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This invention relates generally to high frequency sound 
translating devices, and particularly to diaphragm con 
structions for such devices. 

It is an object of this invention to provide a high fre 
quency sound translating device which is non-resonant 
at all frequencies within its normal range of frequency 
operation. 

It is also an object of this invention to provide a com 
posite diaphragm which has a self-sustaining, foraminous 
support component which is non-resonant, and an at 
tached diaphragm component which is likewise non 
resonant. 

It is another object of this invention to provide a com 
posite diaphragm which will consist of non-resonant com 
ponents, one of which provides a non-rigid, self-sustain 
ing support, and the other of which is capable of moving 
air. 

Yet another object of my invention is to provide a 
diaphragm for a high frequency sound translating device 
which has a high degree of compliance. 
A still further object of my invention is to provide a 

spacer for the voice coil and diaphragm assembly of a 
high frequency sound translating device. 

These objects and advantages as well as other objects 
and advantages may be attained by the device shown by 
way of illustration of the inventive concept in the draw 
ings in which: I 7 

FIGURE 1 is a vertical sectional view of the entire 
assembly of the high frequency sound translating device; 
FIGURE 2 is a top plan view of the rubber spacer; 
FIGURE 3 is a partly exploded, elevational view of 

the diaphragm and voice coil assembly; and 
FIGURE 4 is a perspective view of the high frequency 

sound translating device with the voice coil and diaphragm 
removed. 
Sound translating devices usually employ a rigid, im 

penetrable diaphragm to move air in response to electrical 
impulses. High frequency transducers now in general use 
may employ a thin, shell-like, rigid, convex dome as the 
diaphragm. Rigid diaphragms will inevitably resonate and 
will color the signal or tone produced by the electrical im 
pulse, so that they will not accurately re-create the origi~ 
nal sound corresponding to the electrical impulse. On the 
other hand, a soft, convex diaphragm is too readily de 
formable, by the resistance and inertia of the air column 
which it must move, to produce any appreciable sound. 
While the soft diaphragm will not resonate, it also will 
not produce any signi?cant sound. The utility of the vast 
area of diaphragrns having intermediate qualities between 
softness and rigidity has remained largely unexplored 
until the present discovery. It has been found that it is 
possible to produce a composite diaphragm for the re 
production of high frequency sound which is suf?ciently 
dense and rigid to produce signi?cant volumes of sound, 
yet is su?iciently non-resonant within the frequency range 
of its operation that it will not color the signal that it 
translates from electrical impulse to sound vibrations. 
This is accomplished by providing a non-resonant com 
posite diaphragm which is su?iciently rigid to move air, 
and yet be non-resonant in its frequency range of opera 
tion. 
A woven fabric, preferably cotton sheeting, having 

about 64 threads per inch of warp and 64 threads per inch 
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of woof, is suitable for preparing a support for the dia 
phragm. The material is not initially self-sustaining, but is 
limp and foraminous. It is coated with a thin layer of 
epoxy resin. Many other suitable resins are Well known 
to the industry. The material is then placed within the 
complementary parts of a die having cavities to form a 
dome approximately two inches in diameter and approxi 
mately three-quarters of an inch high. Heat is applied for 
a suf?cient period to set the resin, and the dome is re 
moved from the die. 
The resin is used only to give the fabric a self-sustain 

ing character. The resin is not applied thickly enough to 
close the interstices of the fabric. After the support is 
set by the resin, a thin ?lm of ?uidized rubber or similar 
rubber-like material is then sprayed or brushed on the 
dome to close the interstices. This is allowed to dry to a 
thin ?lm. This thin ?lm of rubber on the support de?nes 
a radiating area in the diaphragm that moves the air. It 
is non-resonant. 
The domed composite diaphragm produced will be self 

sustaining, will yield slightly to pressure in excess of 1% 
ounces, but will exert increasing resistance after being de 
pressed approximately ]/16 of an inch. Greater pressure 
must be exerted in order to produce additional deforma 
tion. Although its rigidity is slight, it is sufficient to restore 
it to its original convexity. The preferred degree of rigidity 
attained through use of the resin can be easily determined 
by experimentation. Too thick a coat of resin, will produce 
a hard unyielding dome support for the diaphragm which 
will resonate and give a colored response. On the other 
hand, too little resin will provide a support for the dia 
phragm which is not su?iciently self-sustaining to return 
to its original convex shape when deformed lightly by 
manual manipulation. The interstices of the fabric is 
closed by the rubber ?lm so that the dome is impenetrable 
by air and can move an air column. 
The diaphragm to be utilized is thus a composite struc 

ture, respecting which composite structure, the resin im 
pregnated fabric dome is the supporting component of 
the composite diaphragm. The support is free of reso 
nance characteristics and yet highly responsive to migra 
tions of the voice coil to which it is attached. 
The second component of the diaphragm is the thin 

rubber ?lm which is non-resonant and ?exible when ap 
plied to the support. Rubber, or any rubber-like material 
is suitable as the second component or lining of the com 
posite diaphragm. By itself, this material is non-resonant, 
but so ?exible as to be incapable to move a column of 
air and accurately to follow the excursions of a voice coil 
because it is too readily deformable, and totally lacks any 
rigidity. When applied to the slightly rigid support, which 
is non-resonant, it forms a diaphragm of su?icient rigidity 
to move air at the predetermined high frequency range. 
The support and ?lm-lining do not together have a reso 
nance period of any measurable degree su?icient to color 
the transducer’s response in the frequency range of op 
eration. 

Referring now to the drawings in detail, a magnet 11 
with a generally circular pole piece 9 is provided and a 

' corresponding complementary pole plate 12 having a cen 
tral aperture 13 in general opposition to the circular pole 
piece 9. A magnet keeper 10 spans the distance between 
the pole plate 12 and the magnet 11. The air gap 13 
between the pole piece 9 and the pole plate 12 is .040 
of an inch. A composite diaphragm 14 is prepared in ac 
cordance with the foregoing procedure. The edge of the 
composite diaphragm 14 has a short ?ange 8 to which is 
cemented the upper portion of a voice coil 15. The voice 
coil has twolayers of turns of Wire and the outer layer 
is slightly shorter by a few turns than the inner one to 
provide an attachment seat for the ?ange 8. (See FIGURE 
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3.) The adjacent turns of Wire of the voice coil 15 are ad 
hered to each other to form a strong, rigid, tubular coil. 
This voice coil 15, is dimensioned to surround the circular 
pole piece 9 of the magnet 11. The external diameter of 
the pole piece 9 may be 2.000 inches. The internal diameter 
of the voice coil 15 may be 2.035 inches and its external 
diameter 2.045 inches. The spider 16, or spacing member 
is made of rubber, or rubber-like material, which is highly 
compressible. The main body of the spider 16 is about an 
inch in diameter, .019 to .020 inch thick and has 16. radial, 
integrally formed legs 17, each 3/32 of an inch wide and 
‘7/8 of an inch long. The spider 16 lies on top of the pole 
‘piece 9 with the legs 17 extending down along the mag 
net 11. When the pole piece 9 is embraced by the voice 
coil 15, the legs 17 of the spider 16 will be engaged gen 
erally between the internal surface of the voice coil 15 
and the pole piece 9‘, extending along the sidewall 18 of 
the magnet 11. The internal diameter of the aperture 
of the pole plate 12 is 2.080 inches, providing adequate, 
but close clearance for the voice coil 15. The voice coil 
may be made of #35 wire, rendered self-sustaining by 
the application of lacquer or similar material in the con 
ventional manner. The spider 16 is seized only lightly by 
the voice coil 15, and is suf?ciently compliant to permit 
excursions of the voice coil 15 in response to the mag 
netic driving forces. The leads 19 from the voice coil 
are preferably extended through the diaphragm 14, A 
mounting plate 20‘ is attached to the pole plate 12. 
The slightly rigid, resilient, fabric, composite diaphragm 

14 with the soft ?lm diaphragm overlying the fabric inter 
stices is free of measurable resonance within the range 
of its normal operation, 2,000 to 18,000 c.p.s. and the 
spacing spider permits a high degree of compliance, re 
sulting in an uncolored response through complete ab 
sence of resonance of the diaphragm. 
The foregoing description is merely intended to illus 

trate an embodiment of the invention. The component 
parts. have been shown and described. They each may have 
substitutes which may perform a substantially similar 
function; such substitutes may be known as proper substi 
tutes for the said components and may have actually been 
known or invented before the present invention; these 
substitutes are contemplated as being within the scope of 
the appended claims, although they are not speci?cally 
catalogued herein. 
What is claimed: 
1. A high frequency sound transmitting device com 

prising: 
'(a) a pair of complementary pole pieces of a magnet 

de?ning a generally circular air gap between them, 
(b) a voice coil operably positioned in the gap, 
(c) a fabric dome de?ning a diaphragm attached to the 

voice coil and positioned beyond the air gap, 
(d) a coating on the diaphragm imparting a slightly 

rigid, resilient, yieldable, self-sustaining character 
and leaving the fabric interstices open, 

(e) a soft ?lm adhering to the diaphragm, de?ning a 
radiating area and rendering it impenetrable to air, 
and closing the fabric interstices, 

(f) a means for supporting the diaphragm and voice 
coil assembly. 

2. A high frequency sound translating device compris 
ing: 
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(a) a device according to claim 1, in‘ which the coat 

ing is a thermo~setting resin. 
3. A high frequency sound translating device compris— 

ing: 
(a) a device according to claim 1 having no substantial 

resonance in the range of 2,000 to 18,000 c.p.s. 
4. A high frequency sound translating device compris 

mg: 
(a) a device according to claim 1, in which the ?lm 

is rubber. 
5. A high frequency sound translating device compris 

ing: 
(a) a composite diaphragm including a support formed 

of a soft drapable fabric dome, 
(b) an impregnation of the fabric of the dome to render 

it self-sustaining, slightly resilient, and readily de 
formable, and 

(c) a soft ?lm on the fabric to render it impenetrable 
to air, 

((1) a means to support the diaphragm. 
6. A high frequency sound translating device compris 

ing: 
(a) a pair of complementary pole pieces of a magnet 

de?ning a generally circular air gap between them, 
(b) a voice coil operably positioned in the gap, 
(c) a fabric dome attached to the voice coil and posi 

tioned beyond the air gap, 
(d) a coating on the fabric insufficient to ?ll the inter 

stices and imparting a slightly rigid, resilient, self 
sustaining character and subject to deformation upon 
the application of approximately 1% ounces of pres 
sure, and de?ning a diaphragm support, 

(e) a soft continuous ?lm adhering to the fabric dia 
phragm, de?ning a radiating area and rendering it 
impervious to air, and de?ning a diaphragm-compo 
nent of a composite diaphragm, 

(f) a means for supporting the diaphragm and voice 
coil assembly. 

7. A high frequency sound translating device compris-i 
ing 

(a) a voice coil, 
(b) a fabric dome attached to the voice coil and de 
?ning a diaphragm, 

(c) a coating on the fabric diaphragm imparting a 
slightly rigid, resilient, yieldable, self-sustaining char 
acter, and leaving the fabric interstices open, 

((1) a soft ?lm adhering to the fabric diaphragm de 
?ning a rediating area and rendering it impenetrable 
to air, and closing the fabric interstices. 
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