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My invention hereinafter described is an 
electrostatic sound translator for transform 
ing 'electrical vibration into audible sound 
vibration and vice versa. 

5 _In my invention, I_ employ what may" be 
termed iiXed grid members" with a dielectric 
contacting with~ such members, the grid mem 
bers being arranged alternately on opposite 
sides of the dielectric, and the dielectric op 

10 posite _each grid member is provided with an 
electrically conductive coating or film; the 
substance of the coating Aor iilm being sepa 
rated'from the grid member by the body of 
the dielectric. , , ` 

_5 Another feature of myl invention is in hav 
ing the dielectric constituting a comparative 
ly large- diaphragm and the alternate grid 
members made in a somewhat V section, each 
successive member being inversely arranged, 

20 permitting the diaphragm member to contact 
only with the apices of the V-shaped grid 
members and therefore allowing the dielec 
tric diaphragm to vibrate between such 
apices. In the reproduction of sound, the 
dielectric with its opposite and alternate con 
ductive coatings or films vibrates in compara 
tively short sections, forming what may be 
considered elongated areas. 
A characteristic feature, therefore, of my 

phragm occupy as considered in a section, a 
zigzag location between V-shaped grid mem 
bers alternately disposed and inversely posi 
tioned on opposite sides of the dielectric, and 
opposed to each grid section the dielectric dia 
phragm has a conductive coating or film.l 
The grid members are all electrically con 
nected together to be simultaneously ener- 
gized with the same polarity, and the coat 
in'gs or films on one side of the dielectric are 
all electrically connected and those on the 
opposite side are electrically connected. 
Another feature of my invention is the 

electrical connection whereby the grid mem 
bers are given a constant negative bias in 
respect to the conductive coatings on the 
dielectric, which are positivelyv biased by the 
same source of D. C. potential. _ Another 
feature of my invention is energizing the grid 

yJ members and coatings additionally by elec 

invention is in having the dielectric dia-> 

y ment is being repelled from such latter ele 

1930. ` serial No. 457,063. 

tronic tubes arranged to operate on the push ` 
and pull principle. In the reproducing of 
sound, these tubes may be connected to a 
sound or voice controlled current. There- e 
fore, by the electrical connection, when the 
coatings on one side of the dielectric are y 
energized by the output of the correspond 
ing electronic tube, with a positive current, 
those on the opposite side are non-energized 
by their corresponding electronic tube which _ 
is inactive at that period, and as the lat 
ter tube becomes active it energizes its cor 
responding dielectric coatings with a posi 
tive current and the first-'mentioned tube 
becomes inactive; thus the tubes become `6_5 
active in periods of half-cycles and sup 
ply an uni-directional current of positive 
polarity to the dielectric coatings which they 
respectively control. This arrangement in 
eii'ect causes the coatings on one side ofthe 
dielectric to be positively energized during 
one-half cycle of a current wave, and on the 
opposite side to be positively energized on, 
the second half-cycle of the current wave,y 
this action being repeated. 
A characteristic feature of my invention 

is the permanent electrical bias between the 
fixed grid elements and their oppositecon 
ductive coatings on the dielectric to giveV a 
distortion to the shape of the dielectric so 
that it will not occupy exactly plane surfaces 
between the apices of the opposing grids. 
Then when the grid members and the con 
ductive coatings on opposite sides of the d1 
electric are energized by a íiuctuating voice 
or other sound controlled current, the sec‘ 
tions of the coating between the apices of - 
the grid are caused to vibrate between such l 
ap'icesand thereby reproduce sound. . The ` 
construction and the manner-î of electrifying 
the grid elements and the coatings cause an 
action whereby when the coatingv opposite 
one grid element is being attracted thereto, 
the coating over the next adjacent grid ele 
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ment by virtue of the dielectric discharging, 
and necessarily the movings of the coatings 
cause a movement of the dielectric dia 
phragm. Therefore, there is a full vibration 
of the sections of the dielectric diaphragm be- 100 
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tween the apices of each of the adjacent grid 
elements. The amountof the permanent elec 
trical bias charge on the grid elements and the 
coatings function with the charge developed 
on these elements throu h the voice current to 
give a resultant electri cation vibrating the 
diaphragm.` ` 
My invention is illustrated in connection 

with the accompanying drawings, in which, 
Fig. 1 is a perspective elevation of one 

form of my inventlon, partly broken away 
to illustrate details and with a suitable elec 
tric hookup; v 

Fig. 2 is a transverse section on the line 
2_2 of Fig. 1, in the direction' of the arrows; 

Fig. 3 is a transverse section on the line 
3_3 of Fig. 1, in the direction of the arrows; 

Fig. 4 is a perspe'tive elevation of another 
form of my invention, partly broken away 
to illustrate details; 

Fig. 5 is transverse section on the line 5-5 
of Fig. 4 in the direction of the arrows; 

Fig, 6 is a transverse section on the line 
6-6 of Fig. 4, in the direction of the arrows; 

Fig. 7 is an enlarged diagram illustrating 
the grid, the dielectric, and the coating ele 
ments; 

Fig. 8 is a diagram showing the apices of 
the grid elements projecting over the neutral i 
axis; Y 

Fig. 9 is a diagram somewhat similar to 
Fig. 8, illustrating the grid elements with 
their apices on opposite sides of the neutral 
axis and the dielectric diaphragm in contact 
with such apices; i 

Fig. 10 is a cross-sectional diagram illus 
trating the electrical forces operating on the 
Idiaphragm due to the permanent electrical 
ias' . 

Fi’g. 11 is a diagram indicating the direc 
tion of diaphragm attraction in periods of 
hallf-cycle‘s when excited by periodic poten 
tia s  ' . 

Fig. 12 is @diagram Similar to Fig. 11, 
' showing the electrical forces and direction 

of movement of the diaphragm when sub 
jected to Voice controlled periodic currents; 

Fig. 13 is a diagram indicating a series of 
grid members of varying sizes and of diíî'er 
ent spacing;  ' 

_ Fig. 14 is a diagram of the electrostatic 
sound translator with a different electrical 
hookup; ., 

Fig. 15 is a diagram illustrating thel device 
as an electrical current producer acted upon 
by sound. 

Fig. 16 is a perspective elevation of an 
other form of my invention; 

Fig, 17 is a transverse section on the line 
7--7 of Fig. 16, in the direction of the 
arrows; 

Fig. 18 is‘ a longitudinal section on the line 
8_8 of Fig. 16, in the direction of the ar 
rows; . 

Fig. ~19 is an enlarged perspective view of 
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my invention illustrated in Figs. 16, 17, and 
18, and shown cut in> two transversely and 
broken away at the edge'to show the method 
employed in making positive electrical con 
tact with the diaphragm conductive coatings 
by means of a contact plate along the margi 
nal portion of the diaphragm. 
In Figures 1, 2, and 3, I illustrate a grid 

designated generally by the numeral 11. 
This has end bars 12 and side bars 13. Be 
tween the end bars, there are ‘il-shaped con 
ductive grid elements 14. These elements 
have their apices pointing in opposite direc 
tions for alternate elements, each apex pro 
jecting beyond the neutral plane thru the 
elements; and there is a spaceor slot 15 be 
tween the marginal elements` and the side 
bars 13, and a spacer slot 16 between adja 
cent grid elements. A diaphragm 17, formed 
of a sheet of material such as cloth, rubber, 
paper, or the like, or other material which 
will form a dielectric, is threaded between 
the grid elements to contact with the apices 
of such elements and a clamp at the two sides 
between the side bars 13 and a` cover strip 18, 
there being screws 19 securing these elements 
together. 
The dielectric has conductive coatings or 

films 22 deposited on the: dielectric. These 
coatings are opposite each of the grid ele 
ments 14 and are on opposite sides of the di 
electric. There is always, therefore, the di 
electric sheet between each coating or film 
and its adjacent grid element, and the mar 
ginal edges of adjacent coatings are prefer~ 
ably slightly spaced apart as indicated at 23, 
considered in regard to the diaphragm so 
that no matter how severely this diaphragm 
vibrates. the coatings can never come in con 
tact with the conductive grid elements. 
These coatings may be of metal foil or other 
suitable conductive material. or may be of 
metal deposited electrolytically or by hot or 
cold blowing thereon. ` 
There are spring brushes 24 secured to the 

insulating strips 20, which are on opposite 
sides of the grid ends at the opposite ends 
of the construction. There are screws 21 or 
the like fastening these insulating strips to 
`the bars 12 of the conducting grid. Each 
of the spring brushes 24 has a contacting end 
25 to bear against its adjacent .coating over 
the apex of the adjacent grid element. The 
coatings as illustrated do not run completely 
to the end of the grid elements and dia 
phragm dielectric, but are spaced from such 
ends as indicated by the numerals 26 and 27. 
Therefore, there is no manner in which the 
coatings come in direct contact with the end 

_ portions 12 of the grid or the side portions 
13 thereof.' 
Referring next to the mechanical construc 

tion of Figs. 4, 5, and 6, embodying the fun 
damentals herein set forth, and Where in 
this case I utilize two grid plates 28 and 29, 
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each of which has the end sections 30 and 
side sections 31, each grid plate also having 

. V-shaped grid elements 32 spaced apart and 
adapted to be separated by spaces 33 extend 
ing longitudinally of the grid elements. In 
this construction, _the dielectric diaphragm 
34 in the form of a sheet is stretched between 
the two grid plates before these are brought 
together, and then when the plates are 
brought together, screws 35 or the like are 
secured through the marginal portions of the 
grid plates and thus clamp the dielectric 
sheet. This sheet thereby occupies a zigzag 
position in reference to the grid elements, be~ 
ing pressed to one side of the neutral axis by 
the apex of one grid on one plate and to the 
opposite side by the apex of the adjacent 
grid element on the opposite plate. ' 
The diaphragm sheet is given/conductive 

4coatings 36, running longitudinally thereof 
and on opposite sides. these coatings being 
_positioned over the adiacent grid elements. 
The coatings have a slight space apart con 
sidered transversely of the diaphragm, and 
being on opposite sides of the dielectric are 
maintained out of contact with the adjacent 
V-shaped grid element. The conductive 
.coatings are spaced from the ends of the 
grid plates by spaces indicated at 37 and 38. 
Conducting brushes 39 are secured to in 

sulating strips 40 on one end of one of the 
conducting plates; that is, to the end portion 

' 30 and on the insulating strip on the oppo 
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site end of the opposite plate. These brushes 
' have contacting ends 41 engaging the sur 
face of the metallic coating strips on opposite 
sides. There are also electrical terminal con 
nections 42 secured to the two grid plates for 
attachment of conducting wires. 
In the diagram of Fig. 8, I illustrate grid 

elements 43 approaching each .other so that 
the apices 44 overlap the neutral plane or 
neutral axis 45. l l 

In Fig. 9. the diaphragm is connected at 46, 
and it Will be seen that this diaphragm crosses 
the neutral plane or 'axis and touches the 
apices of the grids. Therefore, when the 
diaphragm is stretched, it occupies a zig 
zag position considered in reference. to the 
neutral plane 45, being supported, tensioned, 
and stabilized thereby over its surface. 
I Fig. 7 shows these various elements desig 
nating the grid elements 43, the apices' 44, 
the neutral plane or axis 45, the dielectric 
diaphragm 46, and the conducting coatings 
are also illustrated, being designated by the 
numeral 47. 
Referring to the electric hookup of Fig. 1, 

i this illustrates an input transformer 48 which 
is presumed to derive its source of energy 
from a sound such as a voice controlled 
current of suitable amplification. This has 
a primary 49 and a secondary winding 50. 
One end 51 ofthe secondary 50 is connected 
to the grid of thermionic tube 52. The other 

l 3 

end 53 of the secondary isconnected to the 
grid of the second thermionic tube 54. These 
tubes are, therefore, arranged to operate in 
a push and pull manner, there being illus 
trated a filament supply battery for energiz 
ing the filaments of both tubes, and this 
having a connection 56 tothe center point 
of the secondary 50. A source of D. C. po 
tential 57 is illustrated; this has a connec 
tion 58 to the filament supply and a lead 59 
connecting to the grid terminal 10, and thus 
being connected to the grids forms a neutral 
connection. The sources of constant D. C. 
potential supply 57 also provide a permanent 
negative bias to the grids. The positive side 
of such battery or source of constant D. C. 
potential has a lead 60 connecting through re 
sistances 61 to the leads 62 and 63, which 
are connected respectively to the brushes 24 
on opposite sides of the grid, these brushes 
contacting with the conductive coating strips, 
and thus such strips are given a permanent 

_ positive bias. I find it satisfactory to have 
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this bias of from 250 to 600 volts D. C. There ’ 
are choke coils 64 inserted in the leads from 
the neutral line 60 4to the plates of the tubes, 
and the> plates of the tubes are connected' 

' through condensers 65 to the leads 62 and 63, 
as shown. _ 

In Fig. 14, I show a modification of the 
electrical connections. In this case, there is 
a source of constant potential D. C; 66, which 
has leads 67 from its negative side to the 
grid elements. In this case, the push and 
pull type of -thermionic connection designated 
generally by the numeral 68 has a source of 
constant D. C. potential 69, and has two trans 
formers 70 and 71. The secondaries of these 
transformers have a connection 72 to the bat 
tery 66, which forms a neutral connection to 
the grid elements, and the ends 73 and 74 of 
they two transformers are connected respec 
tively by leads 7 5 and 76 to the conductive 
coating or on opposite sides of the di 
electric diaphragm. ' 

It will be seen by these electrical connec 
tions that there is at all times a biasing elec 
trical influence between the grid elements and 
the opposite conductive coatings on the di 
electric, and as the dielectric forms a non 
conductor between these elements, there 1s no 
direct passage of current; there is, however, 
a condenser action. 

In this construction it will be seen that 
there is a plurality of different fields, each 
field including a grid element and the com 
plementary conductive coating on the dielec 
tric. These fields may be designated as in 
units 80-81-82-83-84è85 (note Fig. 10). 
Therefore, considering one of the fields con 
stitutes a fixed grid element and its adjacent 
conductive coating as ‘having the coating 
positively charged and the grid element nega 
tivelyr charged. these elements will be at~ 
tracted together. An action of the fields 
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80-82--84 will be similar and that of 81 
83-85 will be similar when the grid elements 
are given a negative bias relative to the con 
ductive coatings which are biased positive, 
lthe direction of diaphragm attraction of suc 
cessive fields being-.indicated by the arrows. 
This, therefore, tends 'to cause the approach 
of the coatings on the dielectricÍ to the fixed 
grid elements and which tend to cause the 
dielectric to occupy a sinuous position as in 
dicated by the dotted line 77 in Fig. 10. -I-Iow 
ever, on account of the stretch of the dielec 
tric it cannot readily occupy this position, but 
occupies a Aposition indicated more by the full 
lines of thisfigure, there being an electrical 
tension or attraction between the coatings 
on the dielectric and the fixed grid element, 
as one is always negatively energized by the 
biasing source of power. Therefore, the dia 
phragm as considered between the apices of 
'any two adjoining grid members is held in a 
position of electro-mechanical counter-'bal 
ance by the action of the two separate fields 
which inversely attract adjoining areas of 
the diaphragm. , 
Presuming` the input transformer and 

hence the tubesjare influenced by an incom 
ing signal such as a controlled current, and 
as one tube gives a simplified audio fre 
quency current during one-half of the cycle 
and the other tube' during the other half of 
the cycle, it will be seen that the conductive 
coatings on opposite sides of the dielectric 
are alternately highly energized positively 
in periods of half cycles by this audio fre 
quency which is superimposed upon the' es 
tablished constant bias potential and acts to 
disturb the counter-balanced equilibrium of 
the dielectric diaphragm, causing a move 
ment of the diaphragm in a clockwise direc 
ti'on the first half of the audio frequency cycle 
and counter-clockwise the second half of the 
cycle. This action is shown in Fig. 11, 

A wherein the conductive coatings of field sec 
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tions 80-«82-84 receive the superimposed 
positive audio charge the first half of the 
audio frequency cycle, causing them to move 
toward the grid members as indicated by the 
arrows, followed by a similar action of field 
sections 81-83-85 the second half of the 
audio frequency cycle, causing a movement 
of the diaphragm and conductive coatings 
toward corresponding grid elements but in 
an opposite direction as indicated by the 
arrows. 
In addition to the action of the electrostatic 

charge on the bars and the adjacent conduc 
tive coating, there is the action of the electri 
cal chargedue to a condenser action in the 
diaphragm'dielectric. Inthe first half of the 
wave cycle while the first tube is impressing 
a powerful positive charge, the dielectric ab 
sorbs such charge, and as the second tube 
comes into action with a positive charge, this 
positive charge on the dielectric seeks to dis 
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charge and reverse its polarity, and in revers 
ing becomes negative with respect to the 
grid members which are always negative, and 
therefore causes a repulsion of the coatings 
and the diaphragm from the adjacent grid 
member. This gives an additional force to 
those above 'described in causing the uniform 
vibration 'of diaphragm between the apices _ 
of the several grid members. This action is 
because the audio frequency potential which 
is higher than that of the bias potential over 
powers it. Thus it will be seen that the di 
electric will vibrate between the apices of 
the adjacent V-shaped grid elements, and 
that the action is infiuenced by the charg 
ing and discharging of the elements and that 
the vibrations of the dielectric diaphragm 
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80 

are in accordance with the electrostatic" 
charge developed. 

Referring to Fig. 12, there is indicated the 
vibratoryaction of the diaphragm as caused 
by the superimposed audio frequency poten 
tial. Lines 7 8 an-d 79 represent the position 
of the diaphragm the first half of the cycle, 
and lines 86 and 87 represent the position 
taken the second half of the cycle, this action 
repeating. 
In Fig. 13, I illustrate in cross-section a va 

riation in the structure formation of the grid 
unit, applicable to any adopted form of this 
instrument, wherein the distance between the 
apices 99 of succeeding grid members is sub 
stantially greater or less than that of adja 
cent members.  This provides for the divi 
sion of the diaphragm vibrating surfaces into 
sections of diñerent widths and areas, each 
vibrating section being capable of respond 
ing more readily to a given band of frequen 
cies. The several vibrating sections of dif 

p ferent areas as created by the variously spaced 
grid members are indicated as sections 100 
101-102-103-104-105. The larger areas 
responding to thelower frequencies and the 
smaller areas to the higher frequencies. By 
this arrangement, the effective range of fre 
quency response of the instrument is in 
creased. ' 

In Fig. 15, I illustrate my invention electri 
cally connected to function as a microphone 
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in which the' diaphragm is presumed to be 115 
vibrated by sound waves in the air. In this 
case, the fixed grid bars. are negatively ener 
gized by a battery or other source of power ` 
designated 88, an‘d the conductive coatings on 
the diaphragm have electrical connections 89 
and 90 to the two transformers 91 and 92, the 
secondary of these transformers being con 
nected to the'. grids respectively of' the triode 
tubes 93 and 94. The plates of these tubes en 
ergize the primary of an output transformer 
95. There is a neutral connection 96 between 
the secondary of the transformers 91 and 92 
and through a biasing battery 97 to the mid 
position of the primary ofthe output trans 
former 95. Therefore; by this connection, 130 
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when the diaphragm is vibrated by air sound. 
waves, the current through the transformers 
91 and 92 varies, thus causing a difference of 
potential of the grids and the plates of the two 
tubes; thereby giving a fluctuating electrical 
output wave corresponding to the air sound 
waves. ` 

Referring next to the mechanical construc-> 
lion of Figures 16, 17, 18, and 19,-embodying 
the fundamentals herein set forth, and where 
in this case I utilize two grid plates 106 and 
107, each of which has the end sections 108 
and the side sections 109, each grid plate also 
having V-shaped grid elements 110 spaced 
apart and adapted to being separated by 
spaces 111, extending longitudinally of the 
grid elements. In this construction, the di 
electric diaphragm 112 in the form of a sheet 
is stretched tightly around the frame 113 
and se` ured as shown at 114. This rigid 
frame entirely encireles the diaphragm and 
provides a reinforced rigid edge. The di 
electric diaphragm is placed between the 
grid plates, being spaced therefrom at the 
edges by the insulating gaskets 115 and 116. 
The screws 117 or the like are secured thru 
the marginal portions of the grid plates, 
drawing them together and rigidly holding 
the diaphragm in place between them. This 
diaphragm sheet thereby occupies a zigzag 
position in reference to the grid elements, be 
ing pressed to one side of the neutral axis 

\ bythe apex of onegrid on one plate and to the 
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opposite side by the apex of the adjacent grid 
element on the opposite plate. The -dia 
phragm sheet is given conductive coatings 
118, running longitudinally thereof and on 
opposite sides, these coatings being positioned 
over the adjacent grid elements. v The coat 
ings have a slight space apart considered 
transversely of the diaphragm, and being on 
opposite sides of the dielectric, are maintained 
out of contact with the adjacent V-shaped 
grid elements. , 
The longitudinal conductive coatings on 

opposite sides of the dielectric diaphragm are 
positioned in ̀ such a manner that on one side 
they start from a. point which is receded from 
one end (a) and extend across the surface of 
the diaphragm to the edge of the end (b) at 
.the opposite end; while the coatings on the 
reverse side of the diaphragm start at` the 
edge of the end (a) and extend across the 
surface of the diaphragm to a point receded 
from the edge of the end (b). The coatings 
on each respective side are connected by a 
conductive strip-(123 on end (a) and 124 on 
end (b) ) , extending along the respective mar~ 
ginal portions (a) and (b) of the dielectric 
diaphragm, over which a terminal plate 125 
is placed and held in contact with the margi 
nal conductive strip 123 on one side of the 
diaphragm (a), and similarly the terminal 
plate 126 on the reverse side and end of the 
diaphragm (b) contacts that marginal con 

ductive area 124, connecting the several longi 
tudinal conductive coatings of the reverse side 
of the diaphragm. 'l‘he insulating gaskets 
115 and 116 serve to center the diaphragm be 
tween the grid plates 106 .and 107 and also to 
securely hold'the terminal plates 125 and 126 
in contact with the 'marginal conductive 
strips 123 and 124 while insulating them from 
the grid plates 1,06 and 107. 'l‘he contact 
plates 125 and 126l1ave terminal connections 
119 and 120, extending thru cut away por 
tions 121 and 122 of the grid plates 106l and 
107 to permit electrical connections. 
The electrical circuits previously 'described 

in Figures 1 and 14 can be used to voperate 
this device, connections being made to the 
terminals 119, 120, and 127. 
Various changes may be made in the prin 

ciples of my invention without departing 
from the spirit thereof as set forth in the 
description, drawings, and claims. 

I claim: 
1. A sound translator, comprising 1n com 

bination a plurality of fixed electrical con 
ducting elements, a dielectric diaphragm po 
sitioned with portions thereof adjacent to 
the said elements, the dielectric having iso 
lated `conducting bodies thereon, each con 
ducting body being adjacent to one of the 
elements, and means to’electrically energize 
each element and its adjacent conducting 
body to different electrical potentials. 

2. A sound translator, comprising in com 
bination a plurality of fixed spaced electrical 
conducting elements, a’ dielectric diaphragm 
positioned between the said elements, the dia 
phragm having isolated conducting bodies 
thereon, said bodies being positioned and on 
opposite sides from a conducting element, 
whereby said conducting bodies and elements 
are out of contact, and means to electrically 
energize each element _and its adjacent con 
durlzting body to different electrical poten 
tia s. l 

3. A sound translator, comprising in com 
bination a plurality of fixed electrical con~ 
ductor elements, each having a projecting 
portion, the projecting portions of adjacent 
elements facing in opposite directions, a di 
electric diaphragm between the Said elements 
and engaging the projecting portions, where 
by the diaphragmoccupies a position on op 
posite sides of a neutral plane through the 
said elements, .the diaphragm having electri 
cally conductive coatings isolated one from 
the other and positioned opposite each ele 
ment, the dielectric spacing the coating from 
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the adjacent element, and means to energize ' 
each element and its adjacent coating-to dif 
ferent electrical potentials. 

4. A sound translator, comprising in com 

tri'cal conducting elements, adjacent elements 
being on opposite sides thereof and each hav 
ing a projecting ridge engaging the día» 

125 

.bination a dielectric diaphragm, spaced elec. . 
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phragm and bending the diaphragm on op 
posite sides of a neutral plane through the’ 
elements, the diaphragm having isolated con 
ductive coatings opposite each element, each 
coating being spaced from the element by the 
diaphragm, and means to energize each ele 
ment and its adjacent coating to different 
electrical potentials. 

5. An electrostatic sound translator, com» 
prising in combination a dielectric dia 
phragm With means to stretch such dia 
phragm, a plurality of electrical conducting 
elements, adjacent elements being on op 
posite sides of the diaphragm and each hav 
ing a surface simulating a flattened V, the 
apex of each V being in contact with the 
diaphragm and forcing the diaphragm to 
occupy a position on opposite sides of a neu 
tral plane through the said elements, the 
diaphragm having isolated conductive coat 
ings thereon, there being a coating opposite 
each element and separated from such ele 
ment by the diaphragm, and means to ener 
gize each element and its adjacent coating 
to different electrical potentials. 

6. A sound translator, comprising in com/ 
bination a dielectric diaphragm with means 
to stretch such diaphragms, a plurality of 
electrical conducting bar-like elements, adja 
cent elements being on opposite sides of the 
diaphragm, such elements being spaced apart 
and each having a ridge, the ridges of adja 
cent elements extending in opposite direc 
tions, the dielectric engaging each of the 
ridges and being forced to a position on op 
posite sides of a neutral plane through the 
said elements, the dielectric having isolated 
band-like conductive coatings, each coating 
being opposite the adjacent conducting ele 
ment and separated therefrom by the dia 
phragm, and means to energize each element 
and its adjacent coating to diíerent electri 
cal potentials. 

7. A sound translator as claimed in claim 
6, there being an electrical connection for all 
of the conducting elements and an electrical 
connection for the coatings on one side of 
the diaphragm, and -another connection for 
the coatings on the opposite side of the dia 
phragm, and means to energize the coatings 
on one side of the diaphragm and- those on 
the opposite side to like electrical polarities. 

8. A sound translator, comprising in com 
bination a dielectric diaphragm with means 
to support and stretch such diaphragm, a 
plurality of electrical conducting elements, 
adjacent elements being on opposite sides of 
the diaphragm, the diaphragm having spaced 
conductive coatings thereon, each coating be 
ing opposite one of the elements and spaced 
therefrom by the diaphragm, means to ener 
gize the coatings on one side and the coatings 
on the opposite side to like electrical polari 
ties, and means to energize the said conduct 
ing elements. ` 
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9. A sound translator, comprising in coni 
bination a dielectric diaphragm, means to 
Support and stretch such diaphragm at its 
marginal portions, a plurality of electrical 
conducting elements, adjacent elements be 
ing on opposite sides of the diaphragm and 
each having a projection engaging the dia 
phragm and forcing the diaphragm at the 
engaged portion to opposite sides of a neu 
tral plane through the said elements, the 
diaphragm having conductive coatings op 
posite each element isolated one from the 
other, and each spaced from its adjacent ele 
ment by the diaphragm, and means to electri 
cally energize the coatings on one side and 
those on the other side of the diaphragm to 
like electrical polarities, and means to ener 
gize each electrical conducting grid element 
to opposite polarity. 

10. An electrostatic sound translator, com 
prising in combination a dielectric dia 
phragm, means to support and to stretch such 
diaphragm at its marginal portions, a plu 
rality of bar-like conducting'elements, adja 
cent elements being on opposite sides of the 
diaphragm, each element being spaced from 
the other, each having a projecting ridge 
extending longitudinally of the bar, the ridge 
of each element engaging the diaphragm and 
forcing the diaphragm into a position on op 
posite sides of a neutral plane'through the 
said elements, the diaphragm having electri 
cally conductive coatings isolated one from 
the other and on opposite sides of the dia 
phragm, each coating being in the form of a 
band and opposite a bar, being separated 
therefrom by the diaphragm, and means to 
electrically energize the coatings on one side 
and those on the opposite side to equal elec 
trical potentials, and means to electrically 
energize the conducting elements to a lesser 
potential. 

l1. A sound translator, comprising in com 
bination a diaphragm, a plurality of fixed 
electrically conducting structures, adjacent 
structures being on opposite sides of the dia 
phragm and engaging such diaphragm, the 
diaphragm being formed in separate areas 
by the said engagements With the said struc 
tures, each area being free to vibrate; means 
to create electrostatic charges on the fixed 
structures and the diaphragm, whereby the 
diaphragm vibrates between the engaging 
portions of the said structures, the portions 
engaged vthereby being substantially free of 
vibration. I 

l2. A sound translator, comprising in com 
bination a dielectric diaphragm having con 
ductive coatings on opposite sides, fixed con 
ducting structures, adjacent structures en 
gaging the diaphragm on opposite sides, the 
diaphragm being free to vibrate between the 
engaging portions of adjacent structures and 
being substantially prevented from vibration 
at the engaging portions, and means to create 
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electrostatic'charges between each of the fixed 
elements and the portion of the coating ad 
jacent thereto. ’ c 

13. A sound translator, comprising in com 
bination a diaphragm supported, tensioned 
and stabilized by adjacent fixed elements en 
gaging said diaphragm on opposite sides and 
forcing it 4to occupy a position on opposite 
sides of a neutral plane through the said ele 
ments, and means to vibrate the areas of the 
diaphragmvbetween the engaging points, the 
distance between the points of engagement of 
the diaphragm with the fixed elements regu 
lating the range of frequency to which the 
diaphragm responds. 

14. A sound translator, comprising in com 
bination a dielectric diaphragm having con 
ductive coatings thereon on opposite sides, 
the coatings on each side being spaced apart, 
a plurality of fixed conducting elements, ad 
jacent elements being on opposite sides of 
the diaphragm, means to electrically energize 
the coatings and the fixed structures, com 
prising a pair of thermionic tubes, one tube 
having its plate connected to positively ener 
gize the coatings or one side of the diaphragm 
for the first half of a cycle while the other 
tube has its plate connected to positively en 
ergize the coatings on the oppositea side of 
the diaphragm for a second half of a cycle, 
and vice versa, the fixed structures being 
connected to a neutral position of the said 
tubes. 

15. A sound translator, comprising in com 
bination a dielectric diaphragm, a plurality 
of ñxed conducting elements, adjacent ele 
ments being on opposite sides of the dia 
phragm, coatings on opposite sides of the 
diaphragm, there being a coating opposite 
each element and separated therefrom _ by 
the diaphragm, meansto produce a'constant 
negative biasing charge on the said elements 
and a positive biasing charge on the-said 
coatings, and means to additionally energize 
the coatings onfone side and the coatings on 
the opposite sides of the dielectric to 'differ 
ent potentials, whereby the electrostatic 
charges on the said elements and the coatings 
cause a vibration of the diaphragm. 

16. Asound translator,'comprising a vi 
bratable dielectric diaphragm, a plurality of 
fixed conducting elements, adjacent elements 
.being on opposite sides of the diaphragm, 
coatings on opposite sides of the diaphragm, 
there being a coating opposite each element> 
and separated therefrom by the diaphragm, 
means to provide a constant negative bias -to 
'the said elements, and a positive biasing 
chargeon the said coatings'to cause‘an un 
balanced ñeld force 'between each 'element and 
its adjacent diaphragm coating, the said field 
forces from the position of the elements and 

’ the diaphragm being such that any two ad 
65 joining fields act to maintain the diaphragm 

_porting structures, 

ly, 

7 

in a state of electro-mechanical counterbal 
ance. \ 

`17. A sound translator, comprising in com 
bination a diaphragm, adjacent fixed ele 
ments engaging the said diaphragm from op 
posite 'sides and forcing it at each point of 
engagement to a position on the opposite side 
of the neutral plane through the said ele 
ments, and means to vibrate the diaphragm 
between the engaging points, the diaphragm 
being practically non-Vibrating at the posi 
tions of engagement, and electrical connec 
tions to the diaphragm and the fixed elements. 

18. A sound translator, comprising in com 
bination a diaphragm, supporting insulated 
structures engaging the diaphragm alternate 
ly on opposite sides and forcing it at the po 
sitions of engagement to points beyond the 
neutral plane through the said structures` 
means to form electrostatic charges between 
the diaphragm and the said structures, where 
.by separate areas of the diaphragm may vi 
brate, the diaphra m at the positions of _en 
gagement being su stantially non-vibrating. 

r 19. A 'sound translator comprising in com 
bination a diaphragm, fixed adjacent struc 
tures alternately engaging the diaphragm 
from opposite sides and forcing it to posi 
tions beyond the neutral axis through the said 
structures, supporting, tensioning and stabil 

l izing the diaphragm and dividing it into sep 
arate vibratable areas, the distance between V 
the points of engagement of the diaphragm 
and the several fixed structures varying, thus 
dividing the diaphragm into sections of un 
equal area, the area of the section regulating 
the band of frequencies to which that portion 
of the diaphragm best responds. 

20. A sound translator comprising in com 
bination a diaphragm, and a plurality of sup 

engaging and disposing 
the diaphragm alternately on opposite sides 
to positions beyond the neutral axis thereof, 
establishing a constant electrical bias to pro 
vide an unbalanced field force between each 
of the several said structures and the portion 
of the diaphragm adjacent thereto, the forces 
of each separate, ñon-oppositely positioned, 
adjoining unbalanced field, being of inverse 
attraction and operating inversely to counter 
balance the diaphragm electro-mechanical 

and ̀ varying superimposed electrostatic 
charges between the diaphragm and the struc 
tures to cause vibrations of the portions of the 
diaphragm between any two supporting 
structures. ‘ 

21. A sound translator4 comprising in com 
bination a vibratable diaphragm, supported` 
tensioned and stabilized by a plurality of ad 
jacent Afixed conducting elements engaging 
said diaphragm on opposite sides and forcing 
1t to occupy a position on opposite sides of a 
neutral plane through the said elements, each 
alternate element ,being on an opposite side 
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coating opposite each element and separated 
therefrom by the diaphragm, means to pro 
vide a constant negative bias to the said ele 
ments and a positive biasing charge to the 

5 said coatings to create a separate unbalanced 
field force between each element and its ad 
jacent diaphragm conducting coating, the 
said forces from the position of the elements 
and the diaphragm being such that any two 

10 separate, non-oppositely positioned adjoin 
ing fields act to maintain the diaphragm in 
a state-of electro-mechanical counterbalance 
by virtue of the inverse attraction of each 
alternate adjoining field, and further caus 

15 ing the counterbalance ,to be inversely dis 
turbed in periods of half cycles by a periodic 
potential, whereby the vibrating element 
moves as it seeks to establish affinity with the 
fixed conducting elements. 

2o 22. A sound translator functioning by the 
employment of a multiplicity of separate elec~ 
trostatic condenser units, each unit consisting 
of a fixed conducting plate and a second plate, 
the'latter plates of all units being affixed to 

25 and constituting parts of a vibrating mem 
brane, which upon the action of a common 
constant potential to`all of the fixed plates 
and a similar but different valued potential 
to the complete set of moving membrane 

30 plates, create non-symmetrical electrostatic 
fields whereby the membrane is compelled to 
assume a sinuous position of equilibrium and 
that the further application of a varying 
_superimposed electro-motive force to the sys 

35 tcmwvill cause a vibration or displacement, 
due to the tendency of the membrane to as 
sume a position of equilibrium. 

23. A sound translator ' functioning 
ì through the establishment of a series of sepa 
40 rate adjoining, non-oppositely positioned, un 

balanced electrostatic fields between a vibrat 
ing diaphragm and a plurality of supporting 
insulated structures disposed alternately on 
opposite sides thereof, each engaging and 

45l forcing the diaphragm in turn to opposite 
sides of the neutral axis, wherein succeeding 
field forces are of inverse attraction and non 
neutralizing, and wherein the said field forces 
from the position of the supporting structures 

5e and the diaphragm are such that any two 
fields act to maintain that portion of the dia 
phragm which is between any two immediate 
supporting structures, in a state of electro 
mechanical counterbalance, and further im 

55` parting electostatic charges to the diaphragm 
and the fixed structures causes a vibration of 
the portion of the diaphragm between any 
two fixed structures. 

\ In testimony whereof, I have hereunto set 
60 my hand at San Diego, California, this 

twenty fourth davof May, 1930. 
LAYTON ALLEN WOLFE. 
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