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My invention relates broadly to telephone
systems and more particularly to an inter-
communication system between various
points of a business and factory organiza-
tion. '

One of the objects of my invention is to
provide a loud speaking intercommunication
telephone system by which a desired individ-
ual may be reached at various points in. a
large organization and placed in communica-
tion with the caller without delay.

Another object of my invention is to pro-

" vide a plurality of loud speaker stations situ-
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ated at different points in a business organ-
ization which may be actuated simultaneous-
ly by a calling party from a single station
for broadcasting a call for a particular in-
dividual or transmitting an order simul-
taneously to the several stations whereby the
desired Individual may answer back from
any one of the several stations and be placed
in instant communication with the calling

~party to the exclusion of all of the other
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stations. 2

Still another object of my invention is to
provide an intercommunication telephone
system in which a plurality of loud speakers
distributed at various stations throughout
a business organization may be controlled
from any one station for locating a desired
individual with means at each station where-
by the party called may answer back from
any desired station automatically securing
private direct communication with the call-
ing party and at the same time rendering
all loud spéakers inoperative and actuating
a busy signal and a lock at each of the other
stations for insuring privacy of the conver-
sation.

A further object of my invention is to pro-
vide an intercommunication telephone sys-
tem for factory and business service in which
a central station provided with amplifying
and switching equipment is arranged to con-

trol the operation of any number of cutlying

Ioud speaker, transmitter and receiving sta-
tions, whereby loud speaker voice signals
may be broadcasted through the several sta-
tions for locating a desired individual with
means at cach station where the desired in-

‘a switeh hook.

dividual may answer back and automatically
disconnect all loud speakers and secure
private and uninterrupted communication
with the calling party.

A still further object of my invention is
to provide a system of telephone intercom-
munication including electron tube ampli-
fication and switching means which may
be installed with minimum expense and op-
erated from energy supplied from the usual
lighting circuit without the necessity of em-
ploying primary or secondary batteries.

My invention will be more fully under-
stood from the following specification by
reference to the accompanying drawings,
wherein :— ' :

Figure 1 illustrates diagrammatically the
telephone intercommunication system of my
invention showing two loud speaker trans-
mitter and receiver stations arranged for op-
eration with a central control station; and
Fig. 2 shows the intercommunication tele-
phone system having switching and electron
tube amplifying apparatus at a central sta-
tion which is energized from the usual light-
ing circuit without the employment of pri-
mary and secondary batteries. v

Referring to the drawings in detail, refer-
ence characters 1 and 51 show the wiring
diagram of loud speaker transmitter and re-
ceiver stations. Reference character 2 indi-
cates the wiring arrangement of the control
box. Considering loud speaker station 1,
reference numeral 3 indicates the loud
speaker, 7 is the switch hook, 49 the tele-
phone hand set, 6 the busy signal and 18 is
the terminal block. Considering loud speak-
er station 51, which is identical to station 1,
52 is a terminal block, 53 a loud speaker, 63
is a telephone hand set with transmitter 55,
and ieceiver 54, 56 is a busy signal and 57 is
These stations are connected
to control box 2 by means of wires 13, 14, 15,
16 and 17. ,

Considering the control station 2, 19 is the
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terminal block, 21 is a current relay, 35 is -

the relay to disconnect the loud speakers and
connect the telephones in ecircuit, 25 is a
transformer with primary winding 26 and
secondary 27, 46 is noninductive resistance
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connected in series with wires 43 and 44 so
as to prevent a short circuit on the secondary
27 of the transformer 25 when the telephones
are connected in circuit. Reference charac-
ter 32 indicates a fransformer with primary
winding 33 and Jsecondary 34. Reference
character 20 represents an electron tube.
Wires 42 and 43 connect to a source of ener-
gy for filament 30, busy indicator 6, trans-
mitter 5 and relays 21 and 35. Wires 44
and 45 connect to a source of energy for
plate circuit of electron tube 20 between

filament 30 and plate electrode 31. -

In Fig. 1 I have shown the wiring ar-
ranged so that the system can be operated
by any source of direct current such as bat-
teries, motor generator, or house current.
If batteries are used they are connected di-

~_rect to terminals 42, 43, 44 and 45. If a
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~ derstood by a consideration of

motor generator is used it can be allowed to
run at all times leaving current relay 21 to
open and close the current from the genera-
tor or-the motor can be controlled direct
by relay 21 or an auxiliary Telay so that it
will only run when a phone receiver is re-
moved from its switch hook. If house cur-

rent is used it can be connected to terminals.

44 and 45 through a resistance or potenti-
ometer to terminals 42 and 43. While T have
illustrated only two loud speaker transmitter
and receiver stations it will be understood
that any number of these units may be dis-
tributed throughout various points in a busi-
ness organization and actuated from the cen-
tral station. :

The operation of the system will be un-
the following
sequence of events: :

When hand set 49 at loud speaker station
1is removed from switch hook 7 , 8 circuit is
completed from positive terminal 43 in con-
trol station 2, through wire 16, spring 11 at
station 1, spring 12, transmitter 5, wire 17.
primary 26 of transformer 25 in control 2,

+ relay 21 to negative terminal 492. This

50

causes current to flow through the transmit-
ter circuit and also operates relay 21 pulling
down armature 24, closing springs 22 and
23 which closes the following circuits; first
from negative terminal 42 to spring 22 of re-
lay 21, spring 23, wire 29, filament 80, wire

.50, to positive terminal 43, thus causing fila-
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- terminal 42, springs 23 and

ment 30 to be hedted ; second from negative
I 22 of relay 21,
wire 13 to busy signal 6 of station 1 and
busy signal 56 of station 51, and wire 16 tn
positive terminal 43 of control 2. This
causes busy signals in all stations to operate.

The circuit is now ready for use.  If

transmitter 5 of station 1 is spoken into a.
varying current is set up in primary 26 of .

transformer 25: This current is induced in

‘secondary 27 causing a varying potential to

‘be imposed on the grid 28 of the electron

tube 20 which in turn changes the impedance

‘natmg current lighting circuit. .

1,647,80€

of the plate circuit between the electrodes 30
and 31 causing a varying current to flow in
primary 33 of transformer 82 which is in-

duced in secondary 34. This current is-

transmitted to loud speaker 53 as follows:
from secondary 84 of transformer 32, to

‘wire 14, to loud speaker 53 of station 51, to

springs 58 and 59 of hook switch 57, to wire

15, then along wire 15 to springs 40 and 39
of relay 85, wire 48, back to secondary 34.
This causes all loud speakers to operate.

As soon as & person called is located he
goes to the nearest station and removes the
telephone set from the switch hook which
changes the circuit as follows: If telephone
hand set 63 at station 51 is removed from
the switch hook 57, springs 59, 60 and 61
make temporarily as main spring 60 goes
up, the circuit at this point is as follows:
from negative terminal 42, springs 23 and 22
of relay 21, to relay coil 35, wire 15, springs
59, 60 and 61, wire 16, to positive terminal
43. This causes relay 35 to operate pulling
down armature 86 momentarily, but springs
37 and 88 are brought in contact causing cur-
rent .to flow from negative terminal 42,
springs 22 and 23 of relay 21, to relay coil
385, springs 38 and 87 to positive terminal
43, thus supplying current to hold down re-
lay 85 as long as relay 21' is held down.

“This disconnects wire 15 from secondary 34
of transformer 82 when spring 40 is sepa- .

75

rated from spring 89 and connects wire 15 to -

secondary 27 of transformer 25 thus dis-

connecting all loud speakers. Varying cur- -

rent then flows from secondary 27 of frans-
former 25 through wire 47, springs 41 and
40 of relay 85, wire 15 to receiver 4 at sta-

tion 1 to springs 10 and 11, wire 16 also
_from wire 15 to receiver 54 at station 51 to

springs 60.and 61, to wire 16. From wire 16
the circuit is completed through resistance

46 to secondary winding 27. This causes a

varying current to operate the phone re-
ceivers and conversation is thus possible be-
tween telephone sets. If the hand sets are
not off the switch hook at the other stations
current is prevented from operating them
as springs 10 and 11 are broken.
~ -When conversation is completed both
arties hang the- telephone set up, this
reaks springs 10, 11 and 12 at the stations,
thus opening the circuit holding down relay
21,-which is then released. Springs 22 and
23 are thus broken, opening up the circuit
holding down relay 35 and releasing this re-

3o
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lay. No current is therefore flowing in any

circuit and the system is restored to normal
ready to receive another call.

In Fig. 2 of the drawings, the arrange-
ment of ‘the central station is shown for
operation of the switching and electron tube
amplifying system from the usual alter-
Consider-

ing the - control box 2, 19 is the terminal
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block, 21 is the power relay, 35 the relay to
disconnect the loud speakers and connect
the telephone set in circuit, 25 is a trans-
former with primary winding 26 and second-
ary 27, 32 is a transformer with primary
winding 33 and secondary 34, 20 is an elec-
tron tube to amplify the audio frequency
voi¢e currents, 70 is an electron tube ar-
ranged to rectify the A. C. electric light cur-
rent, 64 is a power transformer with primary
65 connecting to a source of A. C. current
and four secondaries 66, 67, 68 and 69. Sec-
ondary 66 supplies a current for the plate
circuit of amplifying tube 20, 67 supplies
the current for the filament of the rectify-
ing tube, 68 supplies the current for the fila-
ment of the amplifying tube, and 69 supplies
the current for operating the busy signals.
73 and 74 are condensers and 75 is a choke
coil for smoothing the ripples in the recti-
fied A. C. current, 42 and 43 are terminals
to connect to a source of direct current to
supply energy for the transmitter circuit.

In the wiring diagram of the control box
in Fig. 2 it will be observed that the entire
system will operate on alternating current
for all parts of the circuit except the trans-
mitter circuit which can be supplied with
current from dry cells or storage batteries
across terminals 42 and 48. The primary
winding of transformer 64 can be either left
in circuit at all times or be controlled by
relay 21.

The operation of the system is as follows:

When hand set 49 at loud speaker station
1 is removed from switch hook 7 current
flows from battery to positive terminal 43,
relay 21, wire 16, springs 11 and 12 of switch
hook 7, transmitter 5, wire 17, primary 26 of
transformer 25 to negative battery terminal
42. This energizes the coil of relay 21 pull-
ing down armature 24 closing the following
circuits :—

(1) From secondary 69 of transformer 64,
wire 13, busy signal 6 and 56, wire 16, springs
44 and 41 of relay 21 back to the other side
of secondary 69. This causes the busy signal
to operate at all loud speaker stations.

(2) From secondary 68 of transformer 64,
filament 30 of electron tube 20, springs 44
and 45 of relay 21, to the other side of
secondary 68. This causes the filament of
tube 20 to light.

(3) From secondary 67 of transformer 64,
filament 72 of electron tube 70, springs 47
and 46 of relay 21 back to the other side of
secondary 67. This causes filament 72 of
tube 70 to light.

(4) From secondary 66 of transformer 64,
grid and plate 71 of electron tube 70 past
condenser 73, through choke coil 75 past
condenser T4, springs 45 and 44, relay 21,
filament 30 of electron tube 20, plate 31 of
clectron tube 20, primary 33 of transformer
32, past condenser 74 and 75 to the other

-25.

side of secondary 66 of transformer 64. This
supplies a rectified current for the plate cir-
cuit of electron tube 20.

When hand set 49 was removed from the
switch hook 7 the springs 10, 11 and 12 were
brought in contact which causes current
from battery acrcss terminals 42—43 to flow
through transmitter circuit of primary 21 of
transformer: 25.

The circuit is now ready for use, when
transmitter 5 is spoken into a varying cur-
rent is cet up in primary 26 of transtormer
This in turn is induced into secondary
97. These impulses then travel to grid 28
of electron tube 20, filament 30, back to the
other side of secondary 27, causing a differ-
ence of potential to be imposed-on grid 28.
The vibrations are then amplified in tube 20
and transmitted to primary 33 of trans-
former 32 and are induced in secondary 34.
They then travel from secondary 34 to
springs 37 and 38 of relay 36, wire 15,
springs 59 and 58 of switch hook 57, loud
speaker receiver 53, wire 17, back to second-
ary 34. This operates loud speaker receiver
53 and all other loud speaker receivers that
might be connected on the circuit.

As soon as the person called is located he
goes to the neare t station and removes the
telephone set from the switeh hook which
changes the circuit as follows: If telephone
sét 63 at station 51 is removed from switch
hook 57, springs 59, 50 and 61 make tem-
porarily as main spring 60 goes up, the cir-
cuit at this point is a3 follows: from nega-
tive terminal 42, springs 22 and 23 of relay
21, to relay 85, wire 15, springs 59, 50 and
61, wire 16 to positive terminal 43. This
causes relay 35 to operate pulling down
armature 36 momentarily but springs 87 and
38 are brought in contact causing current to
flow from negative terminal 42 to springs

992 and 23 of relay 21, to relay 35, springs 38

and 37 to po-itive terminal 43, thus supply-
ing current to hold down relay 35 as long as
relay 21 is held down. This disconnects wire
15 from secondary 84 of transformer 32,
spring 40 is separated from 39 and connects
wire 15 to the secondary 27 of transformer
95 thus disconnecting “all loud speakers.
Varying current then flows from secondary
97 of transformer 25 through wire 47,
springs 41 and 40 of relay 35, wire 15 to re-
ceiver 4 at station 1 to springs 10 and 11,
wire 16, also from wire 15 to receiver 54 at
station 51 to springs 60 and 61 to wire 1€,
From wire 16 the circuit is completed
through resistance 46 to secondary winding
97. This causes the varying current to oper-

ate the phone receivers and conversation is °

possible” between telephone sets. If these
cets are not off the switch hook at.the other
stations current is prevented from operating
them as springs 10 and 11 are broken.
When conversation is completed both par-
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* said central station,

[4]¢]

65

by said switching

ties hang the telephone set up, this breaks
springs 10, 11.and 12 at the station, thus
opening the current holding down relay 21
which is then released. Springs 22 and 23
are thus broken opening up the current hold-
ing down relay 35, releasing this relay. All
other springs on relay 21 are also broken
thus opening all circuits. No current is
therefore flowing and the system is restored
to normal ready to receive another call.

I have illustrated the audio frequency am-
plification system as including but one elec-
tron tube merely as indicative that a multi-
ple number of electron tubes having their
mmput and output circuits coupled by voice
frequency transformers may be used for pur-
pose of increasing the amplitude of the re-
ceived energy at each of the stations to any
desired degree. It will be observed that the
sy=tem may be economically operated in that
the amplifying. appartus is located in the
central station and it is not necessary to
place individual amplifiers at each of the
loud speaker stations.

I have illustrated preferred embodiments
of the invention, but I desire that it be un-
derstood that modifications may- be made
and that no limitations upon the invention
are intended other than are imposed by the
scope of the appended claims.

What I claim and desire to secure by Let-

ters Patent of the United States is as fol-
lows: . :
1. A telephone Intercommunicating sys-
tem comprising in combination a central sta-
tion, a plurality of separate transmitter and
receiver stations connected by line wire with
said central station, a loud speaker, an auto-
matic switching device and a telephone trans-
mitter and receiver set located at each of said
plurality of transmitter and receiver stations
said receiver set heing normally supported
device for controlling
the operation thereof, means at said central
station whereby all of said loud speakers
may be simultaneously actuated from any
one of said plurality of stations, and means
at said central station-under control of an-
other of said stations by the removal of said
receiver set firom said switching device
whereby said loud speakers can be rendered
moperative and communication established
between the telephone transmitter and re-
celver sets at two of said stations.

2. A telephone intercommunicating sys-
tem comprising in combination a central sta-

tion, a plurality of separate transmitter and ,

receiver stations connected by line wire with
a loud speaker and tele-
phone transmitter and receiver.set located at
each of said plurality of transmitter and re-
ceiver stations, and means located in said
central station and arranged to be actuated
-from any one of said stations for rendering
said loud speakers inoperative and establish.

1,647,806,

ing private communication between the tele-
phone transmitter and receiver sets of two of
said stations. :

8. A telephone intercommunicating sys-

tem comprising in combination a central sta- -

tion, a plurality of separate transmitter and
receivér stations connected by line wire with

sald central station, a loud speaker and

telephone transmitter and receiver set lo-
cated at each of said plurality of transmitter
and receiver stations, and switching means
located in said central station and arranged
to be actuated from any one of said plurality
of stations for rendering said loud speakers

75

inoperativé ‘and establishing connections be- -

tween said telephone transmitter and re-
ceiver sets at any two of said stations.
4.-A telephone intercommunicating sys-
tem comprising in combination a central sta-
tion, a plurality of separate transmitter and
receiver stations connected by line wire with
said central station, a loud speaker and tele-
phone transmitter and receiver set located
‘at each of said plurality of transmitter and
receiver stations, and switching means lo-
cated in each of said plurality of stations
and in said central station and arranged to

90

be actuated by movement of any one of said .

plurality of stations to actuated position for
operating said loud speakers simultaneously,
and means under control of any of the others

']

of said plurality of stations for disconnect- .
ing said loud speakers and establishing con- .

nection between the telephone transmitter
and receiver sets at any two of said plurality
of stations. 1. )

5. A telephone intercommunicating sys-
tem comprising in combination a central sta-

106

tion, a plurality of separate transmitter and

receiver. stations connected by line wire with
said central station, a loud speaker and tele-
phone transmitter and receiver set located
at each of said plurality of transmitter and
receiver stations, and switching and amplify-
ing means located at said central station and
arranged -to be controlled fromi any one of
said plurality of stations for interposing
said amplifying means in circuit with all of
said loud speakers, and means under control
of another of said plurality of stations for
disconnecting said loud speakers from said
amplifying means and completing connec-
tions between the telephone transmitter and
receiver sets at any two of said stations.
6. A telephone intercommunicating sys-
tem comprising in combination a central sta-
tion, a ﬁll)urality of separate transmitter and
“receiver stations connected by line wire with
said central station, a loud speaker and tele-
phone transmitter and receiver set located
at each of said plurality of transmitter and
receiver stations, switching means located in

each of said plurality of -stations' and in

said central station,

: electron tube amplifica-
tion means in said-

central station, means
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controlled from- aﬁy one of said plurality

" of stations for connecting the transmitter
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at said station with the input side of said
electron tube amplification means, and con-
necting the output side thereof with said
loud speakers for simultaneously controlling
said loud speakers from one of said trans-
mitters, and means under control of another
of said plurality of stations for disconnect-
ing all of said loud speakers from said
amplification means and establishing connec-
tion between the telephone transmitter and
receiver sets at any two of said stations.

7. A telephone intercommunicating sys-
tem comprising in combination a central sta-
tion, a plurality of separate transmitter and
receiver stations connected by line wire with
said central station, a loud speaker and.tele-

phone. transmitter and receiver set located.

at each of said plurality of transmitter and
receiver stations, an electron tube amplifica-
tion system located at said central station
and having input and output circuits, means
for controlling the impedance of said input
circuit of said amplification system’ from
any one of said plurality of stations, switch-
ing means at said central station: and con-
trolled by actuation of one of said plurality
of stations for rendering effective the im-
pedance variations of said output circuit
upon all of said loud speakers and means
under control of another of said plurality of
stations for disconnecting said loud speakers
from said amplification system and establish-
ing connection between said transmitter and
receiver sets at any two of said plurality of
stations,

8. A telephone intercommunicating system
comprising in combination a central station,
a plurality of separate transmitter and re-
ceiver stations connected by line wire with
said central station, a loud speaker and tele-
phone transmitter and receiver set located

at each of said plurality of transmitter and

receiver stations, an electron tube amplifica-
tion system located at said central station
and having input and output circuits, means
for controlling the impedance of said input
circuit of said amplification system from
any one of said plurality of stations, switch-
ing means at said central station and con-

‘trolled by actuation of one of said plurality

of stations for rendering effective the im-
pedance variation of said output circuit
upon all of said loud speakers, switching
means operated by actuation of a second of

"said plurality of stations for rendering said
loud speakers inoperative and completing a

talking circuit between the transmitter and
receiver sets at any two of said plurality of
stations, and means for indicaing the initia-
tion of a call from any one of said plurality
of stations to said central station at each of
said other plurality of stations.

9. A telephone intercommunicating system

comprising in combination a central station,
a plurality of separate transmitter and re-
ceiver stations connected by line wire with
said central station, a loud speaker and tele-
phone transmitter and receiver set located
at each of said plurality of transmitter and
receiver stations, means whereby all of said
loud ‘speakers may be simultareously ac-
tuated from any one of said plurality of sta-
tions, switching means under control of a
second of said stations for rendering said
loud speakers inoperative and establishing a
talking circuit between the telephone trans-
mitter and receiver sets at said first and sec-
ond mentioned stations, and means for indi-
cating at each of the others of said plurality
of stations the initiation of a call from any
one of said plurality of stations to said cen-
tral station. ‘

10. A telephone intercommunicating sys-
tem comprising in combination a central sta-
tion, a plurality of separate transmitter and
receiver stations connected by line wire with
said central station, a loud speaker and tele-
phone transmitter and receiver: set located
at each of said plurality of transmitter and
receiver stations, said central station includ-
ing an electton tube amplification system
and switching equipment for controlling the
interconnection of any two of said stations
to the exclusion of the others, a source of

alternating current, and means for supply-

ing power for said amplification system an
said switching equipment from said source
of alternating current. —

11. A telephone intercommunicating sys-
tem comprising in combination a central sta-
tion, a plurality of separate transmitter and
receiver stations connected by line wire with

" said central station, a loud speaker and tele-

phone_transmitter and receiver set located
at each of said plurality of transmitter and
receiver stations, said central station includ-
ing an electron tube amplification system
and switching equipment for controlling the
interconnection of any two of said stations
to the exclusion of the others, a source of
alternating current, means for rectifying
said current for energizing said amplifica-
tion system and said switching equipment,
and means for eliminating the hum of the
alternating current in the telephone system.

12. A telephone intercommunicating sys-
tem comprising in combination a central sta-
tion, a plurality of separate transmitter and
receiver stations connected by line wire with
caid central station, a loud speaker and tele-
phone transmitter and receiver set located
at each' of said plurality of transmitter and
receiver stations, said central station includ-
ing an electron tube amplification system
and switching equipment for controlling the
interconnection of any two of said stations
to the exclusion of the others, a source of
alternating current, means for rectifying
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said current for energizing said amplifica- eation system 'and a. circuit interposed be-
tion system and said switching equipment, tween said rectifier and said amplification
an electron tube rectifier for rectifying said system for eliminating the hum of said alter- 10
alternating current, connections between nating current in said telephone system.

5 said electron tube rectifier and said electron  In testimony whereof T affix my signature.
tube amplification system for supplying rec-
tified energy to said electron tube amplifi- - THELLWELL R. COGGESHALL.

N .



