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ADolph A. Thoras, or New York, N. Y. 
ELECTROSTATIC LOUD SPEAKER 

Application filed February 16, 1829. Serial No. 340,870. 
This invention is for a new loudspeaker of 

the condenser type characterized by novel features of construction, which produce an instrument of high efficiency and improve 
operation. A preferred form of my invent 
tion comprises a pair of vibratory sheets held 
under tension in close electrostatic relation to 
a fixed plate on opposite sides thereof. An 
elastic dielectric made as thin as possible member 15 may be constructed as a sound 6. 

he separates the two vibratory sheets from the 
fixed plate. The tensioned sheets are sup 
ported at two ends only, and they constitute a pair of free-edged loudspeaking dia 
phragms adapted to vibrate with substan tially equal amplitude over their entire acous 
tic area. Another feature of my invention comprises means for readily adjusting the 
normal tension of the diaphragms to control the quality of reproduction. The condenser 
parts are housed in a suitable casing open for 
the passage of sound from both diaphragms. 
The back of the casing may be closed by a 

sounding board which is set in vibration by 
the rear diaphragm to amplify the tones. In 
a simplified embodiment of my invention, I 
may use only one diaphragm. The various novel features and practical 
advantages of my invention will be under stood from a description of the accompany 
ing drawings, in which Fig. 1 shows one form of my new electro static loudspeaker, this view being partly 
broken away and sectioned on line 1-1 of 
Fig. 2 for clearness; Fig. 2 is a vertical section on line 2-2 of 
Fig.1; and . . . . - . Fig. 3 represents a fragmentary section on 
line 3-3 of Fig. 1. A suitable base. 10 supports an upright 
frame indicated as a whole by 
this instance is in the form of a shallow cas ing comprising a top 12, sides 13, a bottom 
14, a back wall 15, and a front 16. Screws 
17 or other suitable fastening means Secure the frame or casing Frigidly to the support 
ing base 10. The casing Fis preferably of in 
sulating material, such as wood, hard rubber, 
bakelite, and others of a similar nature, but 
it may also be made of metal. The top 12, 
sides 13 and bottona 14 may be east or molded 

d 19 may cover the ope, 

able output circuit. A binding 

F, which in 

as a single piece, if desired. The front 16 
has an opening 18 large enough for the free 
passage of Sound. A sheet of gauze or screen 18 to protect the 
parts in the casing, as well as to improve the ss. 
appearance of the instrument. The back 
wall 15 is secured to the body of the frame or casing Fin any practical way, as by screws, 
bolts and the like. In some instances, the 
ing board to amplify the volume of repro 
duction, as will presently be understood. A rigid metal plate 20 is fixed in casing F 
by means of screws 21, or otherwise. It is convenient to insert the screws through the 65 sides 13 of the frame into the edges of plate 
20, which constitutes a fixed condenser plate 
adapted to be connected to one side of a suit - post 22 at 

tached to the side of frame F has a screw 23 to: engaging the plate 20, whereby the latter is 
readily connected to a circuit lead. The con 
denser plate 20 can be made of any suitable metal having good electric conductivity, 
such as aluminum and its alloys, brass, tin, 75 . . 
iron, and various other metals and alloys 
with which the electrician is familiar. The 
opposite faces of plate 20 are covered with 
elastic dielectric material 24, which may be 
a thin layer of rubber cement, a. stretched 89: 
sheet of india rubber, loosely woven fabric 
like netting, cheese-cloth and the like, or any 
other material acting as an electric insulator 
and sufficiently elastic to yield under pres: 
sure. A single sheet of dielectric material $5 
may be wound taut over the metal plate 20 
to cover both faces and the opposite ends 25, 
The outer end of the sheet is then cemented 
or otherwise fixed in place to hold the sheet 
in permanently stretched condition. 9 An insulating block 26 is mounted in the lower portion of casing F, being Secured by 
serews (not shown) or in any other practical 
way. In some instances the block 26 may be 
cast or molded integral with the body of the 95. 
casing. The block.26 is provided with two 
parallel longitudinal slots 27 and 28 for re 
ceiving the lower ends of a pair of flexible 
metal sheets or thin plates 29 and 80 air ranged on opposite sides of the fixed plate 99 
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20 and held in pressure contact with the di 
electric 24. These sheets are mounted for 
vibratory movement and function as loud speaking diaphragms. Cross-pins 31 pass 
ing through the block 26 hold the lower ends 
of the metal sheets 29 and 30 anchored in 
place. One of the pins 31 may project 
through the casing to receive a binding post 
32 for connecting the sheets 29 and 30 in cir 
cuit. If these diaphragm sheets are intended 
to be connected to opposite sides of a circuit, 
they are insulated from each other and a binding post is provided for each. In the 
upper portion of casing F are mounted two 
cross-bars 33 and 34, which are supported 
on fixed pins 35 and a rotary shaft 36 for lat 
eral movement. The shaft 36 has oppositely 
screwthreaded sections 37 and 38 passing through correspondingly screwthreaded 
bushings 39 and 40 in cross-bars 33 and 34. 
The ends of screw shaft 36 are journalled in 
the front and rear walls of casing F. A 
wheel 41 fixed on the center of shaft 36 pro 
jects out of the casing through a slot 42 for 
manual operation. The cross-bars 33 and 34 
have slots 43 and 44 in which the upper ends 
of the vibratory metal sheets 29 and 30 are 
inserted and secured by cross-pins 45 or 
otherwise. The front sheet 29 is kept in ten 
sioned condition by means of a pair of trans 
verse rods 46 mounted in the side walls of 
casing F, and similar rods 47 engage the 
rear sheet 30 to hold it constantly under ten SO ." 

It is clear from Fig. 2 that the tensioning 
rods 46 and 47 maintain the elastic metal 
sheets 29 and 30 in firm pressure contact with 
the dielectric sheet 24, which is therefore al ways under slight compression. The prac 
tical advantage of this arrangement is that 
the sheets 29 and 30 are held as closely as pos 
sible to the fixed condenser plate 20 without 
actually touching it. The sheets 29 and 30 
constitute free-edged loudspeaking dia 
phragms which vibrate when subjected to po 
tential variations with respect to the fixed 
plate 20. It will not be necessary to show 
or describe an operative circuit for the con 
denser plates, because such circuits are well 
understood by those skilled in the art and 
they form no part of this invention. It is 
enough to say that the fixed condenser plate 
20 is connected to one side of an output cir 
cuit of proper voltage while the two vibratory 
sheets 29 and 30 are connected to the other 
side of the circuit. If a constant polarizing 
potential is used in addition to the signal volt 
age, the vibratory electrodes may be con 
nected to opposite sides of the signal circuit, 
and the fixed electrode 20 is connected to one 
side of the polarizing circuit. This will be 
clear to those familiar with radio circuits. 
The dielectric material 24 has sufficient elas 
ticity to permit free and full vibration of dia 
phragms 29 and 30. The fact that these dia 
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phragms are always in pressure contact with 
the dielectric increases the sensitiveness of 
the instrument. The vibratory diaphragm 
sheets 29 and 30 may consist of any suitable 
metal or alloy, such as aluminum, duralumin, 
brass, steel, and others along the same line. 
If desired, the outer surface of each dia 
phragm may be covered with a thin sheet of 
paper, cloth or leather to soften the sound. 
The dielectric 24 may be attached to the in 
ner faces of the diahpragm sheets instead of 
being mounted on the fixed plate 20, but I 
prefer the latter arrangement as being sim ler. 
p The quality and volume of reproduction 
may be controlled to a certain extent by vary 
ing the normal tension of the elastic dia 
phragm sheets 29 and 30. This is done by 
simply turning the hand wheel 41 in the 
proper direction. Looking at Fig. 2, it is evi 
dent that when the wheel 41 is turned to sepa 
rate the cross-bars 33 and 34, the tension on 
the diaphragms is increased, while a reverse 
rotation of the wheel correspondingly lessens 
the tension. During this transverse move 
ment of the cross-bars 33 and 34, the fixed 
pins 35 and the rotary screw-shaft 36 act 
as guides. Instead of adjusting the tension 
of both diaphragms simultaneously, a sepa 
rate wheel 41 and screw-shaft 36 may be pro 
vided for each diaphragm. In a simpler form 
of my invention the tension-adjusting ar 
rangement may be dispensed with and the 
cross-bars 33 and 34 mounted in fixed posi tion. 
As previously mentioned, the back wall 

15 of casing F may be in the form of an elas 
tic sounding board for amplifying the re 
production. The vibrations of the rear dia 
phragm 30 will create sound waves imping 
ing against the sounding board and setting it 
in vibration. The space back of diaphragm 
30 may be open to the outer air through an 
opening in back wall 15 or through sound 
passages at the sides of plate 20 leading to 
the front opening 18. In this way the acous 
tic output of both diaphragms comes through 
the open front of the casing. It is possible 
to use only one diaphragm, leaving out the 
rear diaphragm 30, but that would mean re 
duced volume of reproduction. Although 
the frame Fis so mounted that the diaphragm 
sheets are supported along horizontal lines 
and free along their vertical edges, it is ob 
vious that the supporting frame F may be 
held at any other angle. - 
Attention is called to the fact that the rec 

tangular tensioned sheets 29 and 30 consti 
tute edge-free diaphragms adapted to vibrate 
with substantially equal amplitude over their 
entire acoustic area. Consequently, these diaphragms respond with practically uni 
form efficiency at all frequencies within prac 
tical limits. The vibratory areas of the dia 
phragms lie between the pairs of tensioning 
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ods 46 and 47, respectively. Although the 
tensioned diaphragm sheets 29 and 30 are 
very thin and therefore flexible, they vibrate 
like stiff plates without nodal regions and 
are thus capable of giving a faithful repro 
duction. if desired, one diaphragm may be 
of different material or dimensions and un 
der a different degree of tension from the 
other diaphragm, so as to respond most ef 
ficiently over a different band of frequencies. 

made thinner and held under greater tension 
than the rear diaphragm 30, the front dia 

mensions of the diaphragms are a matter 
that can only be determined by experiment 

ell within the skill of the trained artisan 
to give the best results in any particular 
design of instrument. - - 

specific construction, I want it understood 

the invention as defined in the following 
claims. It is hardly necessary to add that 
the drawings do not show the parts in their 
correct relative proportions, which have been 
purposely exaggerated for clearness, particu 
larly the thickness of the dielectric and the 
vibratory diaphragms. 
I claim as my invention: 

a fixed condenser plate, a pair of vibratory 
metal sheets constituting diaphragms ar 
ranged on opposite sides of said plate, elastic 
dielectric material separating said sheets 
from said plate, said sheets and plate being 
substantially flat over their operated areas, 
and means for supporting said sheets under 
tension and pressing them against said di 
electric material. - 

2. An electrostatic loudspeaker comprising 
a casing, a plurality of substantially flat con 
denser plates in said casing, at least one of 
said plates consisting of a rectangular vibra 
tory sheet supported at two opposite ends 
only and held under tension, and manually 
operable means projecting out of said casing 
for adjusting the normal tension of said sheet. 
a casing, a plurality of substantially flat con 
denser plates in said casing, at least one of 
said plates consisting of a rectangular vibra 
tory sheet supported at two opposite ends only 
and held under tension, and a rotary member 

a projecting out of said casing for adjusting 
the normal tension of said sheet, said member 
being manually operable in either direction 
to increase and decrease said tension. 

4. An electrostatic loudspeaker comprising 
0 a fixed condenser plate, a pair of vibratory 

6 
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IFor example, if the front diaphragm 29 is 

phragm will emphasize the higher tones, 
while the other diaphragm will emphasize. 
the lower tones. The particular size and di 

Although I have shown and described a 
that my invention is not limited to the de 
tails set forth. It is to be expected that 
changes and modifications will occur to 
others without departing from the scope of 

constituting a diaphragm, said plate and 
sheet being substantially rectangular, elastic 

1. An electrostatic loudspeaker comprising dielectric material between said plate and 

3. An electrostatic loudspeaker comprising 

3 
condenser sheets supported at opposite ends 
under tension-on either sièle of said fixed plate 
and insulated therefrom, said tensioned sheets.constituting loudspeaking diaphragms 
adapted to vibrate with substantially equal 
amplitude-over their whole.acoustic area, and 
means for adjusting the normal tension of 
both diaphragms. - 

5. An electrostatic loudspeaker comprising. 
a fixed condenser plate, a pair of vibratory 
metal sheets situated on opposite sides of said 
plate in electrostatic relation thereto, said 
plate and said sheets being substantially rec 

i5. 

tangular, Supporting means at opposite ends 
of each sheet to hold the same stretched, each of said sheets consisting of a diaphragm, and 
means for adjusting at least one of the Sup 

380 

porting means for each diaphragm to reg 
ulate the normal tension thereof. 

6. An electrostatic loudspeaker comprising 
a fixed condenser plate, a pair of vibratory 
condenser sheets supported at opposite ends 
under tension on either side of said fixed plate 
and insulated therefrom, said tensioned sheets constituting loudspeaking diaphragms 90 
adapted to vibrate with substantially equal 
amplitude over their whole acoustic area, and 
a casing in which said diaphragms are housed, 

.85 

the front of said casing being open and the 
back being closed by a sounding board. 

7. An electrostatic loudspeaker comprising 
a fixed condenser plate, a vibratory metal 
sheet arranged adjacent said fixed plate and 

sheet, supports at opposite ends of said sheet 
to hold the same under tension, and a pair 
of cross-rods engaging said sheet and so ar 
ranged as to press the same against the dielec 
tric material. 

8. An electrostatic loudspeaker comprising 
a fixed condenser plate, a vibratory metal 
sheet arranged adjacent said fixed plate and 
constituting a diaphragm, said plate and 
sheet being substantially rectangular, elastic 

5. 

10. 

dielectric material between said plate and 
sheet, supports at opposite ends of said sheet 
to hold the same under tension, a pair of cross 
rods engaging said sheet so that the same is 
pressed against the dielectric material, and 
means for adjusting the normal tension of 
said sheet. 

9. An electrostatic loudspeaker comprising 
a fixed condenser plate, a vibratory metal 
sheet arranged adjacent said fixed plate and 
constituting a diaphragm, said plate and 

5 

20 

sheet being substantially rectangular, elastic 
dielectric material between said plate and 
sheet, supports at opposite ends of said sheet 325 
to hold the same under tension, a pair of 
cross-rods engaging said sheet so that the 
same is pressed against the dielectric material, 
and rotary means for adjusting at least one 
of said supports laterally of said cross-bars lac 
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to regulate the normal tension of said sheet. 
10. An electrostatic loudspeaker compris 

ing a casing, at least two electrodes operative 
ly mounted in said casing, one of said elec 
trodes comprising a flat tensioned sheet con 
stituting a diaphragm, and means for adjust 
ing the normal tension of said diaphragm 
from outside said casing, said adjusting 
means including a slidable member. 

ADOLPHA. THOMAS. 

  


