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To all whom it may concern:

Be it known that I, Crarres A. SIMPSON,
a citizen of the United States, residing in
Chicago, county of Cook, and State of Iih-

“nois, have invented certain new and useful

Improvements in Telephone Trunking Sys-
tems, of which the following is a specifica-
tiom.

My invention relates to telephone trunk-
ing systems adapted to connect for conver-
sation telephone lines terminating in differ-
ent switchboards or different exchanges.

My invention has for its object the pro—'

vision of a trunking circuit adapted to be
used for both incoming and outgoing comn-
nections at each exchange.

It has been customary in the past to pro- -

vide trunking circuits of this character, com-
monly known as two-way trunks, with a dis-
connect signal at each end of the trunk by
means of which the trunk operator at the
end of the trunk then used as the Incoming
end is informed when the subscribers using
the trunk have terminated thelr conversa-
tion, and the trunk becomes idle. In the use
of the systems heretofore disclosed 1t 1s nec-
essary for the subscriber’s operator to make
tests upon the testing terminals of a number
of two-way trunks leading between the ex-
changes before finding a trunk which 1s 1dle.
thus delaying the connection considerably.
By my invention in addition to the discon-
necting signal, I provide a visual busy sig-
nal for each trunk cord, the signal at one
end being displayed whenever the trunk 1s
being used by the trunk operator at the other
end. By this means I am able to use a two-
way trunk in the same maner that a one-way
trunk is used, and the answering operator
desiring a trunk is not compelled to test for
an idle trunk as before, but the trunk 1s des-
ionated to her in the same manner as 1s cus-
tomary where one-way trunks only are used.

My invention is illustrated in the accom-
panying drawing which represents a tele-
phone trunking system with all of the appa-
ratus shown in its normal or unactuated con-
dition. |

In the drawing I have provided the usual
common battery subscribers’ stations 1 and
1/, station No. 1, connecting in & well known
way with one of the exchanges, and station
No. 1’ connecting similarly with the other
of the exchanges. The answering terminal
of subscriber No. 1 is represented at 3, m

such a position that the cord circuit 4, which
is of the well known four-relay type may be
connected therewith in answering the calls
from substation 1. This subscriber’s Ine 1s
also provided with multiple contacts 5, one
of which is located before the trunk operator,
within reach of the cord connected to her
trunk circuit 6. The exchanges shown on
the right and left of my drawing are simi-
larly equipped as far as the operation of the
circuits is concerned, and like parts m the
two exchanges are designated by like char-
acters, the parts shown in the right hand ex-
change being signated by the suffix “” 7 to
each of the designation characters of the lett
hand exchange.

The trunk line wires 7 and 8 extend be-
tween the two exchanges, and terminate 1n
the left exchange in the windings 9 and 10
of the trunk repeating coil. The inner ter-
minals of these windings are connected by
the condenser 11. The inner terminal ot the
vinding 9 is also connected through the up-
per coil of relay 12, through conductor 15
to the open contact 14 of relay 15. 'lhe
outer terminal of the upper winding of re-
lay 12 is also connected through closed con-
tacts 16 and 17 of relay 18 to the normally
open contact 19 of relay 20. The inner ter-
minal of winding 10 of the repeating coil 1s
connected through the lower winding of ve-
lay 12 through contacts 21 and 22 of relay
90 to the open contact 23 of relay 15. Relay
19 controls the normally closed contacts 24
and 25 and normally closed contacts 26 and
97, contact 24 being connected with the nor-
mally open contact 28 of relay 18, contact 29
connecting through closed contacts 29 and 30
of relay 20 through the signal 31 to the live
pole of battery A.

Contact 26 of relay 12 is connected with

‘the talking conductor 32, and contact 27

connects through impedance coil 33 with the
live pole of baftery B. Relay 20 has its coil
connected between ground and the talking
strand 34 of the cord circuit. This relay has,
in addition to the former contacts mentioned,
the contact 85 which connects with the nor-
mally closed contacts 36 and 37 of relay 15.
Contact 37 of relay 15 is adapted when ac-
tuated to connect with contact 38 of said re-
lay, this contact connecting through con-
tacts 39 and 40 of relay 18 with the lamp 41,
and thence to the live pole of battery A.
This contact 38 of relay 15 is also connected
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through contacts 42 and 48 of relay 44 with
the normally open contact 45 of relay 18.
LThe coil of relay 18 is connected between
the live pole of battery and its own contact
46, contact 46 being also connected with the
normally open contact 47 of relay 44, Relay
44 has 1n addition to these contacts the nor-
mally open contacts 48 and 49, contact 48
being connected through the impedance coil
00 with the live pole of battery A, while
contact 49 connects through conductor 51
with the talking strand 84 of the cord cir-
cuit.

The cord circuit itself is divided into two
parts by condensers 52 and 53, the con-
densers being connected on one side with
strands 32 and 34, and on the other side with

the strands 54 and 55, which lead respec- |
~ tavely to the tip

and sleeve of the calling
plug 56. The coil of relay 44 is connected
between the talking strand 54 and the
ground pole of battery A, while the coil of
relay 15 1s connected between the sleeve talk-
ing strand 55 and the live pole of battery A.
The talking conductors 82 and 34 are con-
nected with the windings 57 and 58 of the
trunk repeating coil, these strands 32 and
34 being also connected respectively with the
tip and sleeve contacts of the trunk multiple
jacks 59. The inner terminals of the wind-
ings 57 and 58 are connected for conversa-
tional purposes by the condenser 60.

The trunk cord in the right hand exchange
differs slightly from the trunk cord just de-
scribed, the lower winding of relay 12’ be-
ing connected with the ground terminal of
battery B, and the upper terminal being con-

nected to the contact 217 of relay 207, and

- the contact 16" of relay 18’ being connected
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with the live pole of battery B’.

- Having thus described my invention with
respect to the circuits themselves I will now
proceed to trace the operation as it would

- fTollow when the call would arise at station

1, and be connected through the two ex-
changes with the station 1’

Subscriber No. 1 removes his receiver from
his heok and displays his line signal in the
usual manner. The answering operator see-
ing this signal, connects the answering plug
of cord circuit 4 with the line terminal 3
and 1nquires the desired number. Finding
the line of the desired subscriber to ter-
minate 1 another exchange the operator by
means of the usual order wire repeats this
number to the trunk operator having charge
of the trunk circuit 6’. This operator, ob-
serving that her busy signal lamp 31’ is not
displayed, responds, by designating to the
subscriber’s operator in charge of cord cir-
cuit 4 to connect with the trunk terminal 59.
At the same time the trunk operator pro-
ceeds to connect her calling plug 56" with
the multiple jack 5’ of the desired sub-
scriber’s line. As soon as the subscriber’s

!
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operator connects her plug with the jack 59
current flows from the live pole of battery
C through the sleeve cut-off relay, over the

sleeve side of the multiple jack through con-

ductor 34 and the coil of relay to oround,
thus actuating the sleeve supervisory
relay in the subscriber’s cord circuit to
cdisplay the supervisory signal, and also ac-
tuating relay 20 in the trunk circuit. The

actuation of relay 20 closes contacts 30 and

35, thus completing the circuit of signal 31
from the live pole of battery A through con-
tacts 80 and 35 of relay 20 and contacts 36

and 37 of relay 15 to ground. Signal 81 is

thereby displayed to indicate to the trunk
operator having control of the cord circuit 6

that the trunk with which this cord cireuit

1s_connected is now in use. This operator
will not therefore designate this trunk to
any subscriber’s operator of the right hand
exchange during the time the signal 31 is
cisplayed.

When the trunk ecircuit 6” is connected
with the desired subscriber’s line, current
will flow from the live pole of battery A’
through the coil of relay 15 over the sleeve
ot the cord and jacks 5/ and through the coil
of the cut-off relay of line 1’. Current in
this path, in addition to actuating the cut-
off relay in the usual manner, actuates the
relay 157, closing the contacts 14" and 23’ and
also the contacts 37" and 88’. The closing of
contacts 14" and 23" connects the live pole of
battery A’ through contacts 22" and 21’, the
upper coil of relay 127, the trunk line con-
ductor 7, the upper coil of relay 12, contacts
16 and 17 of relay 18, the now closed con-
tacts 19 and 21 of relay 20, the lower coil of
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relay 12, the line trunk conductor 8, the

lower coil of relay 127 to oround. Current
y 2

105

in this path actuates both relays 127 and 12.

The closing of contacts 837" and 38’ of relay
15" closes the circuit of the signal 41’ from
the live pole of battery A through such S1g-
nal, the normally closed contacts 39" and 40’
of relay 18" and the contacts 37" and 38’ to
ground. - This displays the signal 41/,
When the called subscriber answers his
call the relay 44’ is actuated in the usual
manner by current from the ground pole of
battery A” over the telephone line. The ac-
tuation of this relay closes contacts 427 and
417’, thus closing the circuit of relay 18’ and
causing it to actuate. The actuation of relay
18" closes a locking circuit for itself through
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1ts own contacts 39 and 46’ and effaces

signal 41" by severing the circuit of said
signal at contacts 89" and 40”. The actnation
of relay 44’ closes contacts 48’ and 49’ con-
necting battery through impedance coil 50’,
the conductor 51" through the coil of relay

20° to ground. This actuates the relay 20"

and severs the circuit of relay 197 at contacts
21" and 22 of relay 20, the contacts of relay

125

| 18" being now in their actuated condition. 133
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Relay 12 being in the circuit of relay 127 18
now deénergized, and its contacts agam as-
sume their normal positions. The closing of
contacts 26 and 27 connects battery from the
live pole of battery B through the impedance
coil 83, conductor 32 to the tip of the multi-

ple terminal 59, and thence to oround

through the tip supervisory relay of the cord
circuit 4. 'This effaces the cord supervisory
sienal and indicates to the subscriber’s oper-
ator that the called party has respondecl.
The signals are now all effaced except signal
31, which remains displayed during the en-
tire connection to indicate to the trunk oper-
ator in charge of circuit 6 that the trunk
circult 1s 1n use.

At the termination of the conversation the
called subscriber hangs up his receiver and
aonin opens the circuit of relay 44", The de-
energization of this relay severs the circuit
of relay 20" and allows that relay to as-

sume its normal condition and thereby agaim
close the circuit of relays 127 and 12. The

~energization of relay 12 severs contacts 26
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and 27 and removes the connection of the
live pole of battery B from the tip of the
jack 59, and thereby deénergizes the tip su-
pervisory relay of the cord cireuit 4, and
allows the supervisory signal to be again dis-
played. Upon the display of this sional the
operator removes her plug from the jack 59,
and thereby severs the connection. of bat-
tery C from the sleeve terminal of the jack
59." This severs the circuit of relay 20 and

“allows that relay to resume its normal POSI-

tion. Upon the release of relay 20, the CIT-
cuit of relays 12 and 12’ is again severed
at contacts 19 and 21 of relay 20, thus allow-
ing relay 12" to resume its normal position.
Relay 18 now being locked m 1its actuated
position the circuit of lamp 31" 1s closed from
the live pole of battery through the lamp 317,
contacts 297 and 30" of relay 207, contacts 24’
and 25 of relay 127, contacts 28" and 45" of
velay 18/, contacts 42" and 43" of relay 44’
and contacts 38" and 37 of relay 157 to
oround. The display of this signal indicates
fo the operator in charge of the trunk circuit
6’ that the subscriber 2 has terminated his
conversation, whereupon the plug is severed
from the jack 5" and the apparatus assuiies
its normal condition, the circuit of relay 18
being unlocked by the deénergization of ve-
lay 15’. The operation of this circuit is sub-
stantially the same when the call arises m
the subscriber’s station 17, in this case the
sional 817 remaining displayed during the
antire conversation to indicate to the oper-
ator having charge of the trunk circuit ¢
that the trunk with which that circuit 1s con-
nected 18 busy. |

All of the usual auxiliary apparatus, such
as ringing and listening keys, operators’
sets, order wire connections, and busy_test-

~ing devices have been omitted from the draw-

!
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ing and description for the sake of simplhitfy-
ing the circuits but it 1s to be understood
that any usual or well known apparatus may
accompany this invention which will aid m
its commercial application.

Yt may be readily seen that other means
may be employed for keeping the trunlk
operators in touch with the condition of the
trunk eircuit, a part of which is under them
control, and for this reason I do not wish to
be unduly limited to the specific arrange-
ment here shown and described. Neither do
1 wish to be unduly limited to the specific
cirenit arrangement, many other arrange-
ments being possible without departing from
the spirit or scope of my invention.

What I claim 1s:

1. The combination with a trunk circuit
extending between different switchboard sec-
tions and adapted for reciprocal operation,
of a plurality of terminals for said trunk at
eanch end a visual sienal located at each end
of the trunk for indicating the idle or busy
condition of the terminals at its own end
of the trunk, substantially as described.

9. The combination with a trunk cireuit,
of a flexible terminal at each end thereof ap-
nearing before trunk operators, and multi-
ple jacks at each end thereof appearing be-
fore subscribers’ operators, of visible means
to indicate to the trunk operator at cach
end when the trunk is in use by the sub-
seriber’s operator at said end, substantially
as deseribed.

3. The combination with a trunk circuit
adapted for reciprocal operation, of multi-
ple connecting jacks for said trunk appear-
g before the subscribers’ operators at each
end of the trunk, a flexible terminal for each
end of said trunk appearing before other
operators, and means whereby the latter op-
erators may know at all times whether or
not the trunk is in use, substantially as de-
seribed. -

4. The combination with a trunk lime ter-
minating at each end in a connecting jack,
and a flexible cord, the flexible cord and con-
necting jack appearing upon different switch-
hoard sections in the exchange, of a signal
upon the switchboard at which the flexibie
cord is located for indicating when a con-
nection is made with the jack at the otner
switchboard section at the same end of the
trunk, substantially as describec.

5. In a telephone system, the combination
with a trunk for connecting telephone lines
of different switchboards for conversation,
said trunk terminating in a plug and a jack
at each end, a signal associated with the
plug at each end, and means for displaymg
one of said signals whenever a connection 1s
established with the jack at its end of the
trunk, substantially as described.
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6. The combination with a trunk cireuit,

of a cord circunit at each end thereof adapted
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to be connected with the trunk, and a tele-
phone line at each end of the trunk with
which the trunk is adapted to be connected,
means actuated when a cord is connected
with said trunk at one end for mdicating
to the trunk operator at said end that the
trunk 1s in use, substantially as described.

(. The combination with a trunk civenit
extending between different switchboard see-
tions and having a switch socket and a flexi-
ble cord terminating in a connecting plug
at each end of the trunk to adapt the same
tor reciprocal operation in inter-connecting
telephone line circuits for conversation, of
operator’s connective circuits at cach end of
the trunlk to establish connections with suid
sockets, a signal associated with each of said
flexible cords and adapted to indicate the
1dle or busy condition of the trunk, substan-
tially as described. |

8. The combination with a trunk cireuit
extending between different switchboards, of
a cord terminal at each end of said trunk lo-

cated at the trunking section, a plurality of

multiple terminals at each end of said trunk
located upon the different subscribers’ sec-
tions, a visual signal associated with each
end of the trunk and located at the trunking
section, said signal being adapted to indicate
to the trunk operator when the trunk is in
use by one of the subscriber’s operators at
the same end of the trunk, substantially as
described. .

9. The combination with a trunk civeuit
extending between different switchboard
sections and provided with multiple termi-
nals at each end of the trunk, a cord and
plug associated with each end of the trunk
for connecting the same with the lines of
the different switchboards, a subscriber’s
cord circuit at each end of the trunk acapt-
ed to be connected with said multiple ter-
minals, and a signal associated with each of
the flexible cords, one of said signals being
adapted to be displayed when a connection
15 established between the subscriber’s coid
circutt and a multiple terminal at its own
end of the trunk, and the other of said S1Q'-
nals being aclapted to be displayed when a
connection is established between the stb-
scriber’s cord eircuit and one of the multiple
terminals at the other end of the trunk, said
signals being adapted to indicate the idle or
busy condition of the trunk, substantiaily
as described.

10. T'he combination with a trunk circuit
adapted for reciprocal operation, of multiple
connecting jacks for said trunk appearing
before the subscribers’ operators at each end
ot the trunk, a flexible terminal for each end
of said trunk appearing before the trumnlk
operators, and a signal to indicate to the
trunk operator of one exchange when the
irunk 1s in use by the trunk operator of the
other exchange, substantially as described.

—
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11. The combination with a trunk cireuit
aclapted for reciproceal operation, of multiple
connecting jacks for said trunk appearing
before the subscribers’ operators at each end
of the trunk, a flexible terminal for each end
of smad trunk appearing before the trunk Opp-
erators, a signal located before each of the
trunk operators, the said sional at one end
being used as a busy signal when a connec-
tion 1s established with one of the Jacks at
sald end, and said signal being used as a
disconnect signal by the trunk operator using
the trunk, substantially as described.

12. In a telephone trunking system, the
combination with a trunk line terminating
at each end in a winding of a repeating coil,
a relay at each end of the trunk, each having
a coll permanently connected with a limb of
satd trunk line, a source of current at one
end of the trunk, means to include said
source 1 the circuit of said relays and both
hmbs of the trunk line in series, and auxil-
iary telephone circuits controlled by the ac-
tuation of said relays, substantially as de-
scribed. " 90

15. In a telephone trunking system adapt-
ed for reciprocal operation, the combi-
nation with a trunk line, of a cord cireuit
at each end of the trunk adapted to be con-
nected with the trunk, and a telephone line
at each end of the trunk with which said
trunk may be connected, a supervisory relay
assoclated with the cord circunit, a relay
associated with the trunk circuit, the said
relays at the same end of the trunk line 100
being actuated in series when the cord is
connected with the trunk, a signal 2SS0~
clatecdd with the trunk cireuit displayed by
the actuation of said trunk relay, a second
supervisory relay associated with the cord
circuit, means associated with the trunk eir-
cuit for completing the circuit of said sec-
ond supervisory relay when a called party
answers his call, and a supervisory sional
assoclated with the cord circuit and con- 110
trollea by said cord supervisory relays, sub-
stantially as deseribed. |

14. The combination with a trunk line ex-
tending between different exchanges and
adapted for reciprocal operation, each of 115
said  trunks '
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terminating before a trunk
operator 1 a cord and plug, a signal at
each end of the trunk adapted to be dis-
played when the trunk is connected with g
called party’s line and effaced when the 120
called party answers his call, a second S10-
nal at each end of the trunk, said signal
at one end of the trunk being displayed
when the trunk is connected with a sub-
scriber’s line at the other end, the corre- 125
sponding signal at said latter end being
effaced during conversation but beng
adapted to be displayed when the conversa.
tion 1s terminated, substantially as described.

15. The combination with a telephone 130
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trunk line adapted for reciprocal operation,
flexible terminals permanently associated
therewith at each end, multiple jacks also
associated therewith at each end, the signal
at each end of the trunk associated with the
flexible terminals, said signal being dis-
played when the flexible terminal 1S CON-
nected with a called subscriber’s line and
offaced when the called subscriber answers
his call, means to prevent the display of
said signal when the called subscriber hangs
up his receiver, a second signal assoclated
with each of said flexible terminals, the
latter sional at the end of the trunk being

15 then used as the outgoing end being dis-

5

played during the entire connection, sa1d
sional at the end of the trunk when used
as the incoming end being effaced during
the entire connection and being displayed
when the connection is severed with the
trunk at the outgoing end, substantially as
described.

Signed by me at Chicago, county of Cook,
and State of Illinois, in the presence of two
witnesses.

CHARLES A. SIMPSON.

Witnesses:
Crirrorp C. DRADBURY,
Epirx If. GRIER.
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