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. This invention relates to an electrostatic 
acoustic device for transmitting and receiv 
ing purposes, as in radio broadcasting and 
receiving, etc. . . 

5. It is known that true sound reproduction, 
free from disturbing resonant notes and dis 
tortions, is best obtained by means of appa 
ratus working on an electrostatic or con 
denser principle. An electrostatic transmit 

10 ter or reproducer usually consists of a rigid 
plate and a flexible plate, the latter serving 
as a diaphragm. The diaphragm and the 
plate are placed as closely together as pos 
sible, as the efficiency is in direct ratio to 

15 the square of the distance or spacing main 
tained between the same. . 
While an electrostatic or condenser type of 

acoustic device is fairly satisfactory, there 
are objections, as a considerable spacing must 

20 be maintained, usually a sixty-fourth of an 
inch or more, i. e., flexing or bending of the 
diaphragm when struck by sound waves or 
when electrically actuated, will otherwise 
permit the plates to contact. Also due to the 

25 flexing of the diaphragm, devices of this 
character are fairly limited in size. For in 
stance, the average condenser or electrostatic 
microphone as used is seldom over three 
inches in diameter and as such is not ideal 

30 for low frequency sound-wave transmission 
or reproduction, nor are devices of this chart 
acter altogether suitable as receivers or loud p 
speakers, as the area presented is too small 
for proper air coupling. 

generally improve and simplify the construc 
tion and operation of acoustic devices of the 
character described; to provide a flexible 
diaphragm which may be made, practically 
speaking, as large as desired; to provide a 
flexible diaphragm which may be exceedingly 
thin; to provide a structure which permits 
close spacing between the diaphragm and the 
plate; to provide a structure which permits 
division of a large area diaphragm into a 
number of cooperating diaphragms of com 
paratively small area; and further, to pro 
vide a structure which permits rigid clamp 

50 ing of the diaphragm to maintain uniform 

45 

3, but they are considerably larger in diame 

The object of the present invention is to 

spacing and to prevent mechanical vibra 
tions, etc. . 
The invention is shown, by way of illus 

tration, in the accompanying drawings, in 
which: - 

Figure 1 is a plan.view of a portion of the 
acoustic device, said view being broken away 
to show the rigid and the flexible plates, the 

55 

insulating medium and the clamping plate, 
Figure 2 is an enlarged transverse cross: 60 

section of a portion of the acoustic device, Figure 3 is a partial section showing a 
smodified form of the structure. 

Referring to the drawings in detail, A in 
dicates a rigid plate which is provided with 65 
a plurality of holes or perforations, such as 
indicated at 2. B indicates a plate con 
structed of a dielectric material. This plate 
is also provided with holes or perforations 

O 

ter than the holes 2. Cindicates the dia- - - 
phragm plate which is thin and flexible. It 
-is disposed on top of the dielectric plate B 
and is rigidly clamped or secured thereto by 
means of a clamping plate D. This plate 
is also provided with holes or perforations 
such as indicated at 4, the perforations being 
of a size substantially the same as the holes 
3 formed in the dielectric plate. 
The plate A may be constructed of any 

metal desired. For instance, steel, brass, cop 
er, aluminum, etc., and it should be fairly 

thick or heavy so as to. prevent vibration 
thereof when the acoustic device is in opera 
tion. . . . . . 

The plate C is also constructed of metal, 
such as steel, brass, aluminum, etc., but it 
should be as thin as possible as it must be 
able to flex or bend when struck by sound 
waves, as when used as a transmitter or when 
electrostatically attracted by the plate A, 
when it is used as a reproducer or a loud 
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speaker. Thin shim metal or leaf metal, such 
as gold leaf, aluminum leaf, etc. may be em 
ployed. The flexible plate C is unperforated 
and as such covers the perforations 2 and 3 
formed in the respective plates A and B, and 
as the perforations 3 are comparatively large 

95 

: a diaphragm is formed over each set of 
aligned perforations, such as shown at 2 and 3. 100 
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The spacing maintained between the flex 
ible plate C and the rigid plate A should be 
as Small as possible. In actual practice a 
sheet of thin mica, celluloid, or the like, may 
be employed, the thickness being in most in. 
stances a few thousandths of an inch. For 
instance, 3/1000, or less; the thickness de 
pending more or less upon the size of the 
holes 3 formed therein. That is, the greater 
the hole the greater the flexing of the dia 
phragm portion. The plates A and C must 
be kept out of contact with each other, and 
the spacing between them must accordingly 
be sufficient to prevent contact when the de 
vice is in operation. The spacing will, ac 
cordingly, be in proportion to the diameter 
of the holes 3, and in few instances will ex 
ceed 3/1000 of an inch. 
The plate D merely serves as a clamping 

plate to secure the diaphragm C and the 
dielectric plate B in rigid contact with the 
plate A Bolts such as indicated at 5 may 
be employed, these bolts extending through 
the plates A, B, C and D, and insulating 
sleeves and washers may be employed as in 
dicated at 6 to prevent short-circuiting of the 
plates. . The plate D may be constructed of 
any material desired, the material employed being of no importance as long as the plates 
A and C are insulated with relation to each 
other. The bolts may be placed at staggered 
intervals as shown in Figure 1, and any suit 
able number may be employed. The holes 
4, formed in the clamping plate are prefer 
ably of the same diameter as the holes 3 in 
the dielectric plate B. This to insure a rigid 
Support for the diaphragm and also to pro 
vide as large a coupling area as possible be 
tween the movable 
and the air. 
The device so constructed is ready for use 

and may be connected with any transmitting 
or receiving radio set or in any electric cir 
cuit where sound is to be transmitted or re 
ceived. When used as a loud speaker in a 
radio receiving set, it is preferable to em 
ploy power amplification in the audio fre 
quency side of the circuit; the two terminals 
leading from the audio frequency amplify 
ing power circuit being connected, one with 
the plate A and one with the diaphragm C. 
A modulated or varying current potential 
is in this manner applied to the two plates, 
and electrostatic attraction, varying accord 
ing to the degree of applied potential, will 
cause movement of the flexible belt or dia 

portions of the diaphragm 

phragm with relation to the rigid plate, and 
as the diaphragm makes a direct coupling 
with the surrounding atmosphere, sound or 
acoustic vibrations will result. The manner 
of connecting an electrostatic device of this 
character in a transmitting circuit is well 
known, and a detailed description thereof 
should be unnecessary. 
An electrostatic speaker constructed as 
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here illustrated is highly efficient, as an ex 
ceedingly small spacing may be maintained 
between the rigid and the flexible plates. A 
thin diaphragm or plate may be employed, 
which may be constructed of leaf metal, shim 
metal, or the like, and faithful tone repro 
duction is accordingly the result, as such 
diaphragms have comparatively little weight 
or inertia of their own, and furthermore 
are sensitive both to high and low sound 
wave frequencies. The device may be con 
structed so large as to present an air coupling 
equal to several square feet. In fact, limits, 
as far as area is concerned, is unrestricted. 
Mechanical rattles, buzzing, and other tone 
distortions are avoided, as the structure is 
exceedingly rigid and substantial and free 
of vibrating periods of its own. If a flexible unperforated diaphragm is 
employed, such as shown in my Patent No. c; 
1,644,387, issued October 4, 1927 and entitled 
“Acoustic device', a clamping plate such as 
indicated at F in Figure 3 may be eggy 
to advantage. In this modification G indi 
cates the rigid perforated plate, H the flex 
ible diaphragm, and J the flexible conductor. 
The perforated plate G is in this instance 
preferably punched in such a manner that 
raised surfaces 17 are formed around each 
hole or perforation. The diaphragm H rests 
on the raised surfaces and is slightly elevated 
or raised with relation to the sloping sur 
faces indicated at 18. 
formed in the clamping plate as indicated at 
19, are larger in diameter than the perfora 
tions in the plate G. The solid portions of 

The perforations 
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the clamping plate, indicated at 20, will thus 
only engage the high spots 17 of the plate 
G and the diaphragm and the flexible con 
ductor will be rigidly clamped to these points 
with relation to the rigid plate, while the re 
maining portions of the diaphragm and the 
flexible conductor will be free to vibrate. 
This clamping of portions of the diaphragm 
and the flexible conductor is important when 
certain diaphragm materials are employed, 
for instance, paper, mica, celluloid and simi 
lar materials present a hard surface to the 
rigid plate G and as such have a tendency - 
to buzz or rattle, but where materials of this character are rigidly clamped where the high 
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spots are encountered, rattling or buzzing is 
substantially eliminated. 
... While certain features of the present in 
vention have been more or less specifically ill 
lustrated and described, I wish it understood 
that various changes may be resorted to with 
in the scope of the appended claims; simi 
larly, that the materials and finishes of the 
several parts, employed may be such as the 
manufacturer may decide or varying condi 
tions or uses may demand. 
Having thus described my invention, what 

I claim and desire to secure by Letters Pat 
ent is: - 

20 
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1. An acoustic device comprising a perfo 
rated plate, a dielectric perforated plate dis 
posed in contact therewith, the perforations 
in the dielectric plate being larger than the 
perforations in the first-named plate and con 
centric there with, and a flexible: conductor 
covering the dielectric plate and forming a 
diaphragm. 

2. An acoustic device comprising a perfo 
rated plate, a dielectric perforated plate dis 
posed in contact therewith, the perforations 
in the dielectric plate being larger than the 
perforations in the first-named plate and con 
centric therewith, a flexible conductor cov 
ering the dielectric plate and forming a dia 
phragm, and a clamping plate engaging the 
diaphragm and maintaining it in contact with 
the dielectric plate. - . . 

3. An acoustic device comprising a per 
forated plate, a dielectric perforated plate 

- r perfora 

tions in the dielectric plate being larger than 
the perforations in the first-named plate and 
concentric therewith, a flexible conductor cov 
ering the dielectric plate and forming a dia 
phragm, and a clamping plate engaging the . 
diaphragm and maintaining it in contact 
with the dielectric plate, said clamping plate 
having perforations formed therein substan 
tially of the same size as the perforations in 
the dielectric plate and aligning therewith. 

4. An acoustic device comprising a dielec tric perforated plate, a perforated conductor 
35 

45 
larger than the perforations in the rigid plate . 

50 

plate disposed on one side, a flexible conduc 
tor plate disposed on the opposite side and 
forming a diaphragm, and means clamping 
all of the plates together and maintaining the 
plates in rigid contact with relation to each 
other. - - 

5. An acoustic device comprising a rigid 
perforated conductor plate, a flexible conduc torplate forming a diaphragm, a dielectric 
plate interposed between the rigid plate and 
the diaphragm plate, said dielectric plate 
being perforated and the perforations being 

and being concentric therewith so as to leave 
an exposed surface around each perforation 
in the rigid plate. 

... 6. An acoustic device comprising a rigid 
perforated conductor plate, a flexible conduc 
tor plate forming a diaphragm, a dielectric . 
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plate interposed between the rigid plate and 
the diaphragmplate, said dielectric plate be 
ing perforated and the perforations being 
larger than the perforations in the rigid plate 
and being concentric therewith so as to leave 
an exposed surface around each perforation. 

3 

diaphragm, and a clamping plate engaging 
the flexible conductor, said clamping plate 
having perforations formed therein which are 
larger in diameter than the 
the rigid plate. 

8. An acoustic device comprising a rigid 
plate, means for providing a plurality of 
high points on the plate, said plate having 
perforations formed therein intermediate the 

perforations in 

high points, a flexible diaphragm placed in 
contact with the high points of the rigid plate, 
a flexible conductor covering the diaphragm, 
and a clamping plate engaging the flexible 
conductor and exerting a downward pressure 
on the conductor and the diaphragm so as to 
maintain them in rigid contact with the high 
points of the rigid plate. 

9. An acoustic device comprising a rigid perforated plate, a flexible diaphragm cover 
ing the plate, a flexible conductor covering 
the E. and a clamping plater engag 
ing the flexible conductor and exerting pres 
sure on the conductor and the diaphragm so 
as to maintain them in rigid contact with the 
rigid plate. . - 

10. An acoustic device comprising a rigid 

70 

s 

85. 

90 

perforated plate, a flexible diaphragm cover 
ing the plate, a flexible conductor covering the 
diaphragm, and a foraminated clamping 
plate engaging the flexible conductor and ex- g5 
erting pressure on the conductor and the dia 
phragm so as to maintain them in rigid con 
tact with the rigid plate. 

COLINKYLE. 
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in the rigid plate, said dielectric plate main 
taining a fixed spacing between portions of 
the diaphragm plate and the rigid plate, and 
means clamping the plates together. 

7. An acoustic device comprising a rigid 
perforated plate, a flexible diaphragm cover 
ing the plate, a flexible conductor covering the 
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