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To all whom it may concern:

Be it known that I, Ermer R. Corwix,
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of
Illinois, have invented a certain new and
useful Improvement in Telephone Systems,
of which the following is a full, clear, con-
cise, and exact description, reference being
had to the accompanying drawings, forming
a part of this specification.

My invention relates to telephone systems
and particularly to those telephone systems
in which the telephone stations are provided
with means to enable intercommunication
therebetween without the aid of an ex-
change, though the system of my invention
may, if desired, be used in conjunction with
an exchange. Systems of the kind to which
my invention relates are commonly known
as intercommunicating systems and I-em-
ploy the term intercommunicating system in
the sense of any system of the kind de-
scribed irrespective of the location of the
telephone stations and whether such stations
are located within the same building or not.

My invention has for its object the simpli-
fication of the apparatus entering into the
system and to this end there is provided at
each station a switch which is adapted to
furnish a test condition and which is also
adapted to lock out the telephone of a party
seeking the busy line. This switch is also
desirably provided with an additional func-
tion, that of impressing ringing -current
upon the line of the wanted party, and
while said switch at each station is prefer-
ably adapted to the performance of the three
functions, I do not wish 1o be limited to the
performance of all of these functions by this
switch. A

In carrying out my invention I provide an
electromagnet at each station that is adapted
to permit or prevent operation of the asso-
ciate switch and to hold the same when ac-
tuated. This electromagnet desirably serves
to obstruct movement of the switch when
the line tested is busy, thereby to indicate
to the seeking party the busy condition of
the wanted line. The electromagnet also
preferably serves, when deénergized, (this
magnet preferably remaining dednergized
when the wanted line is initially "free) to
hold the switch in a position to which it is

actuated so that the telephonic circuit es-
tablished by the switch may be maintained.

I will explain my invention more fully by
reference to the accompanying drawing
showing the preferred embodiment thereof,
and in which— :

Figure 1 is a diagrammatic view illustrat-
ing a plurality of intercommunicaling tele-
phone stations in one form of circuit rela-
tion; Fig. 2 is a simplified diagram making
more clear certain of the circuit connections
illustrated in Fig. 1.

Like parts are indicated by similar char-
acters of reference throughout the different
figures.

I have shown a type of intercommunicat-
ing system with which the novel features of
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my invention are incorporated, but I do not -

limit myself to such a type. The type of
system which I have selected for incorpora-
tion with novel features of my invention in-
cludes a battery 1 in bridge between metallic
continuous conductors 2 and 8 extending
from the battery to all of the stations of the
intercommunicating system, stations A, B,
C only being indicated. A normally open
bridge between the conductors 2 and 3 is
present at each of the stations A, B, C, each
bridge being traceable from the conductor 2
to the transmitter 4, the uppermost contacts
of the switch hook 5 that are connected by
the switch hook when said switch hook 1s
free of the telephone receiver 6 but which
are normally disconnected when the receiver
is in place upon the switch hook, to said re-
ceiver, thence to the conductor 3. Each sta-

‘tion has a telephone conductor 7 individual

thereto and extending to each of the other
stations, each conductor 7 being permanently
connected with the switch hook 5 at the sta-

tion to which such conductor is individual.

Each conductor 7 is connected with a con-
tact 8 of a'switch at each of the other sta-
tions, the contact 9 complemental to the con-
tact 8 at each station being adapted for con-
nection with the contact 8 upon the depres-
sion of a plunger 10 for the purpose of in-
cluding the teléphone receiver of a seeking
station and a station free to be called in di-
rect shunt exclusive of the transmitters at
such stations.

In accordance with my invention the
switch parts 8 and 9 of each switch at each
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station are in serial relation with normally
open contacts 11 and 12 at such station, the
contacts 11 and 12 at each station thus being
common to the switch contacts 8 and 9 at
each station. T also provide a magnet 13 at
each station in serial relation with the con-
tacts 8, 9, 11 and 12 at the same station
therewith. = The electromagnet includes in
its formation an armature 14 pivoted at its
left end and adapted to have this end de-
pressed by means of a spring 15 when the
magnet is deénergized. There are prefer-

" ably as many keys 10 at each station as there

are conductors 7 extending to each stalion,
each key 10 being individual to a station by
having its contact 8 connected with the con-
ductor 7 which is connected with the switch
hook 5 at the station to which the key is in-
dividual. For example if the party at sta-

tion A should wish to communicate with the

party at station B, the seeking party at sta-
tion A would depress his upper key 10 whose
contact 8 is connected with the switch hoek
5 at station B. If the party at station B
should wish to commnunicate with the party
at station A, the party at station B would

depress his uppermost key 10 because the.

contact 8 of this switch is connected with

* the switch hook 5 at station A.  If the party
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at station A should wish to communicate
with the party at station C, the seeking
party would depress his lowermost key 10
since the ‘contact 8 of this key is connected
with the switch hook at station C. If the
wanted station is busy, circuit through the
magnet 13 at the seeking station will be es-
tablished upon the actuation of the key 10
individual to the wanted station upon the
closure of the contacts 11 and 12 at the seek-
ing station. Each station is provided with
a switch or key 16 having a plunger adapted
to bring the contacts 11 and 12 together
when this key is slightly or initially de-
pressed. If the wanted party has his tele-
phone off its switch hook when the key 16
at -a seeking station is initially depressed,
the magnet 13 at the seeking station will be
energized by a circuit which may be traced
from the battery 1 over the conductor 3, the
winding of the magnet 13, the contacts 11
and 12, the engaged contacts 8 and 9 of the
actuated key 10 individual to the wanted
station, the conductor 7 individual to the
wanted station, the switch hook 5 at the
wanted station, the transmitter 4 at the
wanted station, the conductor 2, thence to
the battery 1. The energization of the mag-
net 13 will cause its armature to be moved
against the force of the spring 15 and will
effect the insertion of the left hand end -of
the armature within a slot 17 provided in
the stem of the key 16 slightly actuated at
the seeking station to prevent the further
actuation -of this key. The key being ar-
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rested shortly after it is pressed upon will
indicate to the seeking party that the sta-
tion wanted is busy. If the station wanted
were free, the circuit for the magnet 13 at
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the seeking station would be open at the

transmitter switch hook contact of the
wanted station so that the armature 14 of
the magnet 13 at the seeking station would
not be attracted whereby the key 16 may be
further depressed to a position in which the
spring 15 1s adapted to force the right hand
end of the armature 14 into a notch 18, the
notch 18 being of sufficient length to permit
of slight further movement of the key 16,
sufficient to bring the ringing contact 19 at
the seeking station into circuit relation with
a signaling source of current 20 and the
signal receiver 21.at the wanted station.
The signaling circuit that is established by
the complete depression of the key 16 at the
seeking station may! be traced from the
upper terminal of the battery 20 through
the signal receiver 21 at the wanted station,
the switch hook 5 at this station, the conduc-
tor 7 individual to the wanted station, that
conductor which is permanently connected
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with the switch hook at that station, the

contacts 8 and 9 of the actuated key or
switch 10, the ringing contact 19 at the
seeking station and the two contacts imme-
diately beneath the same that are’ connected
therewith when the key 16 in which they are
included is depressed to its fullest extent,
thence to the lower terminal of the battery
20. When the key 16 is relieved of pressure,
the switch contacts thereof will thrust the
same toward normal position to a slight ex-
tent, the notch 18 being sufficiently long for
this purpose, this movement being arrested
by the right hand end of the armature 14 at
the seeking station while within the slot 18.
When the key has been moved toward nor-
mal to this slight extent the ringing contact
19 is disengaged and the contacts 22 and 23
and the contacts 12 and 24 remain in en-
gagement; the telephone circuit between the
stations being thereupon established so far
as the seeking station is concerned. =
When the wanted party responds to the
signal conveyed by his signal receiver 21, he
removes his telephone receiver from its
switch hook whereupon his telephone re-
ceiver and transmitter .are connected in
shunt of the battery 1 as previously de-
scribed, the telephone receiver and transmit-
ter at the seeking station already having
been included in shunt of the battery 1 as
will be understood from the previous de-
seription. The telephone receivers at the
calling and called stations are now included
in -direct shunt of each other. Under the
assumption that station A is a calling sta-
tion and ‘station B is the called station, the
shunt containing the telephone receiver :at
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station A, for example, and which is estab-
lished about the telephone receiver at station
B, may be traced from the conductor 3 com-
mon to a terminal of each of the telephone
receivers at these stations through. the tele-
phone receiver 6 at station A, the switch
hook 5 at this station, the contacts 22 and 23
of the key 16 at this station, the contacts 8
and 9 of the key or switch 10 individual to
station B and located at station A, the
switch hook 5 at station B, to the telephone
receiver 6 at this station. Telephonic. cur-
rent may be conveyed between the stations
by the cireuit connections now existing in a
manner well understood by those skilled in
the art and as will be also clearly understood
from an inspection of the simplified dia-
gram shown in Fig. 2. When the parties
are through conversation they will restore
their telephone receivers upon their: switch
hooks whereupon the apparatus is restored
to normal. In order that the apparatus at
the station which was the calling station
may be restored to normal, it is necessary to
withdraw the armature 14 at this station
from engagement with the recess 18 to per-
mit the contact springs of the switch 16 to
restore the plunger 16 to normal. To this
end circuit is closed through the magnet 13
that may be traced from the lower terminal
of the battery 1 through the winding of the
magnet 13 at the Seekan‘ station, the con-
tacts 12 and 24 at the seeklng station, the
lowermest switch hook contact 25, the switch
hook contact above the contact 25 and
engaged therewith through the mechanical
action of the switch hook when supporting
the, associate telephone receiver, thence to
the upper terminal of the battery 1. The
armature 14 is disengaged from the notch or
slot 18 before the plunger of the key 16 is
moved toward normal, and after the arma-
ture has thus been disengaged the contacts
12 and 24 are disengaged so that the circuit
through the nnonet 13 is opened.

Fig. 1 of the drawi ing shows the station C
in the act of testing the line individual to
the station B and the condition of the appa-
ratus shown at this station C will be well un-
dersteod from the description which has pre-
viously been given.

The keys 10 at each station are provided each
with a noteh, adjacent to the contacts 8 and
9, normally engaging a pin 26, the pins 26 at
cach station heing provided upon the con-
necting bar 27 thereat. Iach key 10 is pro-
vided with a second notch adjacent its head
for holding the associate pin 26 to maintain
the contaets 8 and 9 belonging to an actu-
ated key in engagement dullng an estab-
lished connection.  An actuated key associ-
ated with a bar 27 is restored to normal
when anothér key 10 at the samme station is

operated owing to the then occasioned de-

8

scent of the pin 26, belonging to the actuated
key, out of engagement with the plunger of
the actuated key

As the system-is equipped, a calling party
baving secured connection with an idle

called | party could, after the called party has
restored his telephone receiver upon its
switch hook, secure connection -with another
and busy line so as to listen in on such other
line, were it not for a characteristic of my
invention which I will now describe. The
plunger of each key 16 has a notch 28 that is
in line with the bar 27 when said key 16 is in
normal position, the bar 27 being then
adapted to enter the noteh 28 when the key
10 associated with such bar is actuated.
When the key 16 is moved into that position
which will enable a calling station to estab-
lish telephonic connection “with a called sta-
tion, the notch 28 is out of register with the
agsociate bar 27 so that no key 10 associated
with this bar may be operated owing to the
obstructing action that occurs when the key
16 is in t‘ﬂkmo positicn and in which posi-
tion the notch 28 is out of register with the
associate bar 27. Thus the calhno party is
forced to restore his telephone upon its
switch hook in order that he may be able to
actuate any key 10 after the associate key 16
has been actuated, since it is necessary to en-
ergize magnet 13 to permit the key 16 to re-
store to normal thereby to permit the actu-
ation of the key 10 selected for operation.

While I have herein shown and particu-
larly descrlbed the prefeued embodiment of
my invention, T do not wish to be limited to
the precise construction and circuit arrange-
ment shown ag changes may 1‘eqdily be made
without departing from the gpirit of my in-
vention.

Having thus described my invention, I

claim as new and desire to secure by Letters
Patent the following:

1. An mtercommumcatm(r telephone sys-
tem including telephone lines extending be-
tween stations of the system; switches at
each station individual to the lines extend-
ing thereto from other stations and: for con-
necting the telephone at the same station
therewith with said telephone lines; an addi-
tional switch at each station coSperating with
any of the aforesaid switches in establishing
connection between the telephone at the
same station therewith and the selected line;
means codperatively related with and set by
the operation of the additional switches
upon establishment of telephone connections
to prevent.the former switches at the same
stations from being subsequently operated;
and means for occasioning the operation of
the additional switches to permit the former
switches to be operated and to open the
previously established  telephone circuits,
said latter means being operated, when its
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station is a seeking station, by the switch
hook at the same station therewith when
restored to normal by the receiver placed
thereupon.

2. An intercommunicating telephone sys-
tem including telephone lines extending be-
tween stations of the system; switches at
each station individual to the lines extend-
ing thereto from other stations and for con-
necting the telephone at the same station
therewith with said telephone lines; an ad-
ditional switch at each station codperating
with any of the aforesaid switches in estab-
lishing connection between the telephone at
the same station therewith and the selected
line; means codperatively related with and
set by the operation of the additional
switches upon establishment of telephone
connections to prevent the former switches
at the same stations from being subsequently
operated ; and means for occasioning the op-
eration of the additional switches to permit
the former switches to be operated and to
open the previously established telephone
circuits, said latter means being operated,
when its station is a seeking station, by the
switch hook at the seeking station.

3. An intercommunicating telephone sys-
tem including telephone lines extending be-
tween stations of the system; switches at

each station individual to the lines extend-
ing thereto from other stations and for con-
nectlng the telephone at the same station
therewith with said telephone lines; an ad-
ditional switch at each station coGperating
with any of the aforesaid switches m estab-
lishing connection between the telephone at
the same station therewith and the selected
line; means coGperatively related with and
set by the operation of the additionai
switches upon establishment of telephone
connections to prevent the former switches
at the same stations from being subsequently
operated ; and means for occasioning the op-
eration of the additional switches to permit
the former switches to be operated and to

-open the previously established telephone

eircuits, sald latter means being operable at
a seeking station.

4. An intercommunicating telephone sys-
tem including telephone lines extending be-
tween stations of the system; switches at
each station individual to the lines extend-
ing thereto from other stations and for con-
nectmo the telephone at the same station
therewith with said telephone hnes, a line
testing device at each station serving by its
movement to denote the condition of the
tested line; and an electromagnet agsociated
with each testing device for permlttlnd and
obstructing its movement the circuit of the
magnet at “each station beln(r changeable by
a‘ppa'rat-us at each of the other stations.

5. An intercommunicating telephone sys-

N

1,030,505

tem including telephone lines extending be-
tween stations of the system; switches at
each station individual to the lines extend-
ing thereto from other stations and for con-
nectlno the telephone at the same station
therewith with said telephone lines; a line
testing device at each station sewmo by its
movement to denote the condition of the
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tested line; and an electromagnet associated -

with each testing device for permitting and
obstructing its movement the circuit of the
magnet at each station belno changeable by
the switch hook at each of the other stations.

6. An intercommunicating telephone sys-
tem including telephone lines extending be-
tween stations of the system; switches at
each station individual to the lines extend-
ing thereto from other stations and for con-
nectlncr the telephone at the same station
therewith with said telephone lines; a line
testing device at each station Serving by its
movement to denote the condition of the
tested line; an electromagnet associated
with each testing device for permitting and
obstructing its movement, the circuit of the
magnet at each station being changeable by
apparatus at each of the other stations; a
source of signaling current; and a switch
element at each station governed by the test-
ing device thereat for including said source
of signaling current in circuit with the sig-
nal receiver at a called station when the
called station is idle and when the testing
device at a calling station is permitted move-
ment by the electromagnet associated there-
with.

7. An intercommunicating telephone sys-
tem including telephone lines extending be-
tween stations of the system; switches at
each station individual to the lines extend-
ing thereto from other stations and for con-
nectlno the telephone at the same station
therewith with said telephone lines; a line
testing device at each station serving by its
movement to denote the condition of the
tested line; an electromagnet associated with
each testing device for permitting and ob-
structing its movement, the circuit of the
magnet at each station being changeable by
the switch hook at each of the other sta-
tions; a source of signaling current; and a
switch element at each stafion ooverned by
the testing device thereat for mcludmor said
source of signaling current in cncult with
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the signal receiver ‘lt a called station when -

the called station is idle and when the test-
ing device at a calling station is permitted
movement by the electromagnet associated
therewith.

8. An intercommunicating telephone sys-
tem including telephone lines extending be-
tween stations of the system; switches at
each station individual to the lines extend-
ing thereto from other stations and for con-
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necting the telephone at the same station
therewith with said telephone lines; a line
testing -device at each station serving by its
movement to denote the condition of the
tested line; an electromagnet associated with
each testing device for permitting and ob-
structing. its movement, the circuit -of the
magnet at each station being changeable by
apparatus at each of the other stations; and
a switch element at each station governed
by the testing device thereat for taking part
in establishing telephonic connection be-
tween calling and called stations when the
testing device at a calling station is per-
mitted movement by the electromagnet as-
sociated therewith.

9. An intercommunicating telephone sys-
tem including telephone lines extending be-
tween stations of the system; switches at
each station individual to the lines extend-
ing thereto from other stations and for con-
necting the telephone at the same station
therewith with said telephone lines; a line
testing device at each station serving by its
movement to denote the condition of the
tested line; an electromagnet associated
with each testing device for permitting and
obstructing its movement, the circuit of the
magnet at each station being changeable by
the switch hook at each of the other sta-
tions; and a switch element at each station
governed by the testing device thereat for
taking part in establishing telephonic con-
nection between calling and called stations
when the testing device at a calling station
is permitted movement by the electromagnet
associated therewith.

10. An intercommunicating telephone sys-
tem including telephone lines extending be-
tween stations of the system; switches at
each station individual to the lines extend-
ing thereto from other stations and for con-
necting the telephone at the same station
therewith with said telephone lines; a line
testing device at each station serving by its
movement to denote the condition of the
tested line; an electromagnet associated with
each testing device for permitting and ob-
structing its movement, the circuit of the
magnet at each station being changeable by
apparatus at each of the other stations; a
source of signaling current; a switch ele-
ment at each station governed by the testing
device thereat for including said source of
signaling current in circuit with the signal
receiver at a called station when the called
station is idle and when the testing device
at a calling station is permitted movement
by the electromagnet associated therewith;
and a switch element at each station also
governed by the testing device thereat for
taking part in establishing telephonic con-
nection between calling and called stations
when the testing device at a calling station

S

ig permitted movement by the electromagnet
associated therewith.

11. An intercommunicating telephone sys-
tem including telephone lines extending be-

tween stations of the system; switches at:

each station individual to the lines extend-
ing thereto from other stations and for con-
necting the telephone at the same station
therewith with said telephone lines; a line
testing device at each station serving by its
movement to denote the condition of the
tested line; an electromagnet associated with
each testing device for permitting and ob-
structing its movemient, the circuit of the
magnet at each station being changeable by
the switch hook at each of the other sta-
tions; a source of signaling current; a
switch element at each station governed by
the testing device thereat for including said
source of signaling current in circuit with
the signal receiver at a called station when
the called station is idle and when the test-
ing device at a calling station is permitted
movement by the electromagnet associated
therewith ; and a switch element at each sta-
tion also governed by the testing device
thereat for taking part in establishing tele-
phonic connection between calling and called
stations when the testing device at a calling
station is permitted movement by the <lec-
tromagnet associated therewith.

12. An intercommunicating telephone sys-
tem including telephone lines extending be-
tween stations of the system; a switch at
each station entering into the control of
telephonic connections between stations and
operable for the purpose when at a seeking
station; and an electromagnet at each sta-
tion for preventing and permitting the op-
eration of the switch at the same station
therewith, the electromagnet at each station
having a circuit which is changeable by the
apparatus at each of the other stations.

13. An intercommunicating telephone sys-
tem including telephone lines extending be-
tween stations of the system; a switch at
each station entering into the control of
telephonic connections between stations and
operable for the purpose when at a seeking
station; and an electromagnet at each sta-
tion for preventing and permitting the op-
eration of the switch at’ the same station
therewith, the electromagnet at each station
having a circuit which is changeable by the
switch hook at each of the other stations.

14. An intercommunicating telephone sys-
tem including telephone lines extending be-
tween stations of the system; switches at
each station individual to the lines extend-
ing thereto from other stations and for con-
necting the telephone at the same station
therewith with said telephone lines; an
additional switch at each station cobperat-
ing with any of the aforesaid switches in
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establishing connection between the tele-
phone at the same station therewith and the
selected line; and means coSperatively re-
lated with and set by the operation of the

‘additional switches upon establishment of
telephone connections to prevent the former

switches at the same stations from being
subsequently operated.

In witness whereof, I hereunto subscribe
my name this sixteenth day of May A. D., 10
1911.

ELMER R. CORWIN.
Witnesses: ‘

G. L. Croca,
E. L. Warre.

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




