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To all whom it may concern:

Be it known that I, Crarres A. Siareson,
a citizen of the United States, residing in
Chicago, county of Cock, and State of Illi-
nois, have invented certain new and useful
Improvements in Telephone Trunking Sys-
tems, of which the following is a specifica-
tion.

My invention relates to telephone systems,
and particularly to means for charging the
storage battery of a private branch exchange
over a two-wire trunk ecircuit whenever the
trunk is not in use for conversational pur-
poses.

It has been customary in the past to have
a separate wire running from the main ex-
change to the branch exchange for the pur-
pose of charging the storage battery at the
branch exchange, or else to malke special con-
nections with each end of the trunk line
for charging purposes. With the system of
my present invention the storage battery
at the branch exchange may be of very low
amperage because it will be charged over
all of the trunk circuits at all times that
these trunk circuits are not in use.

My invention is illustrated in the accom-
panying drawing, in which a cord cirenit
of the type used at the main exchange is
shown at the top, and a trunk and connecting
circuit of the type used at the branch ex-
change is shown at the bottom of the sheet.

It 1s to be understood that any form of
cord circuit may be used at the main ex-
change and that many details of the trunk
circwt at the branch exchange may be
changed without departing from the spirit
or scope of my invention.

The subscriber’s station 1 has the usual
condenser 2 and annunciator 8 connected in
a bridge between the limbs of the telephone
line, and the transmitter 4 and receiver 5
connected in a bridge maintained normally
open by contacts of the switch-hook 6. At
the central office the limbs of the line termi-
nate in the spring contacts of the cut-off
relay 7 and are normally connected thereby,
one with ground and the other through the
coil of the line relay 8 with battery. The
line relay 8 controls the line signal 9 in
the usual way. The tip and sleeve contacts
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10 and 11 of the jacks are adapted to be
connected with the limbs of the telephone
line when the cut-off velay 7 is actuated, at
which time the line relay will be discon-
nected from the telephone line.

The cord circuit shown in connection with
my invention is of the well known four relay
type and has the tip and sleeve answering
supervisory relays 15 and 16 connected re.
spectively between the tip and sleeve strands
of the cord circuit and the ground and live
poles of the main battery A. These relays
control the circuit of the supervisory signal
17. The calling end of the cord circuit like-
wise has the tip and sleeve supervisory relays
18 and 19 similarly connected, respectively
between the tip and sleeve strands and the
ground and live pole of the battery A.
These relays control the circuit of the super-
visory signal 20. Relay 19 also controls the
normally open contacts 21 and 928 which
maintain a normal separation between the
calling end of the tip strand of the cord
circuit and the coil of relay 18. The con-
tact 21 is normally connected with contace
22 which normally connects the tip of the
calling plug with the contact 28 of the oper-
ator’s listening key 24. The contact 23 is
adapted when the listening key is actuated
to connect with contact 25 which in turn
connects with earth through the impedance
coil 26. This contact also connects with one
terminal of the condenser 27, the other ter-
minal of the condenser being connected
through the tertiary of the operator’s in-
duction coil with the live pole of battery A.
The main springs of the operator’s listening
key 24 are adapted when actuated to_con-
nect with the operator’s receiver circuit and
place the receiver in a bridge between tne
talking strands of the cord circuit. The
operator’s ringing key 30 has the tip and
sleeve springs 31 and 32 adapted when actu-
ated to connect with generator and battery
to place ringing current upon the tip and
sleeve contacts 33 and 84 of the calling plug.

The trunk circuit connecting the two ex-
changes is of the character known as a two-
way trunk, that is, it is adapted to be used
either in completing a call from a subscriber
of the main exchange to a subscriber of the
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branch exchange, or from a subscriber of
the branch exchange to a subscriber of the
main exchange. The main exchange end of
this trunk eircuit is equipped with answer-
ing and multiple jacks appearing before the
various operators in the same manner as
the individual line jacks of the exchange.
The sleeve contact 36 is also connected with
one terminal of condenser 38, the other ter-
minal of the condenser being connected
through the impedance coil 39 with the live
pole of battery A and also with the normally
disconnected inside contact 40 of cut-oft
relay 87. The tip contacts 42 of the jacks
are connected with the normally open inside
contact 43 of the cut-off velay 387. The tip
spring 44 of cut-off relay 37 is normally con-
nected through contact 45 and the coil of
line relay 46 with ground. The sleeve spring
47 of cut-off relay 37 is normally connected
through contact 48 with the live pole of
battery A. The line relay 46 controls nor-
mally open contacts 50 and 51 in the cirenit
of the line lamp 52.

The tip and sleeve contacts 44 and 47 of
cut-off relay 87 connect respectively with the
trunk line conductors 54 and 55, these con-
ductors being conneeted with the tip and
sleeve strands 56 and 57 of the connecting
circuit at the branch exchange. The con-
denser 58 and drop 59 are connected in a
bridge between the trunk line conductors at
the branch exchange. The end of the con-
necting circuit at the branch exchange which
connects with the trunk line is provided with
the key 82 which is adapted when actuated
to place the impedance coil 83 in a bridge
between the line conductors. The tip talk-
ing strand of the connecting circuit has its
continuity interrupted by condenser 84
around which is bridged the coil of the
supervisory relay 85. The sleeve conductor
57 has the non-inductive resistance 60 seri-
ally included therein to prevent short cir-
cuiting the battery B as the calling plug is
being inserted into the line jack. The relay
85 has the normally closed contacts 62 and
63, contact 62 being copnected through the
supervisory signal 64 with the live pole of
battery B, and the contact 63 being con-
nected through conductor 65 with the sleeve
contact 66 of the calling plug. Relay 85
also has the normally closed contacts 67 and
68, the contact 67 being connected with the
sleeve talking strand 57 and the contact 68
being connected with the live pole of bat-
tery B. The tip and sleeve talking strands
56 and 57 terminate in the tip and ring con-
tacts 70 and 71 of the calling plug, these
strands including normally closed series con-
tacts of the operator’s ringing key 72. The
operator’s listening key 73 is adapted to con-
nect the operator’s receiver in a bridge be-
tween the talking strands of this connecting
circuit,
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The subscriber’s station 1’ of the branch
exchange is equipped with apparatus similar
to that of subseriber’s station 1, the corre-
sponding appavatus being designated by
like figures having the suffix “” 7. The jack
for this line is, however, of the three-con-
ductor cut-off type and has the sleeve con-
tact 75 permanently connected with ground,
and the tip and ring contacts 76 and 77 nor-
mally connected through the inside contacts
78 and T9 respectively with ground and,
through the coil of line relay 80, with the
live pole of battery. The line relay 80 con-
trols the line lamp 81 in the usual way.

The operation of the system will first be
described as it occurs when the call origi-
nates with a subscriber of the main ex-
change. In that case subscriber No. 1 re-
moves his receiver 5 from the switch-hook 6
and completes a path from battery through
the coll of the line relay 8, the normal con-
tacts of the cut-off relay 7 and the telephone
line to ground through the other normal con-
tacts of the cut-off relay 7. The actuation
of the line relay 8§ displays the line lamp 9
and the operator inserts her answering plug
in the jack designated by the display of that
lamp. This completes the circuit of the cut-
off relay and effaces the line lamp and also
completes the circuits of supervisory relays
15 and 16 and leaves the signal 17 in its
normal condition, its circuit being closed at
contacts of relay 16 and again opened at
contacts of relay 15. The operator now
throws her listening key 24 and inquires the
desired number, and finding it to be the pri-
vate branch exchange touches the tip of her
alling plug to the sleeve or test contact of
a multiple jack connecting with one of the
trunk lines extending to the desirved ex-
change. If the trunk line is busy the sleeve
contact of the jack 36 will be in connection
with the sleeve contact of some other cord
circuit and will therefore be at a potential
higher than ground. Current will there-
fore flow from the sleeve of the jack through
the tip contact 83, through normally closed
contacts 21 and 22 of supervisory relay 19,
the now closed contacts 23 and 25 of the
listening key 24 and the impedance coil 26
to ground. Current in this path will cause
a slight discharge of the condenser 27 which
will in turn cause a disturbance in the opera-
tor’s receiver circuit and will indicate to the
operator that the trunk is busy. A private
branch exchange is usually provided with
several trunk lmes and the operator then
proceeds to test the lines one at a time until
she finds one that is idle.

When an idle trunk is found the operator !

inserts the plug into the jack and thereby
completes a circuit from the live pole of
battery A through the coil of supervisory
relay 19, over the sleeve strand of the cord
circuit, the sleeve contacts 84 and 36 of the
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plug and jack and through the coil of cut-
off relay 37 to ground. No direct current
can flow through the condenser 38, the char-
acter of a condenser being such as to pass
alternating currents but to completely ob-
struct the flow of direct currents. The cur-
rent in the path described actuates relays 87
and 19. The actuation of relay 37 moves
the springs 44 and 47 from their normal con-
dition into connection with the contacts 43
and 40, and the actuation of relay 19 closes
the circuit of the supervisory signal 20, dis-
playing that signal. The operator now
throws her ringing key 30 which connects
the ringing generator with the tip strand
of the trunk errcuit.  Current therefore flows
from the generator through the spring 31
of the ringing key, contacts 33 and 42 of
the plug and jack, contacts 43 and 44 of cut-
off relay 37, line conductor 54, condenser 58,
drop 59, line conductor 55, contacts 47 and
40 of cut-off relay 37, condenser 88, sleeve
contacts 36 and 34 of the jack and plug and
the spring 32 of the ringing key back to the
live pole of battery A. The ringing current
in this path actuates the drop signal at the
private branch exchange and indicates to
the operator that a connection is desired.
The operator now throws her key 82 which
completes a ecircuit of high impedance be-
tween the limbs 54 and 55 of the trunk cir-
cuit. Current therefore flows from the live
pole of battery A, through the impedance
coil 39, contacts 40 and 47 of the cut-off re-
lay 37, line conductor 55, the sleeve con-
tacts of the key 82, impedance coil 83, the
tip contacts of key 82, line conductor 54,
contacts 44 and 43 of the cut-off relay 87,
tip contacts 42 and 83 of the jack and plug,
the now closed contacts 21 and 22 of super-
visory relay 19, and the coil of supervisory
relay 18 to ground. The current in this
path actuates the supervisory relay 18 and
effaces the supervisory signal 20 indicating
to the operator at the main excliange that
the operator at the private branch exchange
has answered the call. The operator at the
private branch exchange now throws her
listening key 73 and obtains the name or
number of the private branch subscriber de-
sired. She then inserts her calling plug into
the jack and throws her ringing key 72.
The insertion of the plug into the jack
spreads the tip and ring contacts 76 and 77
and disconnects them from contacts 78 and
79. The ringing key 72 is now thrown com-
pleting a circuit which sounds the annun-
ciator at the desired subscriber’s station.
Upon the insertion of the plug current flows
from the live pole of battery B through the
signal 64, contacts 62 and 63 of relay 85,
conductor 65 and the sleeve contacts 66 and
75 of the plug and jack to ground, thereby
displaying the supervisory signal 64. When
the called subscriber answers his call cur-

|

£33

rent flows over the path before described
to the talking strand 57 of the connecting
circuit and thence through resistance 60,
ring contacts 71 and 77 of the plug and jack,
che subscriber’s line, tip contacts 76 and 70
of the jack and plug and the coul of relay
85 back to the ground pole of batterv at the
main exchange over the path formerly de-

scribed. This actuates relay 85 and opens

its contacts 62 and 63 to indicate to the
branch operator that the desired subscriber
has answered his call. The actuation of
relay 85 also opens its contacts 67 and 68
and disconnects the battery B from the
sleeve strand of the talking circuit. 'I'he
operator now releases her key 82 so that all
of the current which flows through the su-
pervisory relay 18 at the main exchange
also flows through the branch subscriber’s
station 1’. When the subscriber at this sta-
tion terminates his conversation and hangs
up his receiver he severs the circuit both
through the relay 85 at the branch exchange
and the relay 18 at the main exchange, al-
lowing these relays-to fall back to again
complete the circuits of supervisory signals
64 and 20, indicating to each of the opera-
tors that the conversation has been termi-
nated.

When the call arises at the branch ex-
change subscriber’s station the operation is
substantially the same. The operator seeing
the line lamp 81 displayed inserts her plug
into the jack and throws her listening key
to obtain the desired number. If then, as is
often the case, the operator proceeds herself
to obtain the number for the branch ex-
change subscriber, she next throws her key
82 which completes a circuit from the live
pole of battery A through contacts 48 and
47 of cut-off relay 37, ling conductor 55, im-
pedance coil 83, line conductor 54, contacts
44 and 45 of cut-off relay 87 and the coil of
line relay 46 to ground. The current in this
path actuates the line relay 46 and closes ils
contacts 50 and 51 in ‘the circuit of the line
lamp 52. Upon observing the display of
this lamp the operator at the main exchange
inserts her answering plug into the answer-
ing jack and completes the connection in
the same manner as before described.

It will be noted that whenever the trunk
circuit is not in use the auxiliary battery B
located at the branch exchange 1s connected
through contacts 68 and 67 of relay 85, con-
ductors 57 and 55 and the normally closed
contacts 47 and 48 of cut-off relay 37 with
the live pole of battery A. This maintains
the battery at the branch exchange charged
to a potential substantially equal with that
of the main exchange battery and, owing
to the fact that there are usually several
trunk lines leading to the private branch
exchange, the storage batteries at that ex-
change may be of very low amperage.
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While I have shown and described my in-
vention with respect to certain details, it
will be understood that I do not wish to be
unduly limited thereto, many modifications
being possible without departing from the
spirit or scope of my invention.

I claim:

1. In a telephone trunking system, the
combination with main and branch ex-
changes, of a battery at each exchange, a
trunk line adapted to complete conversa-
tional connections between the exchanges,
said batteries being each connected with
said trunk line only whenever the trunk line is
not in use for conversation, whereby the bat-
tery at the branch exchange will be main-
tained charged by current from the battery
at the main exchange, substantially as de-
scribed.

2. In a telephone trunking system, the
combination with main and branch ex-
changes, of a trunk cireuit adapted to con-
nect the main and branch exchanges for
conversation, a source of current at the main
exchange normally connected with a limb
of said trunk line, and a battery at the
branch exchange normally connected with
said limb of the trunk line whereby the bat-
tery will be maintained charged by current
from the source at the main exchange, said
batteries being connected for charging only
when said trunk is not connected for a con-
versational circuit, substantially as de-
scribed.

3. In a telephone trunking system, the
combination with main and branch ex-
changes, of a trunk line connecting the ex-
changes for conversational purposes, a
source of current at the main exchange hav-
ing a pole connected to a limb of said trunk
line whenever the trunk is not in use for
conversational purposes, and a battery at
the branch exchange having its like pole
connected with said limb of the trunk line
only whenever the trunk is not in use for
conversational purposes, substantially as de-
scribed.

4. In a telephone trunking system, the
combination with a branch exchange and a
main exchange, of a trunk line extending
from the branch exchange to the main ex-
change, a source of current at the main ex-
change, a line relay normally connected be-
tween one limb of said trunk line and a
pole of said source, the other limb of the
trunk line being connected with the other
pole of said source, a cut-off relay at the
main exchange adapted to disconnect the
limbs of the trunk line from their normal
connections with said source, a two-conduc-
tor jack at the main exchange, the coil of
said cut-off relay being connected with one
ot the contacts of said jack, said contact
forming a portion of the talking circuit, a
cord circuit to connect with said jack to

1,009,190

furnish current for the operation of said
cut-off relay, and means to prevent direct
current in the trunk line from passing
through the coil of said cut-off relay, sub-
stantially as described.

5. In a telephone trunking system, the
combination with a main exchange, of a
branch exchange, a source of current at the
main exchange, and a source of current at
the branch exchange, a trunk liné extending
between the exchanges and terminating at
the main exchange in the contacts of a jack,
a cut-off relay connected between a talking
conductor of said trunk line and the com-
mon pole of each of said sources, and means
permitting the actuation of said cut-off re-
lay from the source at the main exchange
but preventing the actuation of said relay
by current from the source at the branch
exchange, substantially as described.

6. In a telephone trunking system, the
combination with main and branch ex-
changes, of separate sources of current at
each exchange, a trunk line extending be-
tween the exchanges to connect the same for
talking purposes, a relay having one termi-
nal of its coil connected with a common pole
of said sources, and the other terminal of its
coil connected with a limb of said trunk
line, means to actuate said relay from the
source at the main exchange, the two sources
being normally connected with the same
limb of the trunk line, and means to prevent
the actuation of said relay by current from
the source at the branch exchange, substan-
tially as described.

7. In a telephone trunking system, the
combination with main and branch ex-
changes, of a trunk line extending between
the exchanges and terminating at the main
exchange in a two-contact jack, a source of
current at each exchange normally connect-
ed together over the trunk line, a cut-off re-
lay bridged from one limb of the trunk to
ground at the main exchange and a con-
denser in the trunk line to prevent current
from the source at the branch exchange from
locking the cut-off relay, substantially as de-
scribed.

8. In a telephone trunking system, the
combination with main and branch ex-
changes, of a source of current at each ex-
change, a trunk line extending in two limbs
between the exchanges and normally con-
necting the like poles of said sources to-
gether, and means effective upon connection
made with said trunk line to automatically
efface said connection.

9. In a telephone trunking system, the
combination with main and branch ex-
changes, of a source of current at each ex-
change, a trunk line extending between the
exchanges, means normally connecting the
like poles of said sotirces with said trunk
line for charging purposes, and means ef-
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fective upon connection made with said
trunk line to automatically efface said con-
nection.

10. In a telephone exchange system, the
combination with a main exchange, and a
branch exchange, of a trunk line for estab-
lishing conversational connections between
subscribers in the said exchanges, a source
of current at one exchange, a battery at the
other exchange, a circuit including a limb
of the trunk circuit for connecting the said
source of current and said battery, whereby

&

the battery will be maintained charged, and
means for effacing the said charging circuit
when the trunk is connected for a conversa-
tional circuit, 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. Brapsury,
Marsorie E. Grizr.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. G.”
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