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3,228,822
TUBULAR CORE PARTITION PANEL
Maurice Norman, Crystal Lake, I, assignor to United
States Gypsum Company, Chicago, Ill,, a corporation
of Ilineis
Filed Apr. 24, 1961, Ser. No. 105,082
3 Claims. (CL 161—139)

This invention pertains to prefabricated panels and,
more particularly, to a prefabricated panel having a tubu-
lar core disposed between a pair of facing sheets, and the
method of making the same.

Heretofore, many prefabricated panels have been con-
structed to meet the constantly growing demand for pre-
fabricated’ construction materials, Though many panels
have been constructed to meet this demand, the majority
of such panels have failed to provide many of the fea-
tures necessary in an acceptable and practical prefabri-
cated panel. To receive acceptance as a prefabricated
construction material, a panel must be economical, strong,
easily fabricated, adaptable to continuous production, and
easily erected on the job site. Moreover, prefabricated
panels of necessity must provide for the placement of
electrical conduits, plumbing lines, and the like, within
the panel itself,

Therefore, one of the primary objects of this invention
is to provide a panel that is economical and lends itself
well to continuous production.

Another object is to provide a panel that is structurally
sound; comparable in many respects to conventional
wooden stud construction erected on the job site.

Another object is to provide a panel that is easily
aligned and adjoined to another panel of like description.

A further object is to provide a prefabricated panel
that provides for the passage of plumbing, electrical con-
duits, and the like, within the panel itself.

A still further object is to provide a prefabrication con-
struction that is resilient and light in weight.

Further objects and advantages will become apparent
from the description, drawings, and appended claims.

Generally stated, this invention contemplates a panel
comprised of a pair of spaced facing sheets of aluminum,
steel, hardboard, gypsum board, or the like, having sub-
stantially cylindrical elongate tubular members disposed
therebetween. (As used in this specification and the ap-
pended claims, the terms “cylinder” and “cylindrical”
refer to a right circular cylinder. The tubular members
may be comprised of such materials as plastic, paper,
bagasse, asbestos, or the like. In order for the tubular
members to function structurally within the panel they
are arranged in a substantially adjacent parallel manner
with bonding means, such as adhesives, providing the
attachment with the face sheets. It has been found that
a structurally sound and improved panel is achieved by
deforming the tubular members to an out-of-round or
non-circular shape in cross section by use of pressure
during the fabrication process. The cylindrical tubular
members are placed in juxtaposed relation between the
facing sheets and pressure applied thereto. This results
in spaced elongated flattened portions being formed on
the tubular members in the area of contact with the face
sheets, While under pressure, the tubular members are
adhered to the facing sheets at these elongated flattened
portions, This provides a panel which is structurally
sound and, in many respects, comparable to conventional
wooden stud construction.

In order to facilitate the description and understanding
of this invention, reference is made to the appended
drawings in which:

FIGURE 1 is a perspective view of the panel with a
portion cut away to expose an area of the tubular core;

FIGURE 2 is a sectional view taken along line 2—2 of
FIGURE 2;
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FIGURE 3 is a perspective view of panels within a
form used in assembling the parel of this invention;

FIGURE 4 is a fragmentary view of a panel showing
the area of adhesion between a tubular member and the
face sheets;

FIGURE 5 is a fragmentary sectional view showing
end portions of two panels and a jointer tube prior to
being adjoined; and

FIGURE 6 is a fragmentary end view of a several
panel showing a spacer member inserted between the
face sheets.

Referring now to FIGURE 1, a panel 1, with a portion
cut away to expose an area of the tubular core 2 is il-
lustrated. The panel 1 is provided with a plurality of
elongate resilient tubular members 3 arranged in sub-
stantially abutting coplanar relationship between a pair
of spaced apart face sheets, 5 and 6. The face sheets
may be comprised of aluminum, steel, hardboard, gypsum
board, or any like material, and are preferably of a size
which can be easily handled and erected. The tubular
members 3 are of a length slightly less than the length of
the face sheets, 5 and 6, and are positioned therebetween
in such a manmner that slight recessed portions, only recess
portion 7 is shown, are formed between the face sheets,
5 and 6, at ecach end. The tubular members 3 may be
comprised of plastic, paper, asbestos, bagasse, fiberboard
and the like, and are of any appropriate size which
would form, with face sheets, a panel of conventional
size. The marginal free edge tubular members, only
member 11 is shown, are half-tube sections conveniently
formed by cutting a tubular member along its elongate
axis into sustantially a pair of semicircular sections. The
half-tube sections are positioned between the edges of
the face sheets with the concave portions exposed. The
core of tubular members 2 is placed under pressure in
order that each individual cylindrical tubular member is
deformed to an out-of-round shape with spaced elongated
flattened portions 10 formed substantially parallel to the
face sheets. Bonding means, such as adhesives, secure
the spaced elongated flattened portions 10 on each tubu-
lar member 3 to the face sheets, 5 and 6. Spacer mem-
bers, 8 and 9, such as wooden strips or like material, are
positioned within the recessed portions of which only 7
is shown. The spacer members, 8 and 9, are secured
to the face sheets by either bonding means, such as ad-
hesives, or by fasteners, such as nails or screws. Primarily,
these members function as built-in runmer elements for
the panel and thereby utilized in securing the panel to the
flioor and ceiling structure. In addition, end damage to
the face sheets is minimized since the members reinforce
the ends of the panel.

In one preferred emboediment, the prefabricated panel
is provided with face sheets 4’ x 8, made of ¥4’ thick
gypsum wallboard; a plurality of spirally wound jute
paper tubes of 2.52" outside diameter, wall thickness of
-04’" and length of 95 inches, arranged in abutting co-
planar relationsip therebetween; and wooden spacer mem-
bers ¥5”" x 24" inserted along substantially the width of
the panel at each end. The tubular members are de-
formed out-of-round to the extent that the spaced elon-
gated flattened portions on each tube in juxtaposition with
the face sheets are approximately 3s’* wide. Polyvinyl
acetate emulsion disposed over the spaced elongated
flattened portions and along the elongate axis of each
tube secure the tubular members between the face sheets.
In addition, adhesive means also secures the spacer mem-
bers in position between the face sheets.

As can be appricated, such a panel is comparatively
light in weight and fabricated from economical materials.
The tubular members of the core form convenient pas-
sages for receiving plumbing, electrical conduits, and the
like, within the panel itself. In addition, it is apparent
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that the panel already described could be used as a core
for another panel by laminating face sheet layers over the
existing face sheets.

FIGURE 2 is a sectional view taken along line 2—32
of FIGURE 1. As shown, a plurality of adjacent resilient
tubular members 3 are arranged between a pair of spaced
apart face layers, 5 and 6. Each resilient tubular member
3 has spaced elongated flattened portions, 10 and 12,
which are adhered to the face sheets by adhesive means.
Each tubular member may be attached to adjacent mem-
bers by adhesive means along the area of contact, 14,
between adjacent members. The edge members, 11 and
15, are half-tube sections with the concave portions there-
of exposed in order to provide a novel means of adjoin-
ing adjacent panels in the erection of a wall construction.
It is apparent, however, that the edges of the panels
could be formed in any appropriate manner which would
allow an acceptable method of adjoining adjacent panels.

. Heretofore, tubular members have been used in build-
ing construction to either lighten the construction, since
each member encompasses a void space, or to act as
thermal insulation by sealing off the ends of the individual
tube members in order to entrap the air within the
members. It is believed obvious that the panel already
described utilizes the tubular members in an entirely dif-
ferent and unique manner, ie., for structural purposes.
In order to provide a structurally sound panel which
utilizes tubular members for structural purposes, it is
necessary that the members function collectively to resist
any force which is applied to the face sheets. For ex-
ample, a load applied normal to an area on the face sheet
is transmitted to the immediate tubular members in sub-
stantial registration with the load area and is further trans-
mitted by these members to adjacent members which suc-
cessively act to buffer or resist the load. In effect, there-
fore, each tubular member acst to not only restrain the
face sheet in the area in which it is adhered to, but also
to restrain adjacent tubular members. It will thus be
apparent that the deformation of the tubes must be less
than that which would cause a tube so contact the face
sheet over 25% of the tube periphery, or expressed another
way, face sheet to tube contact over substantially all the
face sheet area. Preferably, the deformation is consid-
erably below this limit, and the term “elongated flattened
portion” used herein is to be understood and construed
to result from a deformation below this limiting value.
Except at the elongated flattened portion, the wall of the
tube remains in a curved shape.

It has been found that a structurally sound and im-
proved panel is achieved by deforming the tubular mem-
bers to an out-of-round or non-circular shape in cross
section by use of pressure. In FIGURE 3 a form 29 is
shown which is used to restrain the panels 21, 22, 25,
and 27 when pressure is being applied thereto. After the
tubular members have been adhered to the face sheets,
but before the adhesive is set, the panel is placed within
the form 26. The form 20 is preferably constructed with
a bottom 23 and two upright side members, 24 and 26.
One side member, 24, is movable so as to allow a degree
of clearance for the placement of the panels within the
form 20. As shown, the form 20 is preferably con-
structed to receive a plurality of superimposed panels.
After the panels have been disposed within the form 20,
the movable side member, 24, is positioned upright to
align the panels. Pressure is exerted on the exposed face
sheet of the topmost panel by controlled means 28, such
as weights, clamps, etc., and is retained until the adhesive
has set. When this condition has occurred, the pressure
is withdrawn and the panels, 21, 22, 25 and 27, are re-
moved from the form 20. By applying this pressure, the
tubular members within each panel are compressed slight-
ly out-of-round and because they are somewhat restrained
by adjacent members, an elongated flattened portion 10 is
formed on each member at its contact area with the face
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sheets, as well as between adjacent members. The ad-
hesion between the tubular members and the face sheets
results in the members being held in a deformed state
as described.

As can be appreciated, the pressure ptocess also emi=
bodies the advantageous features of accurat‘ely aligning
the panels and controlling the thickness of each individtial
panel. Since certain of the members within the panek
may vary in size to a slight degree, such as the face sheets
and the tubular members, it is essential that the effects
of such be minimized as such as possible. It is apparent
that each panel must be structurally true within certain
tolerances in order to be easily and rapidly erected. .By
controlled pressure the panel can be easily and rapidly
fabricated within the necessary tolerances. In addition,
the process lends itself to continuous production which,
of course, is one of the features necessary in an acceptable
and practical prefabricated panel.

FIGURE 4 shows the area of adhesion 30, accentuated,
between a tubular member 3 and the face sheets, 5 and
6. As shown, the tubular member 3 is deformed with
spaced clongated flattened portions 10, 12, 13 and 14,
positioned at intervals around the wall of the member.
The adhesive layer provides the attachment of the tubular
member 3 between the face sheets, 5 and 6. As can be
appreciated, the area of bonding is extremely important
to the structural soundness of the panel. It has been
found that the bonding area should not be of a width less
than .21 inch for a panel previously described as a pre-
ferred embodiment. This is believed necessary in order
for the bond to resist without failure shear stresses pro-
duced by minimal impact loads. In the preferred em-
bodiment previously described, the bonding area is &
inch wide in order to provide a structurally sound panel
which is comparable to conventional wooden stud parti-
tions. However, it is believed apparent that the mini-
mal and preferred bonding areas vary according to the
materials used as face sheets and tubular members.

FIGURE 5 shows a portion of a pair of panels, 40
and 41, and a jointer member 42 prior to being joined.
The side edge of each panel, 40 and 41, is provided with
a half-tube section, 43 and 44, respectively, having their
concave portions exposed. A jointer member 42 is used
in the alignment and attachment of the adjacent panels,
40 and 41. Preferably, the jointer member 42 is a
cylindrical elongate tube of the same material as the
tubular members of the panel. In order to provide a firm
and secure joint between adjacent panels, the outside
diameter of the jointer member 42 should be substantially
the same as the inner diameter of the half-tube sections,
43 and 44.

One method of erecting panels to form a conventional
wall construction is to position the panel in an upright
position with the tubular members extending vertically
and the spacer members in contact with the floor and
ceiling structure, To secure the upright panel to the floor
and ceiling structure nails are driven at an angle through
the spacer members into the supporting structure. To
join adjacent panels the jointer member 42 is adhesively
bonded within the concave portion of the half-tube sec-
tion 43 of one panel 40, Adhesive is also applied to the
exposed portion of the jointer member and the adjoining
panel 41 is positioned to receive the exposed portion of
the jointer within its half-tube section 44. With face
sheets of gypsum board or the like, the joint between ad-
jacent panels may be treated in the conventional drywall
manner by a suitable joint tape and cement; However,
it is believed obvious that the abutting edges of the face
sheets could be shaped in various ways, such as a bevelled
edge, to provide an exposed joint of pleasing appearance.

A joint between adjacent panels constructed in the
manner just described has been found to exhibit struc-
tural properties equal to or better than the panels which
it adjoins. As can be appreciated, a wall surface pro-
vided with structurally sound prefabricated panels and
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means for attaching the panels, would satisfy a long
felt need in the building industry.

By use of the jointer member, it is also apparent that
the panels are easily and rapidly aligned. Therefore,
with prefabricated panels constructed with controlled di-
mensions and the use of jointer members to align adja-
cent panels, the erection of the wall construction is but a
simple and rapid procedure.

It is, of course, obvious that the panels may be ad-
joined by other means, such as utilizing a jointer member
of the same dimension as the tubular members of the core
of the panel. The panels are constructed in substantially
the same manner as described but without the half-tube
sections. Therefore, when the panels are to be adjoined,
the tubular member is inserted between the face sheets
and adhesively bonded thereto. However, such an ad-
joining means requires greater time and effort on the part
of the erector to properly align and position adjacent
panels, and is thus believed to be a less desirable method.

FIGURE 6 shows a panel 50 with a side spacer mem-
ber 51 inserted along the side edge thereof and between
the face sheets, 5 and 6. The panel 50, as shown, is
severed along the vertical elongate axis of any tubular
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The second test was an impact load resistance test.
The panels in each case were suported as in the previ-
ous test. A 60-pound bag of sand with a 10" diameter
face was dropped at the strongest point on the face of
the panel from heights beginning at 6"’ and increased
6’ increments until failure of the outer sheet occurred
or the panel broke. The height of drop at failure is listed
in inches.

The third test made on the panels was a concentrated
load test. In this test, a steel disc having a diameter
of 1” was brought to bear against the face of the panel
at the weakest point. Force was applied to the disc
and recorded in pounds. The pressure was recorded at
the point when the outer sheet failed.

The fourth and last test was a column load or axial
compressive load test. In this test, the panels were
placed vertically in a test frame with the lower end rest-
ing on a steel plate. A compressive load was applied
uniformly along a line parallel to and spaced one-third
the distance of the thickness of the panel from one
face. The load recorded was the maximum load which
the panel could support.

Table A
Mid-Point | Impact Cone. Column
. Thick- | Weight, Load Load Load Load
Type of 4’ x 8 Partition Panel Tested 1ness, 1bs. (ist Test), (2nd (3rd (4th
inches 1bs./inch Test), Test), Test),
inches Ibs. 1bs.
(1) Spiral wound jute paper tubes, .04" wall thickness, 2.52"
outside diameter, tubes adjacent, pressure deformed with 34’
area of adhesion, ¥ gypsum board face sheets, ¥4’ x 214"’ top
and bottom wood spaeers__.._________________._______________ 3 85 1, 700 36 130 18, 000
(2) Same as (1) except with 34’ gypsum board face sheets, 3y 120 2,000 42 200 19, 000
(3) 2”7 x 3" wood studs, 16" 0.C., 34" gvpsum board applied
vertically, standard wallboard nails 8 0.C_..._._._._________ 3% 125 1,600 30 135 19, 000
(4) 1/ cell 99# kraft paper honeycomb core, 34" gypsum board
face sheets. .. el 244 110 1,100 30 215 13, 000
(5) 2" foamed polystyrene core, 14’/ gypsum board face sheets,
134 x 114 top and bottom wood spacers_ .. .. _____.______ 214 85 615 42 200 8, 000

member 54 at any appropriate position on the panel.
The remaining portion of the severed tubular member
54 within the panel is deformed to allow a side spacer
member 51, such as a wooden strip, to be inserted between
the face sheets, 5 and 6, along substantially the entire
edge of the panel. The spacer member 51 is secured by
bonding means, such as adhesives or fasteners, such as
nails. The side spacer member 51 provides an abutting
surface to be positioned against a wall or other vertical
surface, such as a door jamb, door frame, or the like,
and is secured thereto by nails or other equivalent means.
As can be appreciated, this provides a prefabricated panel
that is easily and readily adaptable to receive necessary
vertical members, such as door frames and the like, which
are necessary for a finished wall construction. It is be-
lieved apparent that the means of severing panels, as de-
scribed, of the preferred embodiment or the like, can be
accomplished by a hand saw or other appropriate con-
ventional severing means.

Panels made in accordance with the foregoing de-
scription of this invention have been fested and com-
pared with other comparable buliding panels having usage.
Tests have been made in accordance with ASTM Test-
ing Procedures described under “Strength Test for Panels
or Building Construction—ASTM E-72-55.” 1In each
test, panels of conventional size 4’ x 8’ were used. The
first test is designated as a transverse load resistance
test. In conducting this test, panels were horizontally
positioned and simply supported 1” from each end by
means of a roller support resulting in a test span of 94,
Load was applied to rollers bearing down at quarter-
points, ie., at two points approximately 23’ from the
supports on each end. The panels in each case were
deflected 14" or approximately L/200, L being the length
of span, with deflection being measured at the mid-point
by a deflection gauge.
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It will be noted from the above table that a panel
made in accordance with this invention, panel 1, is
structually comparable to 27 x 3’ wood stud wall con-
struction, panel 3. The increased benefits in structural
properties, by utilizing the concepts of this invention,
are dramatically illustrated by a comparison of the tubular
core panel, panel 1, with conventional prefabricated
panels, panels 4 and 5. In practically every test con-
ducted, panels 1 and 2 showed marked increased struc-
tural characteristics over panels 4 and 5. In comparing
the panels and test results listed, the thickness and weight
of the respective panels should also be considered. Again
it is apparent that panels 1 and 2 are comparable in
thickness and weight to panels 4 and 5. It is believed
that a lightweight panel, such as panel 1, constructed
of economical materials and exhibiting structural char-
acteristics comparable to conventional wood stud wall
construction would offer many advantages over prefabri-
cated panels commonly encountered.

As can be appreciated, a panel constructed in accord-
ance with the inventive concepts as set forth embodies
the practical and acceptable features necessary for pre-
fabricated panels. The panel is economical, strong, easily
fabricated adapted to continuous production, and easily
erected on the job site. In view of the many modifica-
tions which may be made and which will still remain
within the inventive concepts herein disclosed, it is in-
tended that the invention be limited only by the scope
of the appended claims.

I claim.:

1. A prefabricated construction panel comprising two
parallel spaced face sheets, a core unit disposed between
said sheets comprised of a plurality of nearly cylindrical
resilient tubular members, said members having their lon-
gitudinal axes parallel to the planes of the face sheets,
each of said members having at least two elongated
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flattened portions extending substantially uniformly along
its length and spaced equally about its periphery, each
said member secured at said elongated flattened por-
tions to the face sheets.

2. A prefabricated construction panel comprising two
parallel spaced gypsum board face sheets, a core unit
disposed between said sheets comprised of a plurality
of nearly cylindrical resilient fibrous tubular members,
said members having their longitudinal axes parallel to
the planes of the face sheets, each of said members
having at least two elongated flattened portions extend-
ing substantially uniformly along its length and spaced
equally about its periphery, said members adhered at
said elongated flattened portions to the gypsum board
face sheets, the area of adhesive contact totaling between
about 8% and about 15% of the area of the face sheets.

3. A prefabricated construction panel comprising two
parallel spaced gypsum board face sheets, a core unit
disposed between said sheets comprised of a plurality of
abutting resilient fibrous tubular members with their lon-
gitudinal axes parallel to the planes of the face sheets,
said members rendered out-of-round in cross section by
at least two elongated flattened portions extending sub-
stantially uniformly along the length of said members
and spaced equally about their peripheries, said members
being adhered at said elongated flattened portions to the
gypsum board face sheets.
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