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5 Claims.

This invention relates to sound-reproducing
instruments of the electro-dynamic type in
which a relatively small diaphregm sets up
sound vibrations in an acoustic horn, and has

5 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 vibrations of a compara-
tively large amplitude without introducing un-

1¢ desirable acoustic distortion or permanent def-
ormation of the parts thereof.

It is well known to provide diaphragms for
sound-reproducing instruments formed from
the substance known under the registered trade-

15 mark “Bakelite”, celluloid, or from paper treat-
ed with “Bakelite”. Such a diaphragm has pre-
viously been proposed comprising a cone having
a fat flange embracing the base of the cone
formation, the cone and the flange both haing

20 formed from paper impregnated with “Bakelite”,
whilst a further previously proposed form of
diarhragm has been constructed of thin and
light material, for example of celluloid or paper
treated with “Bakelite”, and consists of a cen-

25 tral comical portion and a ring-shaped corru-
gated flange-like portion around .the coniecal
portion terminating in a rim serving for secur-
ing purposes, whilst to the centre of the conical
portion, that is tc 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 material, such for example as
celluloid or cellulose acetate, or of a synthetic

40 yesin such for example as the materials known
by the registered trade-marks “Bakeiite” or
“Celastoid” or other similar synthetic material,
and consists of a diaphragm portion proper, a
carrying flange for the diaphragm proper, and

45 g 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

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 result, the diaphragm assembly,
whether formed from one part, or from a num-
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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 cellu-
lose material or materiais and/or synthetic resin gg
or similar materials.

As a consegquence, in operation the diaphragm
is able readily to vibrate and move a column of
alr included between itself and the interior of
the acoustic horn and that without any appre- g5
ciable or permanent deformation.

The amplitude of the vibrations can be large
and the volume and tone extremely full, ren-
dering devices according to the invention suit-
able for use in cinemas, theatres and other 7o
places, and especially for use to reproduce the
sound records in connection with so-called talk-
ing films or “talkies”.

In- order that the invention may be better
understood, it will now bhe described with vef- 75
erence to the accompanying drawing in which:—

Fig. 1 shows in elevation, partly in section,

a dynamic unit, for use with a sound-repro-
ducing instrument including an accoustic horn
and having a diaphragm assembly constructed so
according to one embodiment of the invention.

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

Pig. 3 shows a view somewhat similar to Fig. 85
1, of another methed 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 90
of a portion of the diaphragm assembly shown
in Figs. 1 and 2.

Fig. 6 shows a similar section of the diaph-
ragm assembly shown in Fig. 2, and

Fig. 7 shows again a similar section of the 95
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 porticn 2 and cap member 3 in-
cluding between the inner circumference of the 100
cap member and the outer diameter of the
core the magnetic gap 4 in which the annular
speech coil hereafter referred to is connected.
To the container 1 is connected the carvier 5
for the amplifier horn (not shown) which horn 105
is connected to the outlet 6. The diaphragm
assembly comprises a part spherical portion
T constituting the diaphragm portion proper,
located coaxial with the carrier 5 and outlet
6 and adapted to vibrate the column of air be- 110
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tween itself and the said carrier, outlet and
horn. The diaphragim has attached thereto or
formed integrally therewith (as hereafter ex-
plained) a flange porticn 8 held in suitable po-
sitions by clamping screws between the cap
member 3 and the carrier 5, and in addition
to said diaphragm and flange portion 8 carry
a somewhat short cylindrical portion 9 of simi-
lar material having the speech coil 10 wound
thereon both on the interior and exterior, such
portion 9 and speech coil keing located in the
annular magnetic gap 4. .

In operation it will be understood that the
speech coil through its lsads (not shown) is
connected to the appropriats circuit, and by
the movements of the parts, causes the dia-
phragm assembly and sespeciaily the cortion 7 to
vibrate the column of air to produce the re-
quired sounds.

As before explained, the diaphragm with its
associated parts, namely the carrying flange
and the carrier for the speech coil, is forined
from a cellulcse material or from synthetic
resin or from similar materials, either from a
plurality of parts attached together or as an
integral whole.

In Pig. 2, the diaphragm portion proper 7,
the carrying flange portion 8§ and the cylindri-
cal part 9 for carrying the speesch coil 10 are
formed as an integral whole and secured in
position by suitable claraping screws passing
through slots or apertures in the flange 8; cer-
tain of the clamping screws may ke utilized as
terminals and having connected thereto the leads
for the speech coil 10.

The joint between the porticns 7, 8 and 9
of this form is shown in Fig. 5.

The construction shown in Figs. 3 and 6 is
somewhat similar, with the exception that the
diaphragm portion prower 7 is formed with an
integral flange 11 which is attached by a suit-
able cement to the fiange 8 having formed in-
tegrally therewith the portion § for carrying
the speech coil.

Again, in Figs, 4 and 7, 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 having attached thereto
the cylindrical portion 9 by a suitable cement,
dope or otherwise.

It has been found in practice that with a
diaphragm assembly consiructed according fto
the invention, much ketter results are produced
than if the said diaphragms and associated parts
were made from metal in the form cof foil or
otherwise or by woven fabric, stiffened by dope,
varnish 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 without any permanent def-
ormation of the said parts.

The actual diaphragm portion proper in prac-
tice has given good results when made 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
of the container can be formed separate from
the main body and attached thereto, and the
end of the main body if desired may 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
forms or details of construction described, as
these may be varied to suit particular cases, for
example in cases where the diaphragm assem-
hiy is constructed from a plurality of pieces, the
particular class of cellulose or similar material
from which any one cr more of the individual
pieces ig formed, can be chosen at will and com-
bined in any suitabie manner.

What I claim and desire to secure by Letters
Patent oi the United States of America is:—

1. A sound reproducing unit comprising a con-

tainer, a coil in the container having a centrally

arranged ecore, a cap on the container having a
circular opening conecentric with and of greater
diameter than the core, so that an annular
magnetic zap is formed around the core, a dia-
ragm having a central cross ssctionally con-
cavo convex portion and a depending annular
flange, said diaphragim being arranged with its
convex side opposed to the cap its concave side
spaced from the core and with its annular flange
in the said arnular air gap, a conducting coil
on sald depending flange to which the speech
currents 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 & carrier bearing on the outer
portion of the diaphragm and having a substan-
tially semi-cylindrical chambei on its inner side
in which the convex side of the concavo c¢onvex
portion of the diaphragm is arrangzed, said car-
rier also having means to enable a horn to be
attached thereto.

3. In a sound reprecducing unit of the class
described, a diaphragm comprising a disc having
a centraily arranged crozs sectionally concavo
convex porbtion and a flangs extending around
said concavo convex portion and depending
from said disc.

4. A diaphragm as claimed in claim 3, made of
cellulose composition.

5. A diaphragm as claimed in claim 3, made
of a composition containing synthetic resin.

LEONARD YOUNG.
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