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This invention relates to sound-reproducing 
instruments of the electro-dynamic type in 
Which a relatively Small diaphragm sets up 
Sound Vibrations in an acoustic horn, and has 
for itS object to provide in and for Such sound 
reproducing instruments a diaphragm, assembly 
Of a particularly eficient nature with which it 
iS possible to Set up wibrations of a compara 
tively large amplitude without introducing un 

10 desirable acoustic distortion or permanent def 
Ormation of the parts thereof. 

It is Well known to provide diaphragins for 
SOUnd-reproducing instruments formed from 
the substance known under the registered trade 

15 mark "Bakelite”, celuloid, or from paper treat 
ed With "Bakelite”. Such, a diaphragm. has pre 
Viously been proposed comprising a cone hawing 
a fat flange embracing the base of the cone 
formation, the cone and the flange both being 

20 formed from paper impregnated With "Bakelite”, 
W?nilst, a further previously proposed form of 
diaghragm. has been constructed of thin and 
light material, for example of celuloid Or paper 
treated with "Bakelite”, and consists of a cen 

25 tral Conical portion and a ring-shaped corru 
gated flange-like portion around the conical 
portion terminating in a rim Serving for Secur 
ing purposes, whi?st to the centre of the conical 
portion, that is to say, to the apex of the conical 

30 portion, is fixed, by a suitable glue, cement or 
the like, a "speech coil” adapted to be electro 
dynamically actuated When the device is in use. 
According to the present invention, a dia 

phragm asSembly in and for Sound-reproducing 
35 instruments of the type set forth, is character 

ized by the fact that it is constructed from one 
Or a plurality of pieces, wholly or mainly of cel 
lulose Or Similar materia?, Such for example as 
celuloid O: celulose acetate, Or of a Synthetic 

40 resin such for example as the materials known 
by the registered trade-marks "Bakelite” Or 
*Celastoid” or other similar synthetic material, 
and consists of a diaphragm, portion proper, a 
carrying flange for the diaphragm proper, and 

45 a portion upon which the moving or Speech coil 
is directly mounted, the whole COnstituting a 
Unitary Structure. 
The diaphragm, assembly may be built up from 

a number Of partS Suitably attached together by 
50 a desired cement, "Dope”, or other adhesive, or 

may be moulded in One Or more parts or pressed 
between dies, With or Without the application 
of heat, or by any combination of Such means. 
In the reSUI?t, the diaphragm aSSembly, 

Whether formed from One part, or from a num 5 5 

itain July 30, 1930 
(Cl. 181–31) 

ber of partS attached together, comprises a uni 
tary structure with the part carrying the mov 
ing or Speech coil, and the Said diaphragm and 
associated parts are made Wholly from celu 
iose material or materiais and/or Synthetic resin 
Or Similar materials. 
As a consequence, in operation the diaphragim 

is able readily to wibrate and move a column of 
air included between itself and the interior of 
the acoustic horn and that Without any appre 
ciable Or permanent deformation. 
The amplitude of the wibrations Can be arge 

and the Volume and toine extremely full, ren 
dering devices according to the invention Suit 
able for use in cinemas, theatres and other 
places, and especially for use to reproduce the 
sound records in connection with SO-called talk 
ing filims Or *talkies”. 

Lin. Older that the invention may be better 
understood, it will now be described With ref 
erence to the accompanying drawing in which:– 

Fig. 1 shows in elevation, partly in Sectio?n, 
a dynamic unit, for use with a Sound-repro 
ducing instrument including an accoustic horn 
and having a diaphragm, assembly Constructed 
according to one embodiment of the inwehtion. 

Fig. 2 shows to an enlarged Scale a diaphragm 
assembly as shown in Fig. 1, according to One 
method of construction. 

Fig. 3 show's a view Somewhat Similar to Fig. 
1, of another method of carrying the invention 
into effect. 

Fig. 4 shows yet another method of carrying 
the invention into effect. 

Fig. 5 shows to an enlarged Scale a Section 
of a portion of the diaphragm asSembly Shown 
in FigS. 1 and 2. 

Fig. 6 show's a Similar Section of the diaph 
ragm assembly Shown in Fig. 3, and 

Fig. 7 show's again a Similar Section of the 
diaphragm assembly shown in Fig. 4. 
In the dynamic unit Shown in Fig. 1, 1 iS 

the Container for the Coil formed With the in 
tegral core portiom 2 and cap member 3 in 
cluding betWeen the inner circumference Of the 
cap member and the Outer diameter of the 
Core the magnetic gap 4 in Which the annula!" 
speech coil hereafter referred to is connected. 
To the container 1 is connected the carrier 5 
for the amplifier horn (not shown) which horr 
is connected to the Outlet 6. The diaphragm 
assembly comprises a part spherical portion 
7 constituting the diaphragm portion proper, 
located COaxial With the Carrier 5 and Outlet 
6 and adapted to wibrate the Column of air be 
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tween itself and the Said carrier, Outlet and 
horn. The diaphragm has attached thereto Or 
formed integrally therewith (aS hereafter ex 
plained), a flange portion. 8 lheld in Suitable po 
sitions by clamping ScireWS betWeen the Cap 
member 3 and the carrier 5, and in addition 
to said diaphragm, and fiange portion 8 carry 
a somewhat Short 3ylindical polition 9 of Simi 
lar material having the Speech coil 10 Wound 
thereon both On the interior and exterior, Such 
portion 9 and Speech coii being located in the 
annular magnetic gap 4. 

In Operation it wili be underst00d that the 
Speech coil through itS leads (not Shown) is 
connected to the appropiate circuit, and by 
the movements of the partS, cäu,395 tile dia 
phragm, assembly and eSpecia?y the portion i to 
wibrate the column of air to produce the re 
quired SoundS. 
As before explained, the diaphragm with its 

associated parts, namely the carrying fange 
and the carrier for the Speech coil, is formed 
from a celulose material or from Synthetic 
resin or from sinilar materials, either from a 
plurality of parts attached together or as an 
integral Whole. 
In Fig. 2, the diaphragim portion proper 7, 

the Calying fang? portion 8 ahd the cylindri 
cal part 9 for Carlying the Speech Coil 10 are 
formed as an integral Whole and Secured in 
position by Suitable claraping Screws passing 
through s?otS or apertures in the flange 8; cer 
tain of the caimping Screw,3 h3y 36 utilized aS 
terminals and liaVi?ng CGInnected thei'eto the leads 
for the Speech coil 10. 
The joint between the portiCIS 7, 8, and 9 

of this form is Shown in Fig. 5. 
The Construgtion S?own in FigS. 3 and 6 iS 

Somewhat Similal", With the exception that the 
diaphragm portion proger 7 is formed With an 
integral flange 11. which j5 attached by a Suit 
able cement to the fiange 8 ha Wing formed in 
tegrally therewith the portion 9 for carrying 
the Speech coil. 

Again, in FigS. 4 and i, the diaphragm por 
tion proper 7 has a flange 11 attached by a 
Suitable cement, dope or the like to a ring form 
ing the flange 8 and hawing attached the?eto 
the cylindrical portion 9 by a Suitable cement, 
dope or otherwise. 

It has been found in practice that With a 
diaphragm assemb?y constructed according to 
the inwention, much better regultS are produced 
than if the Said diaphragms and asSociated partS 
Were ma de from metal in the form Of fOil Or 
otherwise or by woven fabric, stiffened by dope, 
Warnish or Otherwise, aS OWing to the flexibil 
ity of the partS and their poWer of ready re 
covery, the amplitude of the vibrations can be 
comparatively large Witholii, ally permanent def 
ormation of the Said paits. 
The actual diaphragm portion proper in prac 

tice has giwem good reSultS When imade from 
Sheet "Celastoid” of 0.010' thick, Which after 
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being die pressed and Stretched, is Substantially 
„007' thick, the flange portion 8 being formed 
from "Bakelite” paper of 003' thick With the 
ring 9 for carrying the Speech coil from cel 
luloid Or Celastoid strip 002' thick, the parts 
being attached together by a Suitable cement, 
dope or Otherwise under pressure 
In some cases for the dynamic unit, the core 

Cf the container Call be formed Separate from 
the main body and attached thereto, and the 
Gild Of the main body if deSired Ilay be formed 
Separate from the Outer caSing, the partS being 
Suitably attached. 

Again, although a cap 3 with a Step has been 
ShOWn attached by ScreWS to the Outer caSing 
of the container 1, this cap can be formed 
in other Ways for asSociation With the container. 
The invention is not limited to the precise 

form5 Or details of construction described, as 
these may be varied to Suit particular cases, for 
example in cases Where the diaphragm assem 
b?y is constructed from a plurality of pieces, the 
particular class of celulose or Simiar material 
from Which any One Ci: more of the individual 
piecesis; formed, can be chosen at Will and com 
bined in ainy Suitabie manner. 
What I claim and desire to Secure by Letters 

Patent of the United States Of America is:– 
1. A SOUnd reproducing Ulit Corr::ising a COn 

tainer, a coil in the Container having a centrally 
arraged core, a Cap on the Container having a 
circular Opening concent:'i: with and of greater 
diameter thain the core, So that an annular 
magnetic gap is formed around the core, a dia 
phragm having a Central coSS Sectionally con 
CaVO COhWex portion and a depending annular 
flange, Said diaphragim being ar:'anged with its; 
COnveX Side Opposed to the Cap itS COIncave Side 
Spaced from the Core and with its annular flange 
in the Said aranular air gap, a conductiny coil 
Oh Said depending fange to which the Speech 
Curreints to be amplified are applied, and means 
Securing the Outer portion of the diaphragm on 
the cap. 

2. A Sound reproducing unit as claimed in 
claim 1, including a carrier bearing on the outer 
portion of the diaphragm and having a substan 
tially Semi-cylindrical chamber on its inner side 
in Which the convex Side of the concayo Convex 
portion of the diaphragm is arranged, Said car 
rier alS0 ha Wing incans to enable a horn to be 
attached thereto. 

3. II a, Sound reproducing Unit of the ClaSS 
described, a diaphragm comprising a disc having 
a centraily arranged croS sectionally concavo 
ConveX portion and a flange extending around 
Said Concavo conveX portion and depending 
from Said disc. 

4. A diaphragm as claimed in claim 3, made of 
celulose Composition. 

5. A diaphragm, as clained in claim 3, made 
of a. composition containing Synthetic resin. 

LEONARD YOUNG. 
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