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This invention relates to telephone Systems 
and more particularly to two-way trunk circuits 
between two exchanges, as between a toll office 
and a tributary central office serving both local 
battery (magneto) and common battery Sub 
scribers. 
An object of the invention is to provide through 

supervision over the trunk to the toll operator 
between a calling common battery subscriber 
served by the tributary office and the toll office, 
regardless of the direction of the call. 
A feature of the invention whereby the fore 

going object is attained resides in terminating 
the trunk at the tributary exchange in a jack and 
so arranging the circuits of the trunk and the 
tributary office cord circuit that when both ends 
of the trunk are connected, a tributary common 
battery subscriber will, when connected to the 
trunk, control the supervision to the toll operator. 
Other features of the invention will appear and 

be understood from the following description and 
accompanying dra Wings of Which 

Fig. 1 illustrates a common battery subscriber 
A adapted to be connected by a cord circuit SC, 
of a so-called toll tributary exchange, to a tWO 
way trunk line L extending to a so-called toll 
center; and 

Fig. 2 shows the toll center end of the trunk 
line L and a toll cord circuit TC adapted to ex 
tend the trunk line I, to a subscriber B. 
A description of the operation of the circuit 

of the invention Will now be given first assum 
ing that the subscribel A (Fig. 1) has placed a 
call for a subscriber such as B (Fig. 2) which 
Subscriber is reached over the trunk line T. 
When subscriber A lifts his receiver to initiate 

a call, his line lamp (not shown) is lighted in 
the usual manner. The operator inserts plug 2 of 
cord circuit SC in jack of the subscriber's line, 
whereupon answering sleeve relay 3 of the cord 
operates from ground on the sleeve of jack in 
series with the Supervisory lamp 4. Relay 3 closes 
its right-hand front contact thereby connecting 
ground and battery through the upper and lower 
windings of Supervisory relay 5, to the sub 
Scriber's line which is now closed due to receiver 
having been removed from the Switchhook, 
whereupon relay 5 operates. The operation of 
relay 3 also OpenS its outer right back contact 
thereby disconnecting the middle winding of re 
lay 5, which winding is normally in series with the 
upper and lower Windings across the cord. Oper 
ation of relay 5 connectS ground at its inner lower 
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most front contact to short-circuit Supervisory 
lamp 4 and prevents it from lighting at this time. 
Relay 5 also closes its inner lower front contact 
thereby connecting ground, through high resist 
ance 6, to the sleeve of the front or calling plug 
7. The value of resistance 6 is such, however, 
that the front or calling Supervisory relay 48 is 

(CI. 179-41) 
not operated at this time nor is lamp 49 lighted. 
When the operator inserts plug into jack 8 

of the trunk line L, the auxiliary jack Spring 
contacts 9 are immediately closed thereby com 
pieting an obvious circuit to operate the trunk 
sleeve relay 9 which operates and closes its con 
tacts , 2, 3 and 4. The closure of contact 

lights the busy lamp 5, and multiples thereof, 
and closure of contact 2 connects relay f6 to 
the sleeve of jack 8 which is now connected to 
ground in the cord by Way of resistance 6 and 
the lower front contact of relay 5. Relay 6 
which is ultrasensitive operates in series with 
the high resistance. 
When the tip and ring contacts of the plug 

are in engagement with the corresponding 
Springs of the jack 8, relay 50 operates in a cir 
Cuit including battery, contact 5 of relay 47, 
upper left Winding of repeating coil 22, tip con 
tact of the jack and plug, all three windings of 
relay 5 which are connected in series over con 
tact 52 of relay 48, ring contact of the plug and 
jack, lower Winding of repeating coil 22 and 
resistance 53 to ground at contact 54 of relay 47. 
Relay 50 in operating closes its lowermost contact 
and connects ground, over the right-hand back 
Contact of relay 48 to light lamp 55 in the cord 
circuit. 

Closure of contact 3 of relay 6 connects 
ground to relay, 7 over a path including con 
tacts 8 of relay 9. While relay 7 operates 
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immediately following the closure of contact 3, . 
in the path just traced, which includes contact 
8 of relay 9, the operation of relay f6 and the 

Consequent closure of its left front contact, com 
pletes a short circuit around contact i8 which 
includes contact 20 of relay 86 so that a subse 
quent Operation of relay 9 will not release relay 

... When relay ft operates due to operation of 
relay (), it short-circuits the high resistance 
(lower) Winding of the polarized relay 2f which 
is bridged across the condenser in the right-hand 
Side of transformer 22. This reduction in re 
sistance in bridge of the line causes marginal 
relay 23 (Fig. 2) at the toll office to operate which 
in turn closes the following circuit: battery, wind 
ing of relay 24, front contact of relay 23, contact 
25 of relay 24, contact 26 of relay 27, and both 
Windings of relay 28 to ground through high 
resistance 29. The left-hand winding of relay 
28 is of low resistance but its right-hand winding 
is sufficiently high so that relay 24 can not oper 
ate in series therewith. Relay 28, however, is 
Sufficiently sensitive to operate in this circuit, 
whereupon it releases the normally operated re 
lay 30 which closes its right-hand back contact 
to operate the night alarm relay 3, which locks 
up the relay 32 under the control of key 80. 
Relay 3f operating, closes a circuit to energize the 
night alarm buzzer 33. Release of relay 30 also 
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2 
closes its left-hand contact which short-circuits 
he right-hand high resistance winding of relay 
28 and the high resistance 29 thereby lowering 
the resistance of the previously traced circuit 
for relay 24 to a point where it can operate. 
Operation of relay 24 closes its contacts 34, 35, 
36 and 3. The closure of contacts 34 connects 
battery, over contact 38 of relay 39 to the sleeve 
Of jack to and multiples thereof, to hold the 
line busy to calls in the opposite direction. Clo 
Sure of contact 35 and the subsequent opening 
of contact 25 locks relay 24, operated under the 
Control of relay 23, and opens the previously 
traced circuit for operating relay 28 which there 
upon releases thereby permitting relay 30 to re 
Operate. Closure of contact 36 lights the line 
amp 4 and multiples thereof over the left back 
Contact of relay 2 and closure of contact 37 
lights the busy lamp 4.2 and its multiple. 
When the toil operator answers by inserting 

plug 33 in jack i.e., relay 39 is operated due to the 
closure of auxiliary contact 44, the circuit in 
cluding nornaily closed back contact 45 of re 
lay 3. Relay 39 in operating operates relay 27, 
locks up over its left-hand contact and con 
tact 36 of relay 24. Relay 33 opens its contact 
38 thereby disconnecting the busy potential ap 
plied over contact 34 of relay 24 as the sleeve of 
plug 43 now Supplies Such a busy potential to 
the multiples of jack E. Further, relay 39 in op 
erating reverses at its left-hand contact the con 
nection of relay 23, and its battery supply, to the 
line whereupon polarized relay 2 at the tributary 
office (Fig. 1) which up to this time has been 
released due to the direction of the current flow 
iig in itS Winding, now operates, and in turn 
operates relay S. Relay it in operating opens 
its contacts 5 and 34 thereby disconnecting bat 
tery and ground from the transformer 22 and 
thence to the line which causes relay 50 of the 
cord to release thereby extinguishing lamp 55. 
Relay? also closes its contact 56 thereby closing 
a circuit to operate relay 9 which can be traced 
fron battery, right-hand winding of relay 9, 
contact 3 of relay 3, contact 57 of relay 9, and 
contact 4 of relay to ground. Relay 9 op 
erates and locks itself at contacts 58 under con 
Erol of COntact 8 of relay which in turn is 
controlled from the distant toll office. Relay 9 
also closes its left contact 59 thereby completing 
a Second locking circuit for itself including its 
left-hand Winding which can be traced from bot 
tery, left winding, contact 59 of relay 9 and con 
tact S Gif relay to ground. Relay O being 
inder control of the plug of the tributory office, 

it will be noticed that relay 9 is now held op 
erated until both ends of the trunk line become 
idle. 
When relay 9 operated it opened its contact 

i8 over which reiay 7 was first operated. Relay 
gi, however, does not release as it is still held 
operated over a path in parallel with contact 8 
which is due to the left-hand front contact of 
relay : 5 and contact 2 of relay 86. It will now 
be noted that control of relay 7 which in turn 
cCIntrols Supervision over the lines to the distant 
toll office is now under control of both the plug 
, i. e. its controlled relay 8, but also under con 

trol of the calling supervisory relay 5, which, 
while operated maintains ground on the sleeve 
of the plug and jack 8 of the trunk line to hold 
relay S Operated. it will therefore be obvious 
that during the existence of the connection to 
the ti"unk line, any movement of the calling Sub 
scriber's switchhook will release relay 5, in turn 
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releasing relay 6 which in its turn will release 
relay 7. The release of relay 7 will reconnect 
the lower high resistance winding of relay 2 in 
the bridge across the line thereby causing relay 
23 at the toll office to release. The release of 
relay 23 releases relay 25, which closes its con 
tact 86 thereby grounding the sleeve of jack 
in a circuit including contacts it of relay 39. 
Ground on the sleeve of jack 20 lights the toll 
cord Supervisory lap 3. 

In case the toll operator Wishes to recai the 
tributary. Operator before that operator has dis 
Connected from the trunk by renoving plug i, the 
toll operator actuates the cord circuit ringing 
key (not shown) thereby connecting ringing cur 
rent to the trunk circuit and operating relay 65 
which in turn operates relay 48. Relay 46, at its 
contacts 36 and Si, short-circuits the respective 
upper and lower right-hand Windings of repeat 
ing coil it, thereby preventing ringing current 
from passing through the repeating coils to the 
lines. At contacts 89, relay 46 conjects ground 
to hold relay 2, operated when relay 39 reieases, 
to be later referred to, and at contacts 68 it con 
nects ground to the sleeve of jack is, to keep 
Supervisory an 82 lighted as it is aSSuinned that 
the calling Subscriber A has disconnected and 
consequently relay 23 is released as previously 
mentioned. 
Operation of relay 38 also opens its contact 45 s 

and immediately closes contact and also 
closes contact 72 thereby placing relay 39 under 
control of interrupter I which alternately dis 
connects and connects ground thereto thereby 
causing that relay to alternately release and re 
operate. The release of relay 39 reverses the 
current flowing back over the trunk and releases 
relay 2 which in turn releases relay which 
reconnects battery and ground at the mid-point 
of the left-hand side of repeating coil 22 which 
causes Supervisory relay 58 in the cord circuit 
to operate to light supervisory lamp 55. As the 
interrupter I alternately releases and operates re 
lay 39, the lamp 55 in the cord circuit is flashed 
as long as the toll operator continues to ring. 
In case it is desired to retain Supervision at 

the tributary office, i. e. not transmit through 
supervision to the toll center, the tributary op 
erator will make connection to the trunk line 
by way of the so-called “plug supervision,' jack 
63, whereupon relay 65 instead of relay f ( op 
erates. Under this condition the ground on the 
sleeve of plug is ineffective as the sleeve of 
jack 63 is not connected to relay ?. Relay 64 
closes its right-hand contact, thereby lighting 
the busy lamp 5 and its multiples and operates 
relay 1 which short-circuits the high resistance 
winding of relay 2 thereby operating relay 23 at 
the toll office as before to light the line lamp 4f. 
When the toll operator answers, relay 39 op 

erates as before described to reverse the line 
battery and causes relay 2 at the tributary office 
to operate which operates relay 47. Relay 47 dis 
connects at contacts 5; and 54, battery and 
ground at the mid-point of the left-hand wind- (; 
ing of repeating coil 22 thereby releasing relay 
3 which extinguishes anap 55 in the cord circuit. 
The closure of contact 53 of relay 4 operates 
relay 3 in a circuit from ground, contact 3 of 
relay 64, outer right back contact of relay (), 
not now operated, contact i of relay 9, contact 
55 of relay 4 and right winding of relay 9. 
Relay 9 closes its contact 58 thereby locking it 
Self operated under control of relay 47, i. e. 
under control of the distant toll office, but does 
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not find a locking ground for its left-hand. Wind 
ing under control of the tributary cord SC as 
relay 0, which supplied this ground when jack 
8 Was in use, is not now operated. 
As the sleeve or jack 63 is not connected to re 

lay 6, as is the sleeve of jack f8, movement of 
the calling subscriber's switchhook does not af 
fect relay and hence Supervision is restricted 
to the tributary cord circuit SC and is received 
on supervisory lamp 4 in the usual manner only. 
The supervisory lamp 62 in the toll office remain 
ing dark until the tributary operator disconnects 
from the jack 63 whereupon relays 73 and 7 re 
lease in turn releasing relays 23 and 24 which now 
light lamp 62. 

Non-through supervision jack 63 is also used 
for connecting calling magneto (local battery) 
stations to this trunk line. In this case due to 
the fact that magneto Station line circuits do not 
have the jack sleeve grounded, the answering 
cord sleeve relay 3 does not operate at any time 
and the answering cord supervisory relay 5 only 
in response to ringing current occasioned by the 
subscriber turning the crank of the telephone set 
generator. Under this condition the tributary 
operator receives supervisory signals from both 
ends of the cord on the lamp 55. 
Now let us assume a call in the opposite direc 

itno, i. e. a call from the toll center (Fig. 2) to 
a common battery Subscriber A which is reached 
through the tributary office (Fig. 1). 
When the toll operator inserts plug 43 in jack 

40, relay 39 operates from grounded contact 44 
of the jack which reverses the battery supplied to 
the line and causes polarized relay 2 of the 
tributary end of the trunk to operate. 

Relay 39 also closes its inner right contact to 
operate relay 27 and by closing contact 6 con 
nects ground, supplied over contact 60 of relay 
24, to the sleeve of the jack 40 and plug 43 which 
causes cord Supervisory lamp 62 to light and 
sleeve relay 74 to operate. Operation of relay 
27 closes its inner right contact to light the busy 
lamp 42 and multiples thereof. Operation of 
relay 2 at the tributary end of the trunk operates 
relay 47 which causes the delayed operation of re 
lay 9 as follows: closure of contact 56 of relay 
47, operates relays in the following circuit; bat 
tery, right winding of relay 9, contacts 56 of 
relay 47, contacts 57 of relay 9, outer right back 
contact of relay f (, back contact of relay 64, both 
Windings of relay 75, and high resistance 6 to 
ground. ... Relay 75 operates in this circuit but 
due to the high resistance of the right-hand 
Winding of relay 75 and resistance, 76, relay 9 
does not receive sufficient current to cause its op 

Operation of relay 75 opens 
its contacts and permits normally operated slow 
release relay 7 to deenergize. When relay 77 
releases it closes its right-hand contact and op 
erates relay 78 which closes a circuit to operate 
the night alarm buzzer 79 which locks up under 
control of a release key. The closure of the left 
hand contacts of relay short-circuits the right 
hand winding of relay 75 thereby decreasing the 
resistance of the circuit including relay 9, which 
relay now operates and locks up the ground at its 
contact 58 under control of contact 56 of relay 
47. The opening of contacts 57 of relay 9 breaks 
the circuit through relay 75 which releases and 
permits relay to reoperate. Operation of re 
lay 47 also closes its contacts 8 and 82 which 
light the line lamp 83 and busy lamp 5 including 
multiples thereof. All calls from the toll center 
are answered in the through supervision jack 8 

3. 
and consequently When the operator at the tribu 
tary Office notes the lighted line lamp 83 she in 
Serts plug 7 in jack 8. Due to the fact that re 
lay 47 is operated at this time, battery and ground 
are disconnected from the trunk and contacts 5 
and 54 and therefore Supervisory relay, 50 does 
not operate and the supervisory lamp 55 re 
mains dark. 
When the plug is inserted in jack 8, auxiliary 

contacts 9 are closed thereby operating relay O 
which at its contact maintains the busy lamp 5 
lighted independent of the circuit previously 
traced which was controlled by contact 82 of 
relay 47. Closure of contact 2 of relay O con 
nects reiay 6 to the sleeve of jack 8 in readiness 
for Operation, if and when a called common bat 
tery Subscriber is connected to the other end of 
the cord and the subscriber answers. When this 
occurs relay 6 operates in series with high re 
Sistance 6 thereby closing its front contact and 
closing a circuit to operate relay which can be 
traced from ground, contact 3 of relay 0, front 
contact of relay 6, contact 20 of relay 86, and 
windings of relay f1 to battery. Relay 7 op 
erates and short-circuits the high resistance 
Winding of relay 2 and causes relay 23 of the toll 
center to operate which in turn operates relay 24 
thereby locking itself under control of relay 23. 
Relay 2 is also held operated at contact. 36 of 
relay 24 under control of the tributary office and 
independent of the holding effect exercised by 
the relay 39. Operation of relay 24 also opens its 
Contact 60 thereby removing the ground from the 
sleeve of the jack 4 and extinguishing the super 
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Visory lamp 62 as an indication that the called 35 
Subscriber has answered. Any further move 
ment of the called subscriber's switchhook will 
release relay 24 to reapply grounded contact 60 
to the sleeve of the jack to relight the supervisory 
lamp. 62. 

In case the call from the toll center was for a 
magneto subscriber at the tributary office, which 
Would be answered in the same manner as be 
fore by the tributary operator, the response of 
the called Subscriber will not operate relay 6 due 
to the fact that supervisory relay 5 is not af. 
fected by a magneto subscriber's switchhook and 
consequently it is incumbent on the tributary 
operator, in such cases, to manually relay the 
Subscriber's answer to the toll operator by op 
erating the key 84. When this key is operated, 
it completes a circuit to cause operation of relay 

which can be traced from ground, contacts 3 
of relay 9, normal back contact of relay f6, con 
tacts of key 84 and winding of relay 86 to battery. 
Relay 86 closes its left front contacts thereby con 
necting ground at contact 3 of relay to to relay 

which Operates and extinguishes the toll cord 
Supervisory lamp 62 as previously described. Re 
lay 86 locks up at its front contact under con 
trol of contact 56 of relay 47. This locking cir 
cuit can be traced from battery, winding of relay 
86, contacts 85 of relay 9, contacts 56 of relay 
47, and contacts 58 of relay f$ to ground. This 
locked condition of relay 86 maintains relay 7 
Operated and the toll cord supervisory lamp 62 
extinguished under control of the plug 7 of jack 
8. When the conversation is completed, the 
tributary operator removes plug 7 from jack 8 
thereby releasing relay O which releases relay 

7 and relights the toll cord supervisory lamp 62. 
Release of the trunk by the toll operator restores 
the circuit to normal thereby releasing relay 39 
which reverses the line battery to release relay 
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2 which in turn releases relays 47, 9 and 86. 
What is claimed is: 
1. In a telephone system, a first operator's po 

sition, a subscriber's line terminating thereat, 
a trunk line also terminating at said position in a 
jack having a sleeve terminal, a cord circuit at 
said first position for interconnecting Said line 
and trunk and having a sleeve conductor CO 
operating with said jack sleeve when said cord 
and trunk are connected, a second operator's po 
sition terminating the other end of the trunk, a 
supervisory relay in said first position cord cir 
cuit, controlled over said subscriber's line, a link 
circuit at said second position adapted to be COn 
nected to the trunk, supervisory means in Said 
link circuit, relay means in said trunk at the 
second position end thereof controlled over the 
trunk for controlling said supervisory means when 
said trunk and link are connected, means in the 
first position end of the trunk for transmitting 
signals over said trunk to operate Said relay 
means at the other end, means responsive to Con 
nection of said first position cord circuit to Said 
trunk jack to operate said Signal transmitting 
means, locking relay means in the trunk at the 
first position operated when the distant link 
circuit is connected to the trunk, and thereafter 
held operated until both ends of the trunk are 
disconnected, for transferring control of Said 
signaling means from Said means responsive to 
connection of the cord to the trunk jack to Said 
supervisory relay over said connected sleeve con 
ductors of the trunk and cord. 

2. In a telephone Systern, a first operator's posi 
tion, a subscriber's station line terminating there 
at, a trunk line also terminating at Said position, 
a cord circuit at said first position for intercon 
necting said line and trunk, a Supervisory relay 
in Said first position cord circuit controlled Over 
said line, a Second operator's position terminat 
ing the other end of said trunk, a cord circuit 
thereat adapted to be connected to the trunk, 
means in Said trunk responsive to connection of 
one end of said first position cord circuit to the 
trunk to transmit a signal thereover independent 
of the cord Supervisory relay, locking means in 
the trunk operated when the second position cord 
circuit is connected to the trunk following the 
connection of the first position cord circuit there 
to, and thereafter held operated until both cords 
are disconinected from the trunk, for transferring 
control of Said first means to the supervisory re 
lay in the first position cord circuit, said control 
being exercised over the connected sleeve circuit 
of the cord and trunk. 

3. In a telephone system, a first operator's po 
Sition, a Subscriber's station line terminating 
thereat, a second operator's position, a trunk line 
extending between said positions, a cord circuit 
at the first position for connecting the Subscriber's 
line to the trunk and iricluding supervisory means 
controlled over the subscriber's line, a cord cir 
cuit at the Second position adapted to be connect 
ed to the trunk and including a supervisory sig 
nal device, means controlled over said trunk for 
controlling Said device, and other means in said 
trunk at the first position controlled over the 
sleeve circuit of the cord by said supervisory 
means for controlling said means to control said 
device. 

4. In a telephone System, a first operator's po 
Sition, a Subscriber's station line and a trunk line 
terminating thereat, a cord, circuit at said posi 
tion for interconnecting said trunk and sub 
Scriber's line, a Second operator's position termi 
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nating the other end of said trunk line, a cord 
circuit at said second position including a Super 
visory signal device, means in said trunk for con 
trolling said signal device, a Supervisory relay 
in said first position cord circuit controlled by the 
subscriber's station switchhook, and means, in 
cluding the interconnected sleeve conductors of 
said first position cord and trunk, controlled by 
said supervisory relay, for controlling the means 
in said trunk. 

5. In a telephone system, a first Switchboard, a 
subscriber's station line terminating at Said 
switchboard, a toll switchboard, an automatic 
signaling trunk extending between said Switch 
boards, a cord circuit at the first Switchboard 
adapted to connect said subscriber's line to the 
trunk line, a cord circuit, including a Supervisory 
signal device, at the toll switchboard, adapted 
to be connected to the trunk line, means in Said 
trunk for controlling said supervisory signal when 
the associated cord circuit is connected to the 
trunk, Supervisory means aSSociated with the 
cord circuit at the first Switchboard responsive to 
removal of the subscriber's station receiver While 
the cord circuit is connected to the line, and 
means including the sleeve conductors of the 
cord at the first switchboard, effective when said 
supervisory means responds, to control said trunk 
eaS. 
6. In a telephone Systern, a first operator's po- - 

sition, a subscriber's line terminating thereat, a 
trunk line also terminating thereat, a cord cir 
cuit thereat for interconnecting Said line and 
trunk, a supervisory relay for said cord circuit 
controlled over the Subscriber's line, sleeve con 
ductors for said cord and trunk arranged to be 
interconnected when said cord and trunk are 
connected, a Second position terminating the 
other end of the trunk, a link circuit at the 
second position for connecting to the trunk, a 
supervisory signal device associated with said link 
circuit, and means in said trunk controlled by 
Said Supervisory relay Over the connected sleeve 
conductors of the cord and trunk for controlling 
the signal device in the link circuit. 

7. In a telephone System, a first operator's po 
sition, a subscriber's line terminating thereat, a 
trunk line also terminating thereat, a cord cir 
cuit thereat for interconnecting said line and 
trunk, a supervisory relay for said cord circuit 
controlled over the subscriber's line, sleeve con 
ductors for said cord and trunk arranged to be 
interconnected when said cord and trunk are 
connected, a Second position terminating the 
other end of the trunk, a link circuit at the second 
position for connecting to the trunk, a line relay 
aSSociated with the trunk at the second position, 
means responsive to connection of the first posi 
tion cord to the trunk for operating said line 
relay independent of the condition of the other 
end of the cord and means responsive to the con 
nection of Said link circuit to the trunk to trans 
fer control of said line relay to the supervisory 
relay in the first position cord, said means in 
cluding the connected sleeve conductors of said 
first position cord and trunk. 

8. In a telephone System, a jack-ended trunk 
line, a Subscriber's station and line, a link circuit 
adapted for connecting said trunk and sub 
Scriber's line by Way of said trunk jack, and 
means responsive to actuation of said subscriber's 
Station Switchhook for transmitting a signal over 
Said trunk, Said means being controlled over the 
sleeve conductors of said trunk and link circuit. 
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