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11 Claims,

My invention relates generally to building
structure, and it has to do more particularly with
novel means for forming walls and other sur-
faces of buildings, enclosures, and the like.

One of the objects of my invention is to provide
a building arrangement which is simple in con-
struction, inexpensive to manufacture, and easy
to install and maintain, and which provides for
increased sound deadening and thermal insula-
tion efficiency.

Another and more specific object is to provide
a wall-forming means which greatly reduces the
transfer of heat by radiation, convection and con~
duction thereby aiding in maintaining a more
nearly uniform temperature condition in homes,
buildings or other enclosures at a minimum of
expense and with a minimum of attention. To
this end, I provide an arrangement which serves
also the purpose of intercepting and neutralizing
the transmission of sound waves in such a manner
that sound-deadening ability of the wall struc-
ture is greatly increased.

A further object is to provide a wall structure
which includes at least one surface formed of a
section 'of comparatively thin fibrous material
(vegetable or mineral) normally of low moisture
content, which section has one of its sides cov-
ered and sealed by a metallic foil having charac-
teristics tending to minimize the transfer of heat
by radiation and its other side covered by plaster
or other suitable material forming a substantial-
ly finished wall surface.

Additional objects are to provide means of the
foregoing character which is practically weather-
proof and damp proof and which is not materially
affected by psychometric conditions so that the
wall surfaces and elements thereof are practical~
ly free from condensation and the effects thereof;
to provide a wall structure which is substantially
flame and fireproof; to provide a wall surface
which is warp proof whereby uniformly shaped
wall surfaces may be formed and maintained
over long periods of use; to provide a wall struc-
ture which is strong and durable ; and to provide
a wall surface of a character tending to prevent
air transfer therethrough by the process of in-
filtration.

Other objects and advantages will become ap- .

parent as this description progresses and by ref-
erence to the drawing wherein, .
Figure 1 is a horizontal sectional view of a
portion of the wall structure of an enclosure hav-
ing my invention applied thereto;
Fig. 2 is a vertical section taken substantially
on line 2—2 of Fig. 1; and
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Fig. 3 is an enlarged fragmentary section taken
substantially on line 3—3 of Fig. 1. '

In the drawing, I.have illustrated my invention
as applied to a wall structure such as may be
used in connection with various forms of build- 5
ings and enclosures, such for example as homes,
office buildings, vaults, storage chambers, and the
like. The wall section shown is particularly
adaptable for the outer walls of the enclosure,
but it is to be understood that where the enclosure 10
is divided into rooms or compartments, this wail
structure may well serve for each of the walls
thereof, including the sides, ceiling and flooring.

Now referring particularly to the drawing, the
wall structure shown therein comprises the usual 15
vertical studs 10 spaced apart in a conventional
manner and supporting at the outer sides thereof
the usual outer covering I which, in turn, sup-
ports the finishing surface which may take the
form of weatherboarding 12 or any other suit-
able material. Although I have shown a particu-
lar form of outer wall section, it is obvious that
this section may take any well known and desired
form without departing from my invention.

The opposite edges of the studs 10 support an
inner wall unit which will now be described.
This unit, in its completed and assembled form,
is made up of intimately joined parts which com-
prise an inner section 13 formed of a fibrous ma-
terial which may take the form of a fiber-board 30
or the like of any desired vegetable or mineral
character. This section 13 may be formed of a
single, continuous sheet of the dimensions of the
inner wall surface or it may be formed of a
plurality of sheets of desirable sizes and thick- 35
ness, the adjacent sheets being arranged in firm
abutting relationship to constitute, in effect, a
continuous wall surface, The fibrous material
i3 is, preferably, of a character (or is so Initially
treated) that its moisture content is reduced to 4o
the minimum and it is of quite compact form In :
Section. ~

The inner side of the fiber section {3 is covered
by a thin metallic foil 14 which may take the
form of tin foil or aluminum foil or any other 45
metallic foil, or the like, of light weight and hav-
ing high reflecting values for minimizing the
transfer of heat through the wall surface by radi-
ation. This metallic foil is firmly, uniformly and

- permanently secured to the fiber section by & 50

mineral cement or any other suitable adhesive
which will effect proper union as between the
foil and the section preferably without contacting
the foil directly with the fibrous material.

The outer surface of the fiber section I3 has 85



25 ticularly,

35 hereinabove described may

2

a covering or layer of plaster I5 applied which
may be of any suitable form having character-
istics adapting the same to adhesively cling to
and become intimately joined to the adjacent
5 surface of the fiber section. This plaster may be
‘applied to the entire wall surface as a continuous
and unbroken layer and may constitute the fin-
jshed wall surface or may be of a character
adapted for further treatment and decoration to
10 complete such surface. The thickness of this
plaster layer may be varied to suit the particular
conditions of use and without departing from my
invention. The outer wall sections 11 and 12 and
the inner wall unit I3, {4, 15 may be firmly se-
15 cured to the upright studs 10 in any desired and
well known manner and I have, therefore, not
shown means for effecting this securement in
detail.

In the structure so far described, it will be

20 noted that the wall surfaces and studs 10 define

closed air spaces 16 bounded on one side by uni-
tary foil, fiber, and plaster unit. This arrange-
ment provides increased efficiency in thermal in-
sulation and also sound deadening. More par-
I have found that approximately one-
third of the total heat which would normally be
transmitted through the space 6 is by radiation
transmission. The aluminum or tin (as the case
may be) foil 14 disposed on the inner side of

40 the inner wall unit has also been found, under

certain conditions, to reduce the normal transfer
of radiant heat about 90%. Wherefore by the
use of metallic foil according to my invention,
- total heat transmission through the wall surface
be reduced approxi-
mately 30%. The fiber material from which the
board 13 is formed has, as is well known, due to
its natural characteristics, low heat conducting
value; wherefore transfer of heat by conduction

40 is materially reduced by the use of the fiber-board

13. Also, by blocking off the wall spaces to define
closed and sealed compartments {6, there is a
tendency to reduce the transfer of heat by con-
vection. Therefore, in carrying out my invention,

45 the sum total of the effects of the foregoing

agencies have been found in certain instances to
be such as to reduce the total heat transfer
through the wall approximately 20 to 35% or
more. This is of considerable importance with

50 respect to the maintenance of a more nearly uni-

form temperature and air condition with a mini-
mum of expense and attention within the space
defined by this wall structure.

In addition to the foregoing, the fibrous mate-

55 rial of which the section {3 is formed has natural

characteristics giving to it some ability for sound
deadening. The plaster 15 is also of such a char-
acter as to have a dampening effect upon the
transmission of sound waves. The fiber-section

60 and the plaster, on account of their different well-

known physical characteristics, have different
vibratory frequencies; wherefore by intimately
combining fiber-section and plaster so that the
fiber-section serves as a firm, uniform backing

g5 for the plaster, this variation in vibration fre-

quency establishes what I believe to be a neutral-
izing effect which produces high, sound deaden-
ing efficiency in the combined structure of greater
value than the sum total of the individual sound
70 deadening values of the respective fiber and plas-
ter layers. = )

Stil! further, it will be recognized that in the
normal use of fibrous material and/or plaster in
an arrengement such as shown in the drawing,

75 heated air under normal pressure will pass by
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infiltration through the structure (due to its nat
ural porous nature) thus conveying heat through
the wall structure by convection notwithstanding
the known insulating value of the material per se.
However, I have found that in carrying out my
invention and by placing the metallic foil over
the surface of the fiber-section in a sealed fash-
ion, as above described, this infiltration is pre-
vented thereby additionally increasing the ther-
mal value of wall structure embodying my inven-
tion.

I have also found that wall structure embody-
ing the foregoing features is not materially af-
fected by psychometric conditions. The fiber
section, initially, embodies a minimum of mois-
ture content and, in carrying out my invention,
the entire structure is so sealed that the wall
surface is water and damp proof preventing ma-
terial deterioration snd decomposition of the
fiber-board. The normal insulating efficiency of
this structure will be maintained over long peri-
ods of use. The wall surface as a whole is quite
durable and it is materially strengthened and
supported so that the warping, from psychomet-
ric conditions or otherwise, is practically elimi-
nated.

Tor increased thermal insulation value, I pref-
erably employ within the space 16 additional
means for further blocking the transmission of
heat by radiation, conduction and convection.
Specifically, I mount within each space 16 a unit
{7 having the same shape and dimensions in
plan as the space 16. This unit may be secured
in this space in spaced relation to the inner and
outer wall surfaces by suitably located blocks 18
to which the unit is secured so as to provide on
the opposite sides thereof reduced sealed spaces
{62 and 16b. The unit 1T preferably consists of
a section 19 of fibrous material having its opposite
side surfaces covered and securely sealed by
sheets of metallic foil 20, 21 similarly to the foil
{4 on the similar fiber section 13. This metallic
foil 20, 21 may also be tin foil or aluminum foil
or any other similar material having high reflec-
tive qualities for additionally preventing the
transfer of heat by radiation. The fiber material
{8 additionally blocks the transmission of heat
by conduction, as above described; and, by divid-
ing the space 16 into smaller sealed spaces, ad-
ditional blocking of heat transmission by con-
vection is provided for. This intermediate unit
171 is also of a fireproof, damp proof, and warp
proof nature and is adapted to function with
maximum efficiency over long periods of time as
mentioned with respect to the unit including the
fibrous material 13.

Tt will be understood that while I have shown
only one form of structure embodying my inven-
tion, other changes in details and arrangements
of parts may be made without departing from
the spirit and scope of my invention as defined
by the claims which follow. For example, I may
employ more than one unit similar to the unit
17, which units may be arranged in abutting or
in spaced relation within the space 16; a fiber
section coated on one side only with metallic
foil may be inserted in the space 16 alone or in
combination with units similar to the units 17;
the thickness of these several units may be varied
to accommodate particular conditions of use to
the end of highest efficiency; the thickness and
depth of the spaces 16 may be varied; or a single
metallic sheet or groups of metallic sheets may
be inserted in the space 16 in accordance with
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the disclosure in my copending application Serial
No. 629,089,

I claim:

1. In structure of the class described, an inner
wall unit which is comprised of a relatively thin
sheet of comparatively stiff fibrous material of
minimum water content adapted to-extend sub-
stantially throughout the length and width of the
space to be insulated, a metallic foil covering on
the innermost side of said sheet adjacent the
space to be insulated, said foil being permanently
joined adhesively to said sheet in sea.cd fashion,
& Dplaster covering on the other side of said sheet
opposite said foil covering, sald plaster having
characteristics intimately joining the same to
said sheet; and a separate intermediate wall unit
mounted substantially parallel with and spaced
inwardly from said inner wall unit, said inter-
mediate wall unit comprising a relatively thin
sheet of comparatively stiff fibrous material of
minimum water content extending throughout
the length and width of the space to be insulated,
ametallic foil covering on and extending through-
out the opposite sides of said intermediate sheet,
and means adhesively joining said foil covering
to said intermediate sheet in sealed fashion.

2. In structure of the class described, a unitary,
integral wall unit extending throughout one of
the walls of the space to be insulated, which unit
is comprised of a sheet of fiber board of minimum
water content extending throughout the length
and width of said unit, a metallic foil covering
on and extending throughout the side of said
fiber board facing the space to be insulated,
means permanently -joining said foil to said fiber
board in sealed fashion and with the foil out of
direct contact with said fiber board, said foil
having relatively high reflective value for reduc-
tion of heat transmission by radiation, and a
blaster covering on the other side of said fiber
board and intimately joined thereto; and another
and separately-mounted wall unit spaced inward-
ly from said first wall unit in the space to be in-
sulated and comprising a sheet of fiber board of
minimum water content extending throughout
the Iength and width of the space to be insulated,
and a foil covering similar to said first foil cover-
ing adhesively applied to and extending through-
out the opposite sides of said latter sheet of fiber
board. .

3. In structure of the class described, a pair of
walls arranged to provide a space therebetween,
the inner of said walls being formed of g thin
sheet of relatively stiff fiber board of minimum
water content having non-conducting thermal
value, g highly reflective metallic foil covering
the side of said sheet adjacent said air space, said
foil being firmly and permanently joined to said
sheet out of direct contact therewith, a plastic
covering having a different vibration frequency
than said sheet intimately joined to the other
side of said sheet; and a separately mounted in-
termediate wall disposed in said space in spaced

and parallel relation to said inner wall and divid- .

ing said space into a plurality of substantially
parallel air chambers substantially sealed apart
from each other, said intermediate wall compris-
ing a sheet of relatively stiff fiber board of
minimum water content having a metallic foil
covering on and extending throughout the op-
posite sides thereof.

4. In structure of the class described, an inner
wall unit bounding an air space to be insulated
and comprising metallic means contacted by the

]

/ 3

alr of said space insulating against transfer of
heat by radiation, separate means out of contact
with the air of said space supporting said metallic.
means and insulating against the transfer of heat
by conduction, a finishing covering for said sec-
ond-named means, all said means being intimate-
1y joined together as a single integral piece with
said covering located on the side of said unit op-
posite sald air space; and another wall unit lo-
cated in the space to be insulated paralle! with
and spaced from said inner wall unit, said other
wall unit comprising a central section of low heat
conductivity which section is covered on its op-
posite sides with a material adapted to insulate
against the transfer of heat by radiation.

5. Wall structure for an enclosure which com-
prises means including & pair of spaced wall units
forming a closed space to be insulated, the inner-
most of said wall units being comprised of a rela-
tively thin and firm texture sheet of fiberboard
extending substantially throughout the length
and width of said space, a foil-like metallic sheet
covering and sealing throughout the side of said
fiberboard sheet adjacent said space, a relatively
thin layer of plaster-like finishing material inti-
mately joined to and covering the other side of
said fiberboard sheet: and an intermediate par-
tition unit separately mounted and dividing said
space into substantially sealed and substantially
parallel sub-spaces, said partition unit including
a relatively thin and firm texture sheet of fiber-
board extending substantially throughout the
length and width of said space, and foil-like
metallic sheets covering and sealing throughout
the opposite sides of said fiberboard sheet.

6. A wall structure comprising studding and
facing elements and having one or more air
spaces and means disposed within said air spaces
and attached to said studding for partitioning
the air space into two or more air spaces, said
means comprising sheeted non-metallic building
material having a thin metal coating on at least
one face thereof, parallel to the wall.

7. A wall structure comprising studding,
spaced facing elements, and means disposed be-
tween said facing elements and attached to said
studding for partitioning the space between said
facing elements into a plurality of spaces, said
means comprising non-metallic sheet material
having a thin metal coating upon both sides
thereof, substantially parallel to the wall.

8. A wall structure comprising studding,
spaced facing elements, means subdividing the
space between said facing elements into at least
two disconnected air spaces, said means compris-
ing non-metallic, fibrous sheet material having
a thin metallic surface upon at least one side
thereof, and means for attaching said sheet mate-
rial to said studding and substantially parallel
to the wall. '

. In structure of the class described, a wall
having spaced surfaces adapted to be exposed to
relatively higher and lower temperatures, and
non-metallic sheet material having a thin coat-
ing of metallic foil on both sides thereof, said
sheet material being substantially parallel to the
wall and subdividing the space between said sur-
faces into at least two air spaces. °

10. In a structure of the character described, a
wall having a closed space to be insulated and
partition elements extending substantially par-
allel to the 'wall and throughout the ares of said
space and dividing the same into a plurality of
disconnected air spaces, said partition elements
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comprising non-metaliic sheet material having &
thin metallic coating on at least one side thereof.

11. A structure of the character described com-
prising frame members supporting an outer sur-

5 face exposed to the wesather, a plurality of non-

metallic fibrous sheets having a thin metallic

coating on at least one side thereof, and means
for fastening said sheets in position between said
frame members to provide closed air spaces inter-
mediate said weather surface and sald sheets.

JOSEPH M. LE GRAND.




