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ACOUSTICAL STRUCTURE

William G. Kemp, Pontiac, Mich., assignor to The Sound-

lock Corporation, Hazlehurst, Ga., a corporation of

Delaware

Filed May 29, 1961, Ser. No. 113,451
Claims priority, application Canada Sept. 15, 1960
6 Claims, (Cl, 181—33)

This invention relates generally to acoustical structure
and refers more particularly to a strong, lightweight acous-
tical panel designed to present a pleasing appearance.

One object of the invention is to provide a lightweight
acoustical panel having improved strength and rigidity.

Another object is to provide an improved acoustical
panel constructed to facilitate the installation thereof, or
removal from an installation, without interference with
the supporting members.

Another object is to provide an acoustical panel com-
posed of a lightweight semi-rigid core secured between
a perforated bottom pan and an upper sound reflecting
pan,

Another object is to provide an edge construction for
the acoustical panel which will prevent delamination of
the various parts of the panel.

These and other objects, advantages and novel details
of construction of this invention will be made more ap-
parent as this description proceeds, especially when con-
sidered with the accompanying drawing, wherein:

FIGURE 1 is a plan view of an acoustical panel em-
bodying the invention, looking at the normally exposed
surface thereof, with parts broken away and in section.

FIGURE 2 is an enlarged sectional view taken on the
line 2—2 of FIGURE 1.

FIGURE 3 is a perspective view of a corner portion
of the acoustical panel shown in FIGURE 1, with parts
broken away and in section.

FIGURE 4 is an enlarged fragmentary view of a ceil-
ing installation composed of panels of the type shown
in FIGURES 1-3, the section being taken across the panels
substantially along the line 4—4 in FIGURE 1.

Referring now more particularly to the drawing, the
acoustical panel shown in FIGURE 1 is generally indi-
cated at 10. The panel 10 includes a casing 11 having
a perforated cover member or pan 12 for exposure to
sound to be deadened, and a reflecting cover member or
pan 14 positioned behind the perforated pan 12 for re-
flecting sound back toward the perforated pan. The panel
also includes a lightweight, semi-rigid core 16, compris-
ing a honeycomb structure 52 having sound deadening
material 54 between the cells thereof, positioned between
the perforated pan 12 and the reflecting pan 14 and
secured to both for deadening the sound passing there-
through and for adding strength and rigidity to the com-
plete acoustical panel.

The perforated pan 12 comprises a substantially flat
rectangular sheet 13 having a plurality of orifices 18
therein. The orifices 18 may be in either a regular or
irregular pattern and are provided to allow sound to pass
into the interior of the panel 10 where it is deadened
by the sound deadening material 54 of the core 16. The
pan 12 may be molded, stamped or otherwise produced
from metal, plastic or other suitable material. The ma-
terial should present a smooth relatively rigid hard sur-
face capable of being cleaned with ease since the outer
surface of the sheet 13 of pan 12 will be exposed to
view in a finished acoustical installation.

The perforated pan 12 has at the ends of the flat sheet
13 ends 20 and 24 which are integral with sheet 13 and
extend upwardly therefrom at an angle of less than 90°
to the flat interior surface of sheet 13. Ends 20 and 24
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extend for only a part of the depth of the completed
panel 10. In a complete panel, and as best shown in
FIGURES 2 and 3, the ends 20 and 24 of the perforated
pan 12 abut ends 30 and 34 of the reflecting pan. Since
the free edges 38 and 42 of the ends 20 and 24 terminate
short of the plane of the flat sheet 15 of reflecting pan
14, and since these free edges are disposed laterally in-
wardly of the end of sheet 13, the panels can be arranged
end to end in an installation (not shown) and the actual
installation and removal of the panels can be made with-
out the edges 38 and 42 catching on the adjacent end sur-
faces of the abutting panel.

The reflecting pan 14 as shown comprises a substan-
tially flat rectangular sheet 15. Reflecting pan 14 may
also be molded, stamped or otherwise formed of metal,
plastic or other suitable material. The pan 14 should
have a relatively smooth hard dense inner surface in
order to efficiently carry out its sound reflecting function.
As best shown in FIGURE 4 wherein it may be assumed
that the sound which. it is desired to deaden is travelling
upwardly, the reflecting pan 14 is positioned behind the
perforated pan 12 with respect to the direction of travel
of the sound so that the sound passing through the perfo-
rated pan and striking the reflecting pan 14 will be re-
flected back toward the perforated pan through the sound
deadening material 54 of core 16.

It will also be noted that the reflecting pan 14 is pro-

vided at the ends of sheet 15 with ends 30 and 34 and
sides 32-and 36. These ends and sides are integral with
and extend downwardly from sheet 15 at a 90° angle.
The sides and ends 30, 32, 34 and 36 extend from the
upper surface 49 of the reflecting pan 14 to the inner
surface of sheet 13 of perforated pan 12. The free edges
of the sides and ends 30, 32, 34 and 36 actually contact
the inner surface of sheet 13 in a continuous line so that
sound is prevented from escaping around the edges of the
panel. This construction also allows the complete pan
12 including its ends and its hereinafter described sides
to be perforated without affecting the acoustical proper-
ties of the panel.
.- The core 16 is provided between pans 12 and 14 to
increase the strength and rigidity of the assembled panel
10 :and to deaden the sound passing therethrough. The
core 16 comprises a honeycomb structure 52 of plastic,
asbestos, paper, or other suitable core material, bonded to
both the sheet 15 of reflecting pan 14 and the sheet 13
of perforated pan 12, the individual cells of which are
filled with loose sound deadening material 54 such as
plastic fiber, glass fiber, wool or the like. The bond is
provided by films of adhesive 53. The core 16 may alter-
natively be foamed plastic, expanded metal or other light-
weight semi-rigid material in combination with separate
sound deadening material 54.

The perforated pan 12 has along the sides of the flat
sheet 13 channel-shaped edge portions 22 and 26 which
are of the same construction. As shown in FIG. 4, one
side 22" or 26’ of each channel-shaped edge portion ex-
tends laterally outwardly and in the plane of the sheet
to form an extension thereof. These channel-shaped edge
portions are laterally outwardly of and coextensive with
sides 32 and 36 of the reflecting pan 14 and define later-
ally inwardly opening channels 37. The sides 32 and
36 of pan 14 have flanges 32’ and 36" which extend later-
ally outwardly from the free edges thereof. These flanges
are received within the channels 37 and tightly clamped
by the channel-shaped edge portions to positively prevent
separation of the pan at the edges so that delamination
cannot begin. Since delamination is prevented at the
edges, the opposed surfaces of the pans will not be stripped
away from the surfaces of the core to which they are
adhered. The flanges 32’ and 36’ are pressed tightly
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against the sheet 13 of the perforated pan so that sound
is prevented from escaping around the edges of the panel
10 and is reflected back into the sound deadening material.

The semi-rigid hghtwelght core 16 positioned between
and bonded to the pans 12 and 14 provides a structure
which is extremely resistant to deformation under both
bending and twisting stresses, Such structure besides
havmg excellent acoustical properties may be cut around
openitigs in an acoustically treated surface or at the edge
of ‘the surface Wlthout providing special framing to prée-
vent sagging or warping of the panels. Therefore panels
constricted as “herein described have the advantages of
1ot only being simply constructed in  themselves but are
dlso sunple and economical to install. Further economy
in constriction exists due to the high strength ratio of
the panels 10 constructed with coré 16 which permits
larger panels to be used to. cover arn area to be acousti-
caily ‘treated the reby requmng less supportmg structure
and installation timie.

"The panels are arranged in rows end to end and sup-
ported along their adjacent sides by inverted T-bars 70.
Referring to FIGURE 4, the adjacent return-bent edges
of the Tower pan aré supported on the oppos1tely extend-
ing flanges ‘60 of the T-bar, ‘and the web 61 of the T-bar
extends upwardly therefrom’ between the panels ‘and is
formed’ with an aperturé 71 through whlch a wire sus-
pension member 72 extends.  The wire ‘forms a loop
through the aperture and about the web of the T-bar
and is twisted upon itself to ‘support the T-bar.

The prov1s10n of the channel shaped edges of the lower
pans. provrdmg stipporting lips for the ‘patels in effect
produces’ a' récess '63 above the lips so that the sides of
the ‘panels above the lips are Spaced laterally from the
web of the T-bar, With this cornstruction, the sides and
upper corners ‘of the panels provrde clearance and hence
do not intérfere with the, Wire suspension member, eifher
durmg or after rassembly Obviously, if the recessed con-
structron were' not provrded and the upper “and Tower
cornérs “of the panels ad]acent “the | web of the T-bar
formed simple 90° angles, it ‘would be necessary to form
wider T-bar flanges 1o support the panels in sufficiently
spaced relation to‘the web of the T-bar that no interfer-
ence would resilt.

The supporting lips defined by the return-bent channel-
shaped edge poitions 22’ and 26, together with the ﬁanges
32’ and 36" provide a trlple 1ayer of material whlch has a
r1g1d1fymg and strengthenmg éffect on the entire’ panel
structure Herice these supportmg lips tend to prevent
any irregularity from developmg in’ the exposed surface
of the lower pari.

The pancls 10 have a multiplicity of sound isolation
cells bounded by the walls of the honeycomb and by the
inner surfaces of thé ‘sheets 13 ‘and 15 of perforated pan
12 ‘and reﬁectlng pan 4. Sound enterlng a cell through
the perforatrons is eﬁ‘ectrvely isolated, since it cannot
escapé to the other cells through ‘the walls of the honey—
comb, nor through the unperforated sheet 15, nor can
any apprecrable amount of sound pass from the cell
through the perforatlons “The isolated sound is effectively
attenuated by the deademng mater1a1 54 Wlthm each and
every cell.

Any su1table adhesive 53 may be employed to secure
the edges of core 16 to the pans 12 and 14. The pans are’
pressed t1ght against opposrte surfaces of the core and con-
tact the edges of the core defining each cell.” The adhesive
layer 53 ‘exténds between all contacting ‘surfaces to pro-
vide' a Tigid’ un1tary structure. Thé pans, whlle of light
gage, w1ll not sag because of the adhesive connectron with
thie coré. The distance dcross each céll is so small that
obviously no saggmg “of the" pan ‘matérial between cells
will occur. Tt is ‘of ‘course absolttely” necessary that the
lower pan ‘12 present a perfectly flat appearance because
it provrdes the exposed suiface ‘and any n'reoulanty or
uiievenness ‘woiild ‘be readily apparent.

"As a firther means of eliminating any appearance of
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irregularity or unevenness in the surface of the lower pan
12, is is preferably covered with a coating (not shown)
of a flat or non-glossy paint.

What I claim as my invention is:

1. An acoustical panel comprising a casing and sound
deademng means within said casing, said casing includ-
ing first and second cover members, said first cover mem-
ber comprising a substantially flat perforated sheet adapted
to be exposed to sound, said second cover member com-
prising a substantially. flat sound. reflecting sheet in spaced
parallel relation to said. perforated sheet, said reflecting
sheet being substantially coextensive with said perforated
sheet and adapted to_reflect sound passing through said
perforated sheet back toward the 1attér, said second cover
member’ havmg laterally spaced sides. integrally joined to
opposite margins of said reflecting sheet and- extending
from said reflecting sheet toward said- perforated sheet,
said- first cover member having channel-shaped edge por-
tions 1ntegra1 with and extending along opposite margins
of said perforated sheet, said channel—sh'aped edge portions:
being laterally outwardly of and substantially coexten-
sive with said sides of said second cover member and
aeﬁmng channels opening laterally inwardly toward' said
sides of said second cover. member, said sound-deadening
means including a relatively rigid Honeycomb core form-
ing a layer between and substantially coextensive with said
sheets, the opposite surfaces of said honeycomb core be-
ing adhered directly to the opposed surfaces-of said sheets
to prevent said sheets from sagging or separating from
said: honeycomb. core, sound deadening material- in the
cells. of said honeycomb core, and: flanges integral- with
and extending laterally .outwardly from the free edges of
said sides. of .said.second. cover. member, said. flanges. be-
ing received. within said channels.and tightly . gripped. by
said channel-shaped edge portions to prevent separation of
said.cover . members.and.to. prevent delamination of-said
sheets. and.said. core.

2. The acoustical panel defined in. claim. 1, wherein
said.sheets. are rectangular, one side of :each. of said chan-
nel- shaped edge portions. extends laterally. outwardly. from
and in the plane of said perforated sheet. as an.integral
member. are. disposed at, rrght angles to .said sheets.

3. The structure. defined in claim, 2, including.an in-
verted T-bar supporting.a .channel-shaped edge portion.on
a flange of said T-bar, the web of said T ~bar being . dis-
posed :to.one side of said supported: channel-shaped-edge
portion and-i in laterally. spaced generally parallel relation
to the side of said second cover member adjacent the asso-
ciated. channel -shaped: edge portion, and- a_ suspensjon
member engaging the web. of said T-bar for supporting
the same, the space between the web of the T-bar and the
last-mentroned side of the second cover member prov1d1ng
clearance to avoid 1nterference with the suspension mem-
ber both dunnu and. after installation of the panel:

4. An acoust1cal panel comprlsmg a cas1ng and sound
deadenrng means wrtlnn sa1d casing, said.casing 1nclud1ng
ﬁrst and second cover members said first cover member
comprising a substantrally flat ﬁrst sheet, said second cover
member comprising a substantlally flat second sheet. in.
spaced parallel relation to and coextensive with the first
sheet, said. second ‘cover member havmg laterally spaced
sides, cxtending from opposite, margins of said second sheet
toward said’ first sheet, said. first cover member. havmg.
ch'rnnel -shaped edge portrons extendmg along. opposite
marglns of said first sheet, said channel- shaped edge. por-
tions bemg laterally outwardly of and substantially ‘co-
extenstve with: said sides of said. second .cover member
and deﬁmng channels .opening laterally. inwardly toward "
said sides of said second cover member, said sound deaden-.
ing .means. including a relatively rigid honeycomb .core, -
forming a layer betwéen and substantially coextensive with
said sheets, the opposite surfaces of said honeycomb core
being . adhered .directly to the opposed surfaces of said
sheets to prevent said sheets. from sagging or separatmg
from said honeycomb core, sound ‘deadening material in:
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the cells of said honeycomb core, and flanges integral with
and extending laterally outwardly from the free edges of
said sides of said second cover member, said flanges being
received within said channels and tightly gripped by said
channel-shaped edge portions to prevent separation of said
cover members and to prevent delamination of said sheets
and said core.

5. An acoustical panel comprising a casing and sound
deadening means within said casing, said casing including
first and second cover members, said first cover member
comprising a substantially flat first sheet, said second cover
member comprising a substantially flat second sheet in
spaced parallel relation to and coextensive with the first
sheet, said sound deadening means including a relatively
rigid honeycomb core forming a layer between and sub-
stantially coextensive with said sheets, the opposite sur-
faces of said honeycomb core being adhered directly to
the opposed surfaces of said sheets to prevent said sheets
from sagging or separating from said honeycomb core,
sound deadening material in the cells of said honeycomb
core, said second cover member having extensions project-
ing laterally outwardly beyond opposite sides of said
second sheet, said first cover member having extensions
projecting laterally outwardly beyond opposite sides of
said first sheet alongside the extensions of said second
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cover member, the extensions of said cover members be-
ing rigidly secured together to prevent separation of said
members and to prevent delamination of said members
and said core.

6. The acoustical panel defined in claim 5, wherein the
extensions of one of said members are channel-shaped
portions defining laterally inwardly opening channels re-
ceiving and tightly gripping the extensions of the other of
said members to prevent the aforesaid separation of the
members and delamination of the members and the core.
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