,

4 , The o p e ra tio n  o f the  tru n k  key to  the  ta lk in g  p o s i t io n  connects a  b rid g e  
a c ro ss  the  t i p  and r in g  o f the tru n k  cau sin g , th e  m echanical ap p ara tu s  to fu n c tio n ,

5 , When the  tru n k  key i s  opera ted  to  th e  h o ld in g  p o s i t io h ,  the  in n e r  w inding of 
th e  RD re la y  i s  b ridged  a c ro ss  th e  t i p  and r in g  of th e  tru n k  as a h o ld in g  b r id g e .

DISCONNECT

6, When th e  tru n k  key i s  re s to re d  to  norm al, the  b rid g e  i s  removed from th e  t i p  
and r in g  of th e  tru n k , and when the  f i n a l  s e le c to r  d isco n n ec ts  from t h i s  tru n k  the^
S re la y  re le a s e s  in  tu rn  re le a s in g  th e  CO r e la y .  The CO re la y  re le a s e d , ex tin g u ish es  
th e  tru n k  lamps r e s to r in g  the  c i r c u i t  to  norm al,

OUTGOING CALLS.

7 , When the  tru n k  key i s  opera ted  to  the  ta lk in g  p o s i t io n  on an ou tgoing  c a l l ,
th e  CO re la y  o p era tes  l ig h t in g  the  tru n k  lamps as busy s ig n a ls  and d isco n n e c tin g  the
in n e r w inding of the RD re la y  from a c ro ss  th e  tru n k . When the  d ia l in g  key in  the  
te lephone c i r c u i t  i s  o p era ted  the m echanical ap p ara tu s  fu n c tio n s . When the l in e  
sw itch  moves o ff  normal and f in d s  an id le  d i s t r i c t ,  th e  S re la y  o p e ra tes  in  tu rn  
lo ck in g  the  CO re la y .

DISCONNECT

8, 'When th e  tru n k  key i s  re s to re d  to  norm al, th e  b rid g e  i s  removed from th e
t i p  and r in g  of th e  tru n k , thus causing  the  m echanical ap p ara tu s  to  r e tu rn  to  normal
re le a s in g  the  S r e la y .  The S re la y  re le a s e d , re le a s e s  th e  CO re la y ,  r e s to r in g  
c i r c u i t  to  norm al.

INCOMING FROM AND OUTGOING TO SENDER MONITOR’S DESK FIGURES ..#1 and J 5 .

INCOMING CALLS.

9, When th e re  i s  an incoming c a l l  from  the  sender m o n ito r’s desk , th e  I, re la y  
o p e ra te s  from b a t te ry  on the  lead  ”S” b reak  c o n tac t o f th e  S r e la y ,  w inding of the
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"D", break oontaet on the h.olding e;ide of the trunk key, make contaot of the talking 
9 side of the key to ground over the lead "S-1"• The CO relay operated, (a) Locks 

throuSh its outer winding under oontrol of the S relay. (b) Opens the locking circuit 
for the RD relay \~1ioh releases. (o) Disconneots the inner winding of the RD relay 
from the tip and ring of the trunk, (d) Supplants the interrupted battery with steady 

battery, thus oausing the lamps to remain lighted as busy signals. 

• 

• 

' 

4. The operation of the trunk key to the talking position connects a bridge 
across the tip and ring of the trunk causing, the meohanioal apparatus to function • 

5. 'When the trunk key is operated to the holding position, the inner winding of 
the RD relay is bridged a.cross the tip and ring of the trunk as a holding bricle;e. 

DISCONNECT 

6. When the trunk key is rostored to normal, the bridge is removed from the tip 
a.nd ring of the trunk, and when the final selector disconnects from this trunk tht3 

S relay releases in turn releasing the CO relay. The CO relay released, extinguishes 

the trunk lamps restoring the cirouit to nonna.l. 

QU'I'GOING CALLS. 

-7. ':lb.en the trunk key 1s operated to the talking position on an outgoing call, 

the CO relay operates lighting the trunk lamps as busy signals and :-'.isconnecting the 

inner winding of the RD relay from across the trunk. When the dialing key in the 
telephone circuit is operated the mechanical apparatus functions. When the lina 
switch moves off nor1Jll3.l and finds an idle district, the S relay operates in turn 
locking the CO relay. 

DISCONNECT 

B. When the trunk key is restored to normal, the bridge is removed from the 
tip and ring of the trunk, thus causing the mechanical apparatus to return to normal 
releasing the S relay. The S relay released, releases the CO relay, restoring 
circuit to norma 1 • 

INCOMING FROM .AND OU'I'GOING TO SENDER MONITOR'S DESK FJ;':URES #1 and #3. 

INCOMING CALLS. 

9. When there 1!. an inooming oa.11 from the sender monitor's desk, the L rel,3,y 

operates from battery on the lead 11S11 break contact of the S relay, winding of the 
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^  L r e la y  to  ground In the auxiliary s ig n a l c i r c u i t .  The L re la y  o p e ra ted , c lo se s  a 
c i r c u i t  from b a t te ry  th ro u g h  th e  in te r r u p te r ,  make c o n tac t of the  L r e la y ,  b reak  
c o n tac t o f the S re la y  over th e  le ad  MFM to  ground th rough the  tru n k  lamps thus 
cau sin g  th e  lamps to  f l a s h  u n t i l  th e  c a l l  i s  answ ered.

10* When th e  c a l l  I s  answered by th e  tru n k  key b e in g  opera ted  to  the t a lk in g  
p o s i t io n ,  th e  S re la y  o p e ra te s  from  b a t te r y  through bo th  w ind ing  in  s e r ie s  to  
ground over th e  le ad  ’‘D’*. The S re la y  o p e ra ted  su p p lan ts  in te r ru p te d  b a t te r y  by 
s tead y  b a tte ry *  thus cau s in g  the  tru n k  lamps to  remain l ig h te d  as busy s ig n a l s ,  
and opens the  c i r c u i t  th rough  the  L re la y  and a u x i l ia ry  s ig n a l .

11* There i s  no h o ld in g  fe a tu re  in  connection  w ith  t h i s  c i r c u i t .

DISCONNECT

12. When th e  keys a t  b o th  ends of th e  tru n k  a re  re tu rn e d  to  normal th e  S r e ­
la y  r e le a s e s ,  e x tin g u ish in g  th e  tru n k  la n p s , r e s to r in g  th e  c i r c u i t  to  norm al.

OUTGOING- CALLS.

13* When th e  tru n k  key i s  o p e ra ted  to  the  ta lk in g  p o s i t io n ,  on an ou tgo ing  
c a ll*  ground i s  connected to  th e  le a d  "D*1 thu3 c lo s in g  a c i r c u i t  to  o p e ra te  th e  S 
r e la y  th rough i t s  n o n -in d u c tiv e  and In d u c tiv e  w indings in  s e r i e s .  The S re la y  
o p e ra ted , c lo se s  a  c i r c u i t  to  l ig h t  th e  tru n k  lamps as busy s ig n a ls  and connects 
b a t te r y  to  the le ad  MS" to  l i g h t  the  tru n k  lamp a t  the  d i s ta n t  end. The L re la y  
does n o t o p e ra te  on an o u tgo ing  c a l l .

DISCONNECT

14. When th e  keys a t  b o th  ends o f th e  tru n k  a re  re tu rn e d  to  normal the  S r e ­
la y  re le a se s*  e x tin g u ish in g  the  tru n k  lam ps, r e s to r in g  the  c i r c u i t  to  norm al.

INCOMING FROM 4ND OUTGOING TO LOCAL SWITCHBOARD FIGURES #1 and ,#4.

INCOMING CALLS.

15, When the  p lu g  o f a  co rd  i s  in s e r te d  in  the ja c k  a t  th e  sw itchboard , b a t ­
te ry  i s  connected  to  le ad  MS ", thus c lo s in g  a c i r c u i t  to  o p e ra te  the L r e la y  in  
s e r ie s  w ith  the  a u x i l ia r y  s ig n a l  c i r c u i t .  The L r e la y  o p e ra ted , causes th e  tru n k  
lamps to  f l a s h  from b a t te r y  through th e  in te r r u p te r  and b reak  c o n tac t o f the S r e ­
la y  over th e  le ad  "F" to  ground through the  tru n k  lamps.
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8 L relay to groun4 l• ~ au.xlllar, signal circuit. The L relay operated, closes a 
circuit from battery through the interrupter, make contact of the L relay, break 

contact of the S relay cr,er the lead "F" to ground through the trunk lampo thus 
oa.using the lamps to flash until the call is answered. 

• 

. • 

' 

10, When tbe call ts an~wered by the trunk key being operated to the talking 

position, the S relay operates from battery through both winding in series to 
ground over the lead "D". The S relay operc1.ted supplants interrupted battery by 
steady battery, thus oaus1ng the trunk lamps to remain lighted as busy signals, 
and opens the oircuit through the L relay and auxiliary signal. 

11, There 1s no holding feature in eonneotion with this circuit. 

».ISCONNECT 

12, When the keys at both ends of the trunk are returned to normal the S re­

lay releases, extinguishing the trunk lanps, restoring the oirouit to normal. 

OUTGOING c ALLS, 

13. When the trunk k&y le operated to the talking position, on an outgoing 
oall, ground is connected to the lead "D" thus olosing a circuit to operate the S 
relay through lts non-inductive and inductive windings in series. The S relay 
operated, closes a cirouit·to light the trunk lamps as busy signais and oonnects 
battery to the lead "S" to liS)lt the trunk lamp at the distant end. The L relay 
does not operate on an outgoing call. 

DISCONNECT 

14. When the keJI at both ends of the. trunk are returned to normal the S re­
lay releases, extinguishing the trunk lamps, rec•,rtng the circuit to normal. 

INCOMING FROM A.ND OVN9IJIG TO LOCAi, SWI'tCHBQARD FIGURES #1 and #4 • 

INCOMING CALL§. 
I 

15. When the plug of a cord ls inserted in the jack at the switchboard. bat­
tery is oonnected to lead "S", thus closing a oircu1t to operate the L relay in 
series with the auxiliary stgnal circuit. The L relay operated, causes the trunk 
lamps to flash from battery through the interrupter and break oontaot of the S re­

lay over the lead "F" to ground through the trunk lamps. 
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16* When the  c a l l  i s  answered by the  tru n k  key , be in g  o pera ted  to  the  ta lk in g  
p o s i t io n ,  ground i s  connected to  th e  le ad  "D” o p e ra tin g  the  S - l re lay #  A6 S - l  
r e la y  o p e ra ted , o p e ra tes  the  S r e la y  and connects b a t te ry  and ground th rough  the  
#54-D r e ta rd a t io n  c o i l ,  to  the  t i p  and r in g  of th e  tru n k  e x tin g u ish in g  the  su p e rv i­
so ry  lamp in  th e  d is ta n t  cord  c i r c u i t#  The S re la y  op era ted  (a) Locks to  ground 
on the lead  "S". (b) D isconnects the L re la y  and a u x i l ia r y  s ig n a l c i r c u i t  (c)
Supplan ts th e  in te r ru p te d  b a t te r y  by s tead y  b a t te r y ,  th u s  keep ing  the tru n k  lamps 
lig h te d  as busy s ig n a ls .

17# When th e  tru n k  key i s  opera ted  to  the h o ld in g  p o s i t io n ,  th e  S -l re la y  i s  
h e ld  opera ted  and the H r e s is ta n c e  i s  b rid g ed  a c ro ss  the t i p  and r in g  o f th e  cord  
p re v e n tin g  the  d is ta n t  cord  su p erv iso ry  lamp from re lig h tin g #

DISCONNECT

18. When the  tru n k  key i s  re s to re d  t o #norm al, the  S - l re la y  r e le a s e s ,  d i s ­
connecting  b a t te ry  and ground from the t i p  and r in g  o f the  tru n k  r e l i g h t i n g  ie 
su p e rv iso ry  lamp in  th e  d i s ta n t  cord .c i r c u i t  as a d isco n n ec t s ig n a l .  * en e oon 
n e c tio n  i s  taken  down a t  th e  sw itchboard , b a t te r y  i s  d isconnec ted  from t  e ea 
"S ", thus a llo w in g  the  S r e la y  to  r e le a s e .  The re le a s e  of th e  S re la y  e x tin g u is  es 
th e  tru n k  lamps, r e s to r in g  th e  c i r c u i t  to  normal#

OUTGOING CALLS

19# When the  tru n k  key i s  op era ted  to  th e  ta lk in g  p o s i t io n ,  ground i s  con­
n ec ted  to  the le ad  "D", o p e ra tin g  th e  S re la y .  The S re la y  opera ted  in  tu rn  oper­
ate.* the S - l re lay#  The S - l  re la y  opera ted  connects b a t te ry  th rough  i t s  in n e r 
w inding to  the  le a d  ,,S” l ig h t ih g  the  tru n k  lamp a t  th e  d is ta n t  end.

DISCONNECT

20. When th e  tru n k  key i s  re s to re d  to  norm al, th e  S - l  r e la y  r e le a s e s ,  d is ­
connecting  b a t te ry  and ground from the  t i p  and r in g  o f th e  tru n k , th u s  a llow ing  
th e  su p erv iso ry  lamp in  the  d i s ta n t  cord c i r c u i t  to  l ig h t  as a d isco n n ec t s ig n a l .  
The S re la y  w i l l  no t r e le a s e  a t  th i s  time bu t w i l l  remain op era ted  over th e  le a  
t»S'»# When th e  p lu g  of th e  cord i s  removed from the  ja ck  a t  th e  d is ta n t  end , groun 
i s  removed from the lead  "S" thus a llow ing  th e  S re la y  to  r e le a s e .  The r e le a s e  
of the  S re la y  ex tin g u ish es  th e  tru n k  lamps re s to r in g  th e  c i r c u i t  to  norm al.

• 

,. 
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16. When the call is answered by the trunk key, being operated to the talking 

position, ground is connected to the lead 11D11 operating the S-1 rela~. ~he S-1 

relay operated, operates the S relay and oonnec~s battery and ground through the 

#54-D retardation coil, to the tip and ring of the trunk extinguishing the supervi­

sory lamp in the distant cord ciroui t. The S relay operated (a) Looks to ground 

on the lead "S11
• (b) Disconnects the L relay and auxiliary signal csircuit (o) 

Supplants the interrupted battery by steady battery, thus keeping the trunk lamps 

lighted as busy signals. 

17. When the trunk kef is operated to the holding position, the s-1 relay is 

held operated and the H resistance is bridged across the tip and ring of the cord 

preventing the distant cord supervisory lamp from relighting, 

DISCONNECT 

18. When the trunk key la restored to,norma.l, the S-1 relay releases, dis­

connecting battery and ground trom the tlp and ring of the trunk relighting the 

supervisory lamp in the distant cord .oircuit as a. disconnect signal. When the con­

nection is taken down at the switchboard, battery is disconnected from the lead 
11S11 , thus allowing the S relay to release, The release of the S re fay extinguishes 

the trunk lamps, ref~Qring the circuit to nol'IIBl. 

OUTGO ING CALLS 

19. When the trunk key is operated to the talking position, ground is con­

nected to the lead "D", operating the S relay. The S relay operated in turn oper­

at~.1 the 8-1 relay. 'rhe S-1 relay operated oonneots -battery through its inner 

winding to the lead 11S11 lightihg the trunk lEVDP at the distant end. 

DISCONNECT 

20. When the trunk key is restored to normal. the S-1 relay releases, d!s­

connecting battery and ground from the tlp and ring of the trunk, thus allowing 

the supervisory lamp in the distant oor:! circuit to light as a disconnect signal. 

The S relay will not release at this time but will remain operated over the lead 
11S11 • When the plug of the cord is removed from the jack at the distant end, ground 

is removed from the lead "S'' thus all0Win5 the S relay to release. The release 

of the S relay extinguishes the trunk lamps restoring the circuit to normal. 
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(500 ohms)

O uter wdg. 
(200 ohms)

ENG.—V/ES' 
7 /2 1 /2 1 .

(5 Pages) Page #5* 
Issu e  3 ■■ J33V431308. 

R ep lac ing  a l l  p rev ious is s u e s .
A p ril  9* 1920.

CIRCUIT REQUIREMENTS

OPERATE NON-OPERATE RELEASE

T est #013 amp. T est .0042 amp.
R eadj. .012 amp. R eadj. .0045 amp.

T est .020 amp.

T est .0009 amp. 
R eadj. .0007 amp.

T est .028 amp. 
R eadj. .018 amp.

T est .0095 amp. 
R eadj. .009 amp.

T est .020 anrp. 
R eadj. .017 amp.

T est .027 amp. 
R eadj, .022 amp.

T est .010 amp. 
R eadj. .011 amp.

T e s t .013 amp. 
R ead j. .014 amp.

T est .0002 amp. 
R eadj. .0002 amp.

T est ,0028 amp. 
Lead j , .003 amp.

T es t .0009 amp. 
R eadj. .001 amp.

T est ,036 amp.

* \

•RV. CHK*D.—FAB. APPROVED -  O.L.SLUYTER, G.M.L
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OPERATE 

Bl36 (RD) 
Inner wdg. 
(550 ohms) 

. Test .013 amp. 
Readj •• 012 amp. 

Outer wdg. Test .020 amp. 
(475 ohms) 

Bl39(S) Test .0009 amp. 
Readj. • 0007 amp. 

E370 {S-1 I Test .028 amp. 
Readj •• 018 amp. 

E380 (L) Test .0095 amp. 
Readj • . oo9 amp. 

E540 (S) Test .020 amp. 
Inner wdg. Readj •• 017 amp. 
(500 ohms) 

E633 {CO) Test .027 amp. 
Inner wdg. Readj. • 022 amp. 
(500 ohms) 

outer wdg. Test .036 amp. 
(200 ohmS) 

ENG.--WES-RV. 
7 /21/21. 

(5 i>agesl Pa.ge #5. 
Issue 3 - lW-431308. 

Replacing all previous issues. 
April 9, 1920-. 

CJRCUIT REQUIREMENT§ 

1,0N-OPERATE 

Test .010 amp. 
Readj. ,011 amp. 

Test .013 amp • 
Rea.d.j •• 014 aniI>• 

CHK'D.-FAB. 

RELEASE 

Test .0042 amp. 
Readj •• 0045 amp. 

Test .0002 amp. 
Readj •. 0002 amp • 

Test .0028 amp. 
:,eadj. .003 amp. 

Test .0009 amp. 
Re adj • • 001 amp. 

APPROVED - C.L.SLU~ER, G.M.L. 


