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To altwhom it may concern:
~_Be it known that I, Irvine LaNeMuU, a

 UNITED STATES

PATENT OFFICE.

IRVING LANGMUIR,

OF SCHENECTADY, NEW YORE, ASSiGN@R To
COMPANY, A CORPORATION OF NEW YORE.

GENERAL BLECTRIC

TELEPHONE. -

1,380,981.

- citizen of the United States, residing at

Schenectady, in the county of Schenectady,

State.of New York, have invented certain .

-new and useful Improvements in Tele-

phones, of which the following is a speci-

fication.
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- distortion of sound produced by 7
have found that a diaphragm of sufficiently

Loud speaking telephbﬁe' receivers have
been suggested having a diaphragm of rela-

tively large surface area to increase the vol-

ume of the solnd without introducing the

large ‘surface if constituted of a continuous
sheet and acted upon ‘as proposed by a sin-
gle reproducer element will vibrate in sec-
tions out of synchronism with each other,
thereby lowering the efficiency of the sound
reproduction. o ; . -

In accordance with my invention, I have
provided a novel diaphragm of large area,
preferably of ‘a_diameter of at least about
two feet which is about the length of sound
waves of the most predominant frequency

in speech. It is desirable, however, to have

the size of the reproducer greater than two
feet diameter. “The large area diaphragm

which is useful either as a receiver or trans--

mitter, consists either of a number of ag-
gregated small diapbragms each with its
mdividual actuating element, that is repro-

. ducer or transmitter element, or of a single
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“vantages of such a diap

large size diaphragm acted upon by a num-

ber of reproducer or transmitter elements.
Such a diaphragm vibrates as a unit. -When
used as a reproducer the sound produced
thereby is free from distortion. The ad-
£ as g, transmit-
ter will be poirted out hereinafier. .
In the accompanying drawings, Figure 1
is a diagrammatic sectional view of  an
electrostatic telephone unit; Fig. 2 is'a plan
view . of an arrangement of electrostatic

units aggregated to form a reproducer of .

large surface; Fig. 8 is a diagram of elec-
trical connections for a composite electro-
static receiver; Fig. 4 is 'z diagram of elec-
trical .connections for a composite electro-
magnetic ‘receiver; Fig.. 5 is a  sectional
view of one form of a composite electro-
magnetic telephone and Fig. 6 is & plan
view of part of a composite- electromag-
nefic telephone. . . e : 7

‘Bach electrostatic receiver, ss shown in

- trostatic diaphragm need not

a horn. I

Specification of Letters Patent. Patented June ¥, 1921,
Application filed April 21, 1917. Serial Wo. 163,730,

Fig. 1, consists alternately of sheets of bon.

ductive and sheets of dielectric material for

example, of tin foil sheets 1 alternating -

with paper sheets 2. Alternate conductive
sheets are electrically connected by condue-
tor 38 and the remaining conductive sheets
by a conductor 4. The surface of the eleo-
be a plane but

may be curved if desired. S _
These electrostatic diaphragms may be of
large area, at least of the same order of
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magnitude as the scund waves, or as shown
in Fig. 2 a number of units are placed side

by side and electrically connected to form a

resultant large diaphragm. For the sake of

clearness only a few electrical connections
are shown in Fig. 2, the electrical parallel
connection being diag
cated in Fig. 3. As indicated in this

- figure a conductor 5 is eonmnected respec-

tively to one set of condenser telephone.
sheets and a conductor 6 to the condenser
sheets of opposite polarity. A telephone
current may be delivered to these conductors
by a suitable telephone preferably connect-
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ically indi- -
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ed in circuit- with an amplifier. Tor ex- -

ample, T have shown & microphone trans-
mitter 7, and a battery 8, connected to the

primary winding of a transformer 9. The -

secondary circuit of this transformer is con-

nected by conductors 10, 11. respectively to.

the grid 12 and the filament cathode 13 of

€5

a_thermionic relay such for example, as the

pliotron described in the Proc. of the Insti-
tute of Radio Engineers for September
1915. Inclosed within the evacuated en-

-velop 14 of the relay is also = plate or anode - -
-15, the terminals of the eathode 13, and the

anode 15 are connected respectively by the

- conductors 16, 17 to the primary of g frans-

former 18. Included in cirewit with the

‘cathode and anode is a battery 32, the nega-

tive terminal being connected to the cathode.

~The secondary of the transformer 18 is con-

nected to the conductors 5, 6 in series with
a battery 19, which maintains o definite po-

.tential onthe condensers. =

In Fig. 4 T have shown a single Iarge area.
magnetic - telephone dizphragm 20 acted- -
185

upon by a plurality of magnefic repreducer
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elements 21, each of which is wound wupon -
a magnetic core 22 and is electrically com-

nected. to the conduectors 28, 24. " The con-
ductors 23,24 are connected ¢ - suifable

transmitter - system, g fransmifter system

110
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similar to that shown in Fig. 3 being shown
as symbolic.

Instead of a single large size diaphragm a
number of small magnetic diaphragms, each
associated with an individual winding, may
be placed side by side to form a transmitter
or receiver having a diameter at least as
great as the length of the sound waves of
the predominant frequency of speech or
other sound to be transmitted electrically.

. As shown in Fig. 5, the magnetic cores 25
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- orchestra.
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are mechanically supported by a base 26 con-
sisting of wood or other suitable insulating
material. As shown, the ends of the cores
25 which may be reduced in section, are in-
serted into holes made in the base 26, and
provided with windings 27. Adjacent the
ends of the magnet cores are fixed magnetic
diaphragms 28, held in position by a cover

29 fastened by screws 30. The windings

27 may be connected in parallel as shown in
Fig. 4, to the conductors 23, 24 at the bind-
ing screws 31. The individual diaphragms
28 vibrating in unison produce substantially
the effect of a diaphragm of the combined
area of the combined diaphragms.

When used as a reproducer or receiver the
sound volume is thus greatly augmented.
When a telephone embodying my invention
is used as transmitters sound may be gath-
ered from a given direction with a minimum
of disturbing sounds being included coming
from other directions, and when it is used as

a. reproducer a “beam” of sound is produced.

and oriented at will. It is also possible to
more perfectly gather sounds coming from
a large number of units as for example, an
When used as a transmitter the
conductors 5, 6 of I'ig. 3 and the conductors
23, 24 of Fig. 4 are disconnected from the
relay transformers and connected to the
usual telephone transmission system.

What I claim as new and desire to secure

- by Letters Patent of the United States, is:

45

1. A telephone comprising a -diaphragm
vibrating: in unison over substantially the
entire surface thereof and having a diam-
eter at least as great as the length of the
predominant sound waves to be transmitted,

a plurality. of telephone elements arranged

to act on individual sections of said dia-
phragm and means for energizing said- ele-
ments in unison with a telephonic current.

2. A telephone comprising a plurality of

1,380,981

diaphragms each having such area as.to
vibrate substantially as a unit, said dia-
phragms being combined to constitute a sur-
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face having a diameter of the order of mag-

nitude of at least about two feet, and means
vibrating said members in unison in re-
sponse-to a telephonic current.

3. A telephone comprising a diaphragm
having a diameter at least as great as the
length of a predominant wave of sound to
be transmitted, a plurality of telephone ac-
tuating elements In operative relation to
said diaphragm, each of said elements acting
upon a diaphragm section proportioned to
vibrate as a unit, and electrical conductors
connecting said elements in parallel.

4. A telephone having a plurality of dia-
phragm sections associated together to con-
stitute a composite diaphragm having a di-
ametér at least as great as the length of a
predominant wave of sound to be repro-
duced, a plurality of electrostatic telephone
reproducer elements, each of which is in
operative . relation with one of said dia-
phragm sections and means for operating
said reproducer elements to vibrate said
composite diaphragm as a unit.

5. A telephonic device comprising the com-
bination of a plurality of diaphragms adapt-
ed to individually vibrate as units, said dia-
phragms being combined to constitute a vi-

‘brating surface having a diameter of at least

about two feet and a plurality of telephone
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elements connected electrically in parallel '

and arranged to codperate individually with
said diaphragms. : :

6. A telephonic device comprising the com-
bination of a plurality of electrostatic tele-
phones containing vibrating dielectric dia-
phragms and adapted to individually vi-
brate as units, said telephones being com-

- bined to constitute a composite diaphragm

having a diameter of at least about two feet,
an electrical circuit connecting the electrodes
of said telephones electrically in parallel
and an electrical amplifier operatively con-
nected to said circuit. ‘
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In witness whereof, I have hereunto set -

my hand this 21st day of April, 1917,
: . IRVING LANGMUIR.

Witnesses :
Max Wriserop,
Warrer A. Romer.
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