United States Patent 9

Porter

(o 3,881,292
(451 May 6, 1975

[54] INSULATING STRUCTURAL ASSEMBLY
AND STUD MEMBER FOR FORMING SAME

William H. Porter, Holland, Mich.
[73] Assignee: W. H. Porter, Inc., Holland, Mich.
[22] Filed: Mar. 26, 1973

{21] Appl. No.: 344,569

[75] Inventor:

[52] US.Cl ... 52/461; 52/471; 52/480;

52/483; 52/508; 52/378; 52/276
[51] Imt. Clioee E04c 1/04
[58] Field of Search ............. 52/284, 270, 582, 615,

52/265, 268, 236, 404, 378, 470, 366, 368,
376, 496, 364, 267, 269, 497, 309, 730, 419,
420, 416, 289, 417, 588, 589, 461, 471, 480,

483,508, 378, 276

[56] References Cited
UNITED STATES PATENTS

1,980,900 11/1934 Bemis....cccoovevcveniieverinnreinns 52/285
2,305,247  12/1942  FiSher.....coovvivevvvvvninevreeennnens 52/420
2,521,381 9/1950 Linck..... .. 52270 X
3,121,649 2/1964  Oliver ........... .. 52/419 X
3,336,709 8/1967 Berney et al.. .. 52/407 X
3,362,120 1/1968 Warren........ .. 52/366 X
3,393,920 7/1968  Ehrlich ...... .. 52/615 X
3,616,139 10/1971 Jones......... .. 52/615 X
3,637,252 1/1972  Metsker....cooveeveeeiivivnnnnee 52/309 X

3,742,672 7/1973  Schaeufele.......cc...ouee. 52/582 X
Primary Examiner—Frank L. Abbott
Assistant Examiner—Carl D. Friedman

Attorney, Agent, or Firm—Gordon W. Hueschen

[57] ABSTRACT

Insulating stud members comprising a foamed core
having a sheet-form fastening member affixed to one
surface and a thin moisture-impervious sheet affixed
to the other surface and extending beyond the edges
of the core to provide sealing flanges, and assemblies
comprising a plurality of abutting insulating panels
joined by the stud members, the panels each having a
foamed core slab and a rigid facing sheet bonded to
the core slab on one side thereof and a recess extend-
ing along the free edge of each of the adjacent core
slabs, the recesses of adjacent panels cooperating to
define a continuous open channel therebetween of di-
mensions just sufficient to receive a stud member so
that the flanges thereof engage the surface of the insu-
lating panels, fastening means extending through the
insulating panels and having their ends embedded in
the sheet-form fastening members of the stud mem-
bers, and the sealing flanges being sealed to the sur-
faces of the insulating panels by means of a sealing
material.

11 Claims, 4 Drawing Figures
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INSULATING STRUCTURAL ASSEMBLY AND
STUD MEMBER FOR FORMING SAME

BACKGROUND OF THE INVENTION

2
BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings,
FIG. 1 is a sectional elevation showing a panel con-

The present invention relates to paneling for forming 5 nection embodying the present invention,

or lining insulated enclosures, and is more particularly
concerned with such paneling containing foamed core
slabs and being joined to adjacent panels by means of
an insulating stud.

Insulated panels are frequently utilized to provide a
lining for refrigerated enclosures such as food process-
ing rooms, cold rooms, milking parlors, butcher shops,
slaughterhouses, and the like. In order to minimize heat
leakage into such refrigerated enclosures it is important
to provide a substantially continuous thermal barrier
throughout the insulating lining, particularly in places
where two adjacent panels are joined together.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the invention to pro-
vide an insulated panel assembly that has a vapor seal
on the outside wall at the joint between the panels. It
is still an additional object of the invention to provide
a vapor seal joint which permits some error in installa-
tion and permits change in position of panels after in-
stallation due to thermal changes or mechanical forces
without disturbing the vapor-proof seal at the joint. It
is still another object of the invention to provide me-
chanical means of securing panels to a wall with nails
or other metallic fasteners such as screws in such a way
that the metallic fasteners do not provide a through
continuous heat conductor. It is a further object of the
invention to provide a structure which can withstand
relative shift of adjacent panels due to differences in
thermal expansion and/or differences in thermal gradi-
ents across individual panels without disrupting the seal
between them and without causing other adverse con-
ditions. It is yet another object of the invention to pro-
vide a structure wherein the joint between insulating
panels is free of cracks or voids and is neat in appear-
ance. It is still an additional object to provide a struc-
ture of the type described particularly adapted for join-
ing interlocking panels of the type disclosed and
claimed in co-pending application Ser. No. 159,295,
filed July 2, 1971 for “Insulating Panel Construction,”
of the present inventor. Still other objects will readily
present themselves to one skilled in the art upon refer-
ence to the ensuing specification, the drawings, and the
claims.

The present invention contemplates an insulating
panel assembly comprising abutting insulated panels,
an elongated insulated connecting stud member, a
flange means attached to the connecting stud member,
and an attachment means securing the panels to the
connecting stud member. The panels are made up of a
foamed core slab of an insulating material and a rigid
facing sheet bonded to one side of the core slab. Adja-
cent ends of the core slabs are each provided with a
longitudinally-extending recess along the free end edge
of the core slab, and the recesses together define a con-
tinuous open channel therebetween. The connecting
stud member is received in said channel and is comple-
mentary thereto, a flange means is attached to the con-
necting stud member, extends outwardly from an ex-
posed side of the connecting stud member, and covers
the juncture of the connecting stud member with the
core slab.
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FIG. 2 is a fragmentary perspective view of a con-
necting stud member utilized in the panel connection
of this invention,

FIG. 3 is a sectional top view showing corner panel
connections embodying the present invention for wall-
to-wall joints, and

FIG. 4 is a fragmentary perspective view of a con-
necting stud member utilized in connecting corner
panel assemblies.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, abutting insulating wall panels
10 and 11 each comprise respective foamed core slabs
12 and 13, as well as rigid facing sheets 14 and 15
bonded to core slabs 12 and 13 on one side thereof.
Optional liners 16 and 17 made of a layer of heat-
reflective material can also be bonded to core slabs 12
and 13 and serve to provide a further barrier to heat
transmission. :

Recess 18 is provided in core slab 12 at the end face
thereof adjacent to abutting end face of core slab 13
and extends longitudinally along the free edge of the
end face of core 12, i.e., the edge of the end face not
bonded to facing sheet 14. SImilarly, recess 19 is pro-
vided in core slab 13 extending longitudinally along the
free edge of the abutting end face thereof and generally
opposite to recess 18. Recesses 18 and 19 together de-
fine a continuous open channel therebetween and re-
ceive in the channel elongated, insulated connecting
stud member 20 (FIGS. 1 and 2) which is complemen-
tary to the channel. Exposed side 21 of connecting stud
member 20 is provided with a moisture-impervious
sheet-form aluminum flange means such as cross-flange
22 adhesively attached thereto and extending out-
wardly from exposed side 21 so as to cover the junc-
tures of connecting stud member 20 with core slabs 12
and 13. Resilient, non-hardening sealing compound 23
is placed between cross-flange 22 and core slab 12, to
provide a vapor barrier seal which is maintained even
if there is relative movement between panel 10 and
connecting stud member 20 because of uneven thermal
expansion or contraction due to differing coefficients
of thermal expansion. Similarly, sealing compound 24
is provided between flange 22 and core slab 13.

Connecting stud member 20, as shown in detail in
FIG. 2, preferably is a laminated structure comprised
of a foamed slab 25 and a fastening member 26 such as
a wood strip affixed thereto by means of an adhesive
70. In the embodiment shown in FIG. 2 wood strip 26
provides a convenient facing that can be used as a fas-
tening member or nailer means for securing panels 10
and 11 to connecting stud member 20 with nail 30 and
also for securing connecting stud member 20 by means
of nail 31 to furring strip 27 attached to existing build-
ing wall 28 with appropriate fasteners such as nail 29.
Instead of wood the nailer means 26 may be made of
resin and fiberglass. Alternatively, connecting stud
member 20 can be a laminate with the nailer means
sandwiched between cross-flange 22 and foam slab 25,
or a laminate with a plurality of alternating strips of
wood or the like and rigid foam strips situated normal
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to cross-flange 22. However, for an optimum thermal

barrier and for convenience of construction, the con-

necting stud member construction shown. in FIG. 2 is
preferred.

As shown in detail in FIG. 4, an L-shaped connecting
stud member 33 is provided for making wall-to-ceiling
or wall-to-wall joints. The stud member 33 comprises
a foamed core slab 43 having an attaching member or
nailing means formed of wood strips 44 and 45 at-
tached to inner surfaces of the foamed slab 43 by an ad-
hesive 72. An outer moisture-impermeable sheet-form
member 79 of a material such as sheet-form aluminum
is affixed to the outer surface of the slab 43 by means
of an adhesive 73. The sheet-form member 79 has two
legs 38 and 40 disposed perpendicularly to each other,
and extending beyond the edges of the slab 43 to pro-
vide sealing flanges 37 and 39.

A ceiling-to-wall connection is shown in FIG. 1
where panels 11 and 32 abut at substantially right an-
gles, connecting stud member 33 is substantially L-
shaped and is received in recess 34 of core slab 13 and
recess 35 of core slab 36, which recesses together form
a continuous open channel. Flange 37 covers the junc-
ture of core slab 13 with connecting stud member 33.
Flange 39 covers the juncture of core slab 36 with con-
necting stud member 33. Sealing compounds 41 and 42
provide a vapor barrier seal between flange 37 and
panel 11 and between flange 39 and panel 32. Furring
strip 46 is attached to wall 28 by nail 47, and connect-
ing stud member 33 is, in turn, attached to furring strip
46 by nail 48. Panels 11 and 32 are attached to con-
necting stud member 33 by means of nails 80 and 81.

Panels 32 and 49 are substantially similar to panels
10 and 11 and comprise foamed core slabs 36 and 54,
respectively, faced with respective rigid facing sheets
55 and 49 bonded to one side of the core slabs. Con-
necting stud member 51 is attached by nail 56 passing
therethrough to ceiling beam 50 and comprises foam
slab 57 and facing 58 which can be made of wood, plas-
tic, metal, or the like materials. An open, continuous
channel is defined between panels 32 and 49 by respec-
tive recesses 52 and 53 situated generally opposite each
other and extending along the free edge of abutting end
faces of core slabs 36 and 54. Connecting stud member
51 is.complementary to the defined channel and is se-
cured to panels 32 and 49 by means of nail 59 which
passes through facing sheet 55 and is anchored in fac-
ing 58. Cross-flange 60 is attached to exposed side 61
of connecting stud member 51 and extends outwardly
so as to cover the juncture of panel 32 with connecting
stud member 51 and the juncture of panel 49 with con-
necting stud member 51. A vapor barrier seal is pro-
vided by resilient sealing compounds 62 and 63 that
permit relative movement, between panels 32 and 49
on one hand and connecting stud member 51 on the
other, brought about by differences in thermal expan-
sion.

If desired, core slabs 36 and 54 can be lined with
heat-reflective material such as liners 16 and 17.

While each insulated panel can be secured individu-
ally to a complementary connecting stud member re-
ceived in the channel between two abutting panels ei-
ther by gluing or by appropriate fasteners, in order to
decrease potential path of heat transfer it is desirable
to minimize the number of through fasteners that are
employed. To this end, facing sheets can be designed
to be interlocking by overlapping a portion of the fac-
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4

ing sheet over the underlying foamed core slab, deboss-
ing one of two adjacent overlapping portions and pro-
viding a slot under the other, planar overlapping por-
tion within which the debossed portion is received.
Then, by passing a fastener through the debossed por-
tion of a facing sheet of one of two adjacent panels,
both panels are secured to the connecting stud mem-
ber, and the fastener is covered by the overlapping pla-
nar portion of the other adjacent panel.

Such an arrangement is illustrated in FIG. 1 where
debossed flange member 64 of facing sheet 14 is re-
ceived in slot 65 provided in opposing end face of core
slab 13 and underlying planar flange member 66 of fac-
ing sheet 15 which overlaps the end face of core slab
13. Similarly, debossed flange member 67 of facing
sheet 55 is received in slot 68 provided in opposing end
face of core slab 54 and underlying planar flange mem-
ber 69 which overlaps the end face of core slab 54.
Such structures are disclosed and claimed in co-
pending application Ser. No. 159,295, referred to
above.

Referring to FIG. 3, a corner wall panel-to-wall panel
joint is shown utilizing structures similar to those of
FIG. 1. Furring strips 82 and 83 are shown attached to
conventional building wall structures 84 and 85 by
means of nails 86 and 87, respectively. A corner stud
33 as shown in FIG. 4 is affixed to the furring strip 83
by means of a nail 88. If desired, the stud 33 may also
be affixed to the furring strip 82 by a nail in similar
manner. An insulating panel 89 comprising a foamed
core 90, a rigid facing sheet 91 and a heat-reflective
liner 92 forms one side of the joint structure. A recess
93 is provided for receiving one leg of the stud member
33. The panel 89 is affixed to the stud member 33 by
means of a nail 94. Additionally, a field adhesive such
as a contact adhesive may be utilized to seal the engag-
ing surfaces of the insulating panel with the surfaces of
the stud member 33. A second insulating panel 95 com-
prising a foamed core 96, a rigid facing sheet 97, a heat
reflective liner 98 and a recess 99 is affixed to the stud
33 by means of a nail 100 passing through the panel
and embedded in the wood strip 44. A contact adhesive
may also be used to seal the panel edges to the stud
member 33. An adhesive 101 and 102, preferably an
elastomeric or non-solidifying adhesive, is provided in-
termediate the flangse 37 and 39 and the inner surfaces
of the panels 95 and 89. The mechanics of construction
of the wall-to-wall joint is similar to that of constructing
a wall-to-ceiling joint as described above.

The foamed core slab of the insulated panels and the
foam slab of the connecting stud member is preferably
made of a halogenated hydrocarbon-blown rigid poly-
urethane foam which provides a K-factor of about 0.15
upon aging. However, the particular type of material
that can be used is chiefly determined by the desired
insulating properties of the panel. Other suitable mate-
rials are closed-cell foamed polystyrene (K-factor
equals 0.20), foam rubber, ceramic foam, and the like.

The rigid facing sheets preferably are fiberglass-
reinforced polyester resin sheets; however, any other
type of plastic sheet material, or the like, capable of
withstanding the contemplated use are suitable. Other .
typical materials are vinyl sheets, fiberglass-reinforced
vinyl sheets, and the like. '

A preferred heat-reflective material for the back side
of the foamed core slab is aluminum foil. If the core



3,881,292

5

slab is foamed with an integral skin, the skin itself can
be painted with an aluminum paint, or the like.

A suitable resilient, non-hardening sealing compound
for sealing the stud member flanges to the panels is a
silicone rubber caulking compound, or the like. If de-
sired, the sealing compound can also be used to fill the
seams at the juncture of the overlapping flanges of ad-
jacent panels.

The foamed cores of the stud members may be of ma-
terial similar to that of the panels.

The fastening member or nailer layer may be of any
relatively hard material which will accept screws or
nails. Wood is preferred, although fiberglass-supported
resin sheets may be utilized.

The facing materials may be of any material such as
sheet metal or plastic material. However, sheet alumi-
num is preferred. Screws may be used as well as nails,
and even non-metallic fastening means may be used if
it is of suitable strenght.

If desired a field adhesive may be used intermediate
the various joint surfaces to render the structure mois-
ture-impervious.

The insulating pane! and stud member assemblies of
the present invention have many advantages over the
prior art structures. Because a separate stud member is
utilized, which may be independently fastened to a fur-
ring strip or other support, a separate fastening means
such as a nail or a screw may be utilized to support the
panel members to the stud member. This results in a
cascade arrangement of nails or screws so that there is
no single continuous metallic path which would cause
a heat conduction loss from one surface of the struc-
ture to the other. A further advantage lies in the fact
that a metallic flange extends on the inner sides of the
stud member and forms a seal with the engaging sur-
face of the panels oriented in the direction of move-
ment of the panels caused by heat expansion or con-
traction. When the panel members expand or contract,
it is in the direction of the seal and even though the
edge of a panel may slide with respect to the flange, be-
cause the flange is sufficiently large and because a soft
elastomeric sealing material is used, a continuous and
unbroken seal remains. In prior art structures pannels
are sealed at a butt joint wherein the plane of the move-
ment of the panels is perpendicular to the seal. This
causes the seal to be broken by only a relatively small
movement due to heat expansion or contraction. A fur-
ther advantage is that the stud members are particu-
larly adapted for use with interlocking panels as de-
scribed above. Additionally, the corner-type of stud
member may be utilized to connect adjacent panels ei-
ther at a vertical corner or at a juncture with panels
used at the ceiling. The metallic flanges may lap end-
wise as well as sidewise to provide seals with structures
at the end of the studs.

Another advantage is that when used with interlock-
ing panels as shown and described, a continuous strong
surface is provided without exposed fasteners.

The foregoing discussion and the drawings are illus-
trative of the present invention and are not to be taken
as limiting. Still other variations within the spirit and
scope of the invention will readily present themselves
to the skilled artisan.

I claim:

1. In combination, a structural assembly comprising:

1. abutting insulating panels, each having:

a. a foamed core slab of an insulating material,
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b. a rigid facing sheet affixed to the core slab on
one side thereof which facing sheet has at least
one portion thereof which overlaps the underly-
ing foam core slab and the facing sheet from an
adjacent panel, and

c. arecess provided at an abutting edge of said core
slab extending longitudinally along said edge, the
recesses of two abutting panels cooperating to
define a continous open channel therebetween,

2. an elongated insulating connecting stud member

complementary to and disposed in said channel,

comprising:

a. a foamed core slab,

b. a moisture-impervious sheet-form layer affixed
to an outer surface of said slab and having mar-
gins extending outwardly beyond the edges of
said slab to provide lateral flanges covering each

_ juncture between said stud member and the core
slab of said adjacent abutting insulating panels,
and

c. a relatively hard attachment member affixed to
the other side of said stud member foamed core
slab, and

3. attachment means securing said panels to said at-

tachment member 2(c).

2. A structural assembly according to claim 1,
wherein said attachment member (c) is a wood layer.

3. A structural assembly according to claim 1,
wherein an elastomeric adhesive seals the flanges of
said stud member to said insulating panels.

4. A structural assembly according to claim 1,
wherein the moisture-impervious sheet-form layer (2b)
of said stud member is formed of aluminum.

5. A structural assembly according to claim 1,
wherein an elongated fastening means passes through
said connecting stud member and anchors said stud
member to an underlying support member.

6. A structural assembly according to claim 1,
wherein said fastening means are nails.

7. A structural assembly according to claim 1,
wherein said fastening means are screws.

8. A structural assembly as defined in claim 1
wherein each of the abutting insulating panels (1) have

a. a foamed core slab of an insulating material,

b. a rigid moisture-impervious facing sheet affixed to

the core slab (a) on one side thereof,

c. a heat reflective liner affixed to the other side of

the core slab (a), and

d. a recess provided to an abutting edge of said core

slab (a) extending longitudinally along said edge,

the recesses of two abutting panels cooperating to
define a continuous open channel therebetween in

which to receive the stud member (2).

9. A structural assembly comprising, in combination

1. abutting insulating panels, each having:

a. a foamed core slab of an insulating material,

b. a rigid facing sheet affixed to the core slab on
one side thereof which facing sheet has at least
one portion thereof which overlaps the underly-
ing foam core slab and the facing sheet from an
adjacent panel, and

c. arecess provided at an abutting edge of said core
slab extending longitudinally along said edge, the
recesses of two abutting panels cooperating to
define a continuous open channel therebetween,
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2. an elongated insulating connecting stud member
complementary to and disposed in said channel,
comprising:

a. foamed core slab,

b. a moisture-impervious sheet-form layer affixed
to an outer surface of said slab and having mar-
gins extending outwardly beyond the edges of
said slab to provide lateral flanges covering each
juncture between said stud member and the core
slab of said adjacent abutting insulating panels,
and

c. a relatively hard attachment member affixed to
the other side of said stud member foamed cored
slab, and

3. attachment means securing said panels to said at-
tachment member 2(c¢), wherein one overlapping
facing sheet portion of one of said abutting panels
is a planar flange member extending along the edge
of the facing sheet, wherein the adjacent overlap-
ping facing sheet portion of the other of said two
abutting panels is a debossed flange member ex-
tending parallel to said planar flange member,
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8

wherein the end face of the core slab overlapped by
said planar flange member is provided with a slot
under the facing sheet, and wherein the debossed
flange member is received within said slot.

10. A structural assembly according to claim 9,
wherein a fastening means passes through said
debossed facing sheet flange member and the underly-
ing core member and is anchored in said attachment
member 2(¢).

11. A structural assembly as defined in claim 9
wherein each of said abutting panels have

a. a foamed core slab of an insulating material,

b. a rigid, moisture-impervious facing sheet affixed to

the core slab (a) on one side thereof,

c. a heat reflective liner affixed to the other side of

the core slab (a), and

d. a recess provided at an abutting edge of said core

slab (a) extending logitudinally along said edge, the
recesses of two abutting panels cooperating to de-
fine a continuous open channel therebetween in

which to receive the stud member (2).
* % * * *



