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My invention relates to wall structures, and
consists in an improved acoustic construction.

The invention embraces the discovery that dia-
phragms composed of two sheets of electro-con-
ductive materfal, extending in closely spaced re-
lation with an air space or sheet of dielectric
material between, may be arranged in an elec-
tric field to dampen and absorb sound with ex-
ceedingly high efficiency. The diaphragms, so

10 constituted, comprise electric condensers whose

vibrations under the influence of sound waves are

dampened by the lines of electric or magnetic

flux of said fleld, with the consequence and effect

that the energy of the sound waves is dissipated
18 and the transmission of sound inhibited.

In the accompanying drawings Fig. I is a view
in bottom plan of a wall panel in which an exem-
plary embodiment of my invention is illustrated;
-Fig, II is a fragmentary sectional view, showing

20 to larger scale the panel in course of construc-
tion; Pig. IIT is a diagrammatic sectional view,
illustrating the application of the invention to a
- ceiling; Fig. IV is a view in perspective and to
relatively large scale of a composlte sheet used
in the construction of my soiind-absorbing wall;
Fig. V is a fragmentary view to still larger scale
of the sheet in assembly with the face of the
panel; and Fig. VI is a view in perspective of the
panel, illustrating certain modifications, to larger
scale than Fig. I, but on smaller scale than Fig. V.

In constructing or treating a ceiling (or a wall,

floor, or other structure) in accordance with my .

invention, I cover the expanse of the ceiling with
a plurality of diaphragms, which in this case ex-
tend in common plane. The diaphragms com-
prise electric condensers or elements of electric
condensers that are adapted to vibrate in the
earth’s magnetic fleld, as presently will be more
fully described. Advantageously, if not essential-

40

- within the expanse of diaphragms. For conven-
ience in installation or erection, the structure is

45 provided in the form of panel-like units,

a rectangular frame 1 formed of channel iron 6,
' typically standard one-inch channel iron." In

“this case the frame is three feet in length and,

a foot and one-half in width. ' Over one face of

the frame, a rectangular sheet 4 of iron”wire
‘screen is tautly. stretched and secured, say by
folding and clinching the margins of the séreen
55 UPOn. the lower flange 8 of the channel-iron frame, -
as shown at 2 in Fig. II. Into the shallow box"
or pan thus formed is inserted a bat or slab 5.
of-rock-wool, or a body of other suitable sound-

deadening material.
By means of suitable fastening devices (not

6o shown, but known to the art) the panels are as-

ly, a blanket of sound-absorbing material, such’
as felt, rock-wool, cork, or other material of suit-’
able sound-absorbing characteristics, is provided .

Turning to the drawings, it will be understood .
that each of such panels or units- ‘may consist in.

(CL 154—44)

sembled in or secured upon the wall being con-
structed or treated. In exemplary way in Fig,
II1, 1 show a preformed ceiling C which is to be
rendered soundproof. The panels 1, 4, 5 are se-
cured edge-to-edge upon the face of the ceiling.
The entire exposed face of the ceiling is covered
with the panels, in such manner that the slabs
5 of rock-wool form in effect a continuous blanket
of sound-absorbing material, confined between
the surface of the ceiling C above and the screen
4 below. The exposed surface formed by the
screens 4 of the several panels I, 4, 5 is covered
with a facing F which, as shown in Fig. IV, con-
sists in a sheet T of flexible dielectric material
(such as paper), to which is pasted a facing of
aluminum foil 9, or other non-resonant, electro-
conductive material. The composite sheet mate-
rial T, 9 may be put up in rolls, the same as
ordinary wall paper, and conveniently such sheet
material is pasted or glued to the screen surface
of the assembled panels 1, 4, 5, in the same gen-
eral way that wall paper is.applied to plaster
walls. In the completed installation, the metal
foil 8 of the applied sheet material T, 9 is pre-
sented downward or outward, and the paper 71 is
secured immediately to the wire screen (4), form-
ing a dielectric membrane between the outer
facing of foil 8 and the inner expanse of wire
screen.

While I have mentioned paper as the preferred
material of which to form the dielectric between
the electro-conductive sheets 4 and '8, it will be
understood that many other materials may be

~used. For example, a sheet of thin, flexible rub-
ber, or a sheet of flexible Cellophane, or the like,
may be.used as the dielectric. ~ Again, the sheet
may consist in a film of dielectric material ap-
plied to the inner surface of the foil, such film
being formed, for example, of glue, varnish, rub-
ber, cellulosic material, asphalt, or the like, which
may be applied in liquid state.
It will be understood that in the area deﬁned
by the frame | of each panel the applied facing
_F forms with the wire screen 4 to which it is
" appled a large diaphragm. ‘This diaphragm, in~
cluding a dielectric (1) between two shéets (4 and
8) of electro-conductive material, forms a flexi-
'ble electric condenser: that in response 'to the
1mpingement of sound waves upon it vibrates in
the earth’s magnetic fleld. When the diaphragm
so vibrates in the ‘natural magnetic field infini-
“tesimal electric currents are generated, and these
currents are dissipated, or grounded through the
screen ‘4 and frame-t. The kinetic energy of the
sound ‘waves, being: otherwise productive of the
““undesired transmission of sound, is spent in the
generation of electnc energy that is qulckly dis-
sipated.” :
CTt will also be understood that the “dig-
phragmatic-condenser described provides a
multiplicity of minute diaphragm units that are
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“standing of the invention.

2
individually effective, while the diaphragm as a
whole vibrates under the influence of sound
waves. Specifically, the facing F provides an
individual diaphragm unit D (Fig. V) for each
opening or mesh in the screen to which it is ap-
plied, and these diaphragm units are responsive
to sound waves independently of the vibrations
of the diaphragm as a whole. These minute dia-
phragm units, individually and in groups, are set
in vibration by waves of sounds of relatively high
pitch and medium pitch, while the diaphragm as
a whole responds to sound waves of relatively
low pitch. And the above-mentioned theory of
operation of the diaphragm as a whole applies
to each of the minute diaphragm units.

In the drawings, reference numeral 8 indicates
minute perforations which may be, and ad-
vantageously are, provided in the facing F. (The
perforations 8 may extend through both the sheet
1 and the sheet 9.)

In some cases I may augment the effect of the
earth’s field by providing additional and stronger
lines of magnetic or electric force in the vicinity
of the condensers.
magnetize or otherwise electrically charge the
iron screen 4, and provide a stronger and more
effective magnetic or electric fleld in which the
multiplicity of minute condenser. elements is
organized.

The various ways in whlch the wire screen may

be magnetized or electrically charged will be’
-understood by the engineer, and a more detailed

consideration of the physical and electro-
magnetic principles involved in the operation of
my structure is deemed unnecessary to an under-
.In the appended
claims the words “electrically charged screen”
are intended to cover a screen which in service
radiates either ma.gnetic or electric lines of
force.

In Fig. VI, I show in way of modlﬂcation that
the facing F may be applied to the panels in-

‘dividually, before they are applied to or in-
The

corporated in the ceiling or wall structure.
facing F may itself form the diaphragmatic con-
denser without the use of the wire screen 4. That
is, the facing P may consist in two or more
reaches of electro-conductive material with a di-
electric interposed between, and as sSo con-
stituted may be assembled upon the frame | or
other support with or without the wire screen 4,
or with. a supporting member that is not neces-
‘sarily formed of electro-conductive :naterial. In
Pig. VI,“I show a screen 4a of perforate sheet
metal as the support for the applied facing P,
and I show the facing formed of a sheet Ta of
paper, with a skin 9a of aluminum foil applied to
both its inner and outer surfaces. ‘It goes with-
out saying that other modifications and refine-
ments of the structure herein illustrated may be
made without departing from the essence of the
invention defined in the appended claims.

I claim as my invention:

1. A wall structure including a )iankct ot
sound-absorbing :material, a thin body of. elec-

‘trically charged metal covering said blanket; and

a thin sheet of electro-conductive metal secured
in assembly adjacent to said charged body, with
ahdlelectric interposed between: said body and said
sheet. .

2. A wall structure  including a blanket of
sound-absorbing material, a perforate screen of

More specifically, I may

Al
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electrically charged metal covering said blanket,
a thin flexible sheet of electro-conductive metal
secured in assembly adjacent to said screen and
means for electrically isolating said sheet from
said screen.

3. A wall structure including an electrically
charged screen of metal, and a flexible sheet of
electro-conductive metal secured in assembly ad-
jacent to said screen with a dielectric interposed
between.

4, An acoustic wall structure including an elec-

tric condenser in the form of a diaphragm, said

diaphragm including two reaches of electro-
conductive metal assembled to extend in close
juxtaposition with an interposed dielectric, the
body of at least one of said reaches including a
multiplicity of perforations, whereby the assem-
bly provides a multiplicity of relatively small
diaphragms within the expanse of the first-
mentioned diaphragm.

5. An acoustic wall structure 1ncludmg an ex-
panse of open-work screen formed of electro-
conductive metal carrying a facing composed of
a sheet of dielectric material secured face to face
with a sheet of electro-conductive foil; said fac-
ing being flexible, including a plurality of minute
perforations, and being arranged with the di-
electric material between said open-work screen
and said foil.

6. A wall structure including an electrically
charged screen of metal, and a flexible sheet of
electro-conductive metal secured in assembly ad-
jacent to said screen with a dielectric interposed
between, said dielectric comprising a sheet of
electrically non-conductive material carrying said
flexible electro-conductive sheet on its surface.

7. A wall structure including an electrically
charged perforate screen of metal, and a flexible
sheet of electro-conductive metal secured in as-
sembly adjacent to said screen with a dielectric
interposed between, said dielectric comprising a
sheet of electrically non-conductive material
forming with said flexible sheet of electro-
conductive metal, as applied to said perforate
screen, & multiplicity of small diaphragms.

8. An acoustic wall structure including a dia-
phragm that comprises a perforate sheet of metal
faced with a sheet of dielectric material carrying
on its outer face a thin codting of electro-
conductive metal.

9. An acoustic wall structure including a
blanket of sound-absorbing material applied to
and extending in the plane of the wall structure
and covered with a perforate screen of electro-
conductive metal, and an outer facing consisting
in a thin, flexible; sheet applied to such screen
over the expanse of the wall area, after the man-
ner that wall-paper is applied to the surface of a
plaster wall, said sheet comprising a thin per-
forate web of dielectric material carrying a facing

of perforate electro-conductive metal foil, and

such sheet being applied to the screen with the
dielectric web extending between the screen and

the foil, the body of the applied sheet, within

the sareas of the perforations in said screen and
within the areas defilned by and between the
perforations of the applied sheet itself, provid-
ing a multiplicity of diaphragms that are adapted
to vibrate individually and in groups under the
influence ¢ impinging sound. waves.
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