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1. 
The present invention relates to construction 

panels, and particularly to such panels having 
a composite structure. 
Among the objects of the present invention is 

the provision of new types of construction panels 
that are relatively inexpensive to make and yet 
are highly Suited for various types of structures. 

Further objects of the present invention in 
clude the provision of improved light-weight 
panels Suitable for doors, table tops, wall or ceil 
ing Surfaces or the like. 

Additional objects of the present invention will 
be more readily understood from the following 
description of several of its exemplifications, ref 
erence being made to the accompanying drawings 
Wherein: 

Fig. 1 is a perspective view of a door embodying 
a panel construction of the present invention; 

Fig. 2 is a Sectional view of the door panel of 
Fig. 1, taken along line 2-2; 

Fig. 3 is a plan view of the core sheet in the 
panel of FigS. and 2, before it is united with 
the other parts of the panel; 

Fig. 4 is a view similar to Fig. 3 of a modified 
form of core sheet in accordance with the present 
invention; 

Fig. 5 is a partly sectional side view of a table 
top made from a panel of the present invention; 

Fig. 6 is a Sectional view of a different form 
of panel embodying the present invention; and 

Fig. 7 is a Side View showing a modified panel 
Constructics in incompletely assembled form. 

It has been discovered that highly suitable 
construction panels can be provided by cement 
ing between two facing sheets, or to a supporting 
base sheet, a molded fibrous pulp sheet that has 
a multiplicity of pockets on both its surfaces 
generally, but not necessarily, extending sub 
Stantially its entire depth, each pocket being of 
limited lateral size and surrounded on all adja 
cent sides of the sheet by other spaced pockets. 
Such a core sheet is exceptionally light-weight, 
and inexpensive to make, yet, it unexpectedly 
provides both a very good rigidifying core and an 
acoustic and thernal insulation that greatly re 
duces the paSSage of Sound and heat through the 
panel. 
One of the most effective forms of the present 

invention is a door panel as shown in Figs. 1. 
and 2 for example. In these figures a door 
is shown as having a pair of plywood facings 
2, 4 cemented together on both sides of cellular 
core sheet 6. At the side edges of the door, 
edge insertS 9, 20 are provided to extend from 
the marginal edges of the core sheet 6 to the 
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door margin. These inserts form a stile and rail 
door frame aSSembly. Reenforcement inserts can 
also be used as indicated at 2, where the frame 
is to be extensively weakened as by the cutting 
out of an opening for receiving a mortised latch 
Set 32. 

In plan view the core sheet as shown in Fig. 3 
resembles S.OneWhat the molded pulp egg crate 
filler flats. A multiplicity of separate pockets 
22, 24 in the sheet extend from the opposite faces 
Substantially completely through the depth of 
the core sheet, and each pocket is bounded on 
all adjacent sides of the sheet by other pockets 
facing in the opposite direction. The blind ends 
of the pockets provide flat external walls 26 of 
limited area, that form Suitable cementing Sur 
faces against which the facings 2, 4 are readily 
adhered. At the Sane time generally trans 
versely extending walls 3 which form the sides 
of pockets 22, 24 extend fron. One face of the 
sheet to the other and are approximately fiat or 
Straight in transverse Section. These was 3G 
run in at least two different directions along 
the sheet and appear to be one of the important 
rigidifying factors of the COnstruction of the in 
Wention. 
The core sheet is of any fibrous material capable 

of being molded from an aqueous suspension, 
preferably Wood pulp. A molding die such as 
shown in U. S. Patent No. 2,192,937 issued March 
12, 1940, to E. T. Shepard, may be used for this 
purpose. It can be immersed in a Slurry of the 
Conventional pulp fibers. Such as ground wood, 
chemical and Senir chemical fibers, admixtures 
Of Said materials, etc. It is to be understood 
that glass fibers, hemp, asbestos and the like may 
also be employed. The fibers, when molded in 
the above-referred to manner, become interfeited 
so that the final core sheet is a coherent shape 
retaining product after it is dried, and has a 
structure resembling that of ordinary paper. 
While a single core sheet for an entire panel 

may be used, this is not essential. A plurality 
of individual Small core sheets, which are much 
more readily manufactured, are more suitable to 
use particularly Where additional reenforced 
SpacerS Such as mullions or center rails are used 
as intermediate rigidifying panel supports. A 
convenient size and shape for the individual core 
sheetS Would be a, One foot Square or a one foot 
by one and a half foot rectangle, approximately. 
In one highly effective form of the invention 

a door, 32 inches wide by 80 inches high, and 1A 
inches thick, is made by cementing two three 
sixteenth-inch-thick three-ply plywood sheets to 
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substantially abutting or interlocking core sheets, 
each 12 by 12 inches and approximately 1% inches 
between opposed surfaces, with approximately 12 
inch wide stiles and rails secured between the 
plywood face pieces. The standard casein type 
wood glue or the newer type resin adhesives gives 
the resulting door, which is exceptionally light, 
an unusually high resistance to deformation. A 
latch set 32 and hinges 34 are readily mortised 
into the edge blocks in the regular manner. 
Where the latch set is particularly large, an 

extra Support block 2 is needed and can be 
merely cemented in place along with the facingS. 
With filler sheets having relatively large widths 
it is advantageous to use two reenforcing blocks 
each half the width of one sheet, and positioned 
alongside opposite portions of the respective 
stiles. This gives greater strength and enables 
the use of a single size of filler sheet. 
Thicker or thinner plywood facings and core 

sheets are also practicable, and the thickness of 
the molded pulp walls can likewise be varied if 
desired. The distance between the Walls defining 
each pocket can vary within wide limits depend 
ing upon the ultimate structure which is desired, 
for example it may vary from about A inch to 
about 4 inches. It is preferred that these walls 
be substantially flat and extend through the 
depth of the sheet from one face to the other at 
an angle varying from 90 to 45° with respect to 
the plane of the facings. In general, where ad 
ditional stiffness is desired, from about 5 to 25% 
phenolformaldehyde or other types of resin may 
be incorporated in the core material. 

Fig. 4 shows a different form of core sheet con 
struction that is also Suitable for use in accord 
ance with the present invention. Here the sheet 
has a series of central pocketS 44 shown in the 
figure as facing downwardly, each of these pockets 
being surrounded by upwardly facing pockets 42. 
Around these pockets 42 there is in turn a grid 
work of additional downwardly facing intercon 
necting pockets or grooves 46. The tops of the 
groove-defining walls 48, and the Walls 50 forming 
the blind end of pockets 44, provide the upper 
cementing surface of the sheet, while the outer 
faces of walls 52 forming the blind end of pockets 
42 provide the opposite cementing surface. 
The thinner sizes of the core sheets 6 down 

to thicknesses of about one-fourth inch are Suit 
able for use with wall, ceiling or other construc 
tion panels that are not of the Self-Supporting 
type. Fig. 5 shows such a panel 60 used as a 
table top in conjunction with conventional type 
legs 62. The legs can be attached to the top in 
any convenient manner Such as by using the 
conventional attachment skirts 64 extending 
along the under side of the panel margins and 
secured to edge blocks TO as by obliquely directed 
screws 2 countersunk in the inner Surface of 
the skirts. The legs 62 may have their tops of 
generally rectangular cross section wedged be 
tween the spaced end faces of adjacent skirt 
64 as by studs 74 fixed to the legs, projected 
through holes in the corner wedge T6 and held 
in place as by nuts 78. The marginal edges of 
top 60 can be shaped to provide a more or less 
artistic appearance as by the rounded configura 
tion shown in the figure. 

For increased flexing rigidity where a plurality 
of Small core sheets are used, these sheets can 
be overlapped so that a row of pockets of the 
overlapping edge nest in the corresponding row 
of the overlapped edge, as shown in Fig. 7. Where 
the core sheet of Fig. 3 is used, the marginal edge 
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4. 
flanges can be trimmed down as shown at 90 SO 
as not to obstruct the nesting. When the aS 
sembled panel is pressed together to cure the 
cement, the nested portions are squeezed together 
to approximately the face-to-face thickness of 
the unnested portions. The individual Core 
sheets of Fig. 3 can have an even number of rows 
of pockets, so that any one edge has a pocket 
facing one Way on One end, and a pocket facing 
the other way on the other end. However to 
simplify the nesting, uneven rows of pockets can 
be used in the sheet length and/or the sheet 
width. This assures that the rows on opposite 
ends are of identical shape and nesting is con 
veniently effected without having to rotate the 
sheets to match the Overlapping edges. To effect 
this simplification the odd number of pocket 
rows need only extend in one direction, particu 
larly where the sheets are rectangularly shaped, 
So that the Overlapping edges are more con 
veniently Oriented. The Overlapping rows can 
be positioned transverse or longitudinal with re 
spect to the axis of flexure along which the panel 
is to show maximum resistance. 
Core sheets of the type illustrated in Fig. 4 

are more readily overlapped inasmuch as the 
edge flanges 92 do not interfere with the nesting 
and all sheet edges terminating in grooves 48 are 
of identical pattern and will nest. The reen 
forcing effect of the nested overlap with any type 
Core sheet is improved by cementing together the 
overlapped portions. However this cementing can 
be confined to only the projecting sheet face 
portions without appreciable loss of reenforcing 
strength, so that no special cement application 
is required for the overlapped portions. 
The construction panel of the invention is also 

highly suited for walls and ceilings, in which 
case one of the surface facings can be eliminated, 
Fig.6 shows such a typical panel construction 80 
in which a base sheet 82 is cemented to a molded 
pulp sheet 86 shown of the form illustrated in 
Fig. 4. Here the molded pulp sheet is not relied 
On so much for rigidity or strength, but for its 
ability to reduce the transmission of heat and 
Sound. The low transmission appears to be due 
at least in part to the air cells provided by the 
pockets. Even the exposed pockets make effective 
air cells, particularly so when the pocket open 
ings are of the Smaller sizes. However the pulp 
layer itself is a good. Sound and heat insulator, 
and its insulation is improved by decreasing its 
density, as by limiting the pressing it undergoes 
during manufacture. 
The panel 80 can be mounted in place as by 

nailing or otherwise fastening its marginal edges 
to Wall supporting frameworks, studding or 
joists, with its base sheet 82 outmost, that is 
defining the exposed surface of the wall. Alter 
natively the panel can be mounted with core 
sheet 86 exposed as for example to make ceiling 
or acoustic panels. In the interest of improved 
acoustic absorption the molded sheet 86 can also 
be of large Wall thickness. 
The edge framework shown in the door of Figs. 

1 and 2 is not needed for fixedly anchored panels 
unless the panels are intended for use where they 
are not adequately secured, as for example in 
large but thin partitions. A feature of the press 
ent invention is that the double faced panel 
makes a highly effective construction for a very 
thin partition that does not Occupy much floor 
space and is particularly low in Sound trans 
mission. 
The panel of the invention is not limited to 
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having facings or bases made of wood, whether 
laminated or unlaminated. Thus for special pur 
pOSes a door, table top or wall panel may have 
a plastic or hard pressboard (Masonite) facing 
Sheet. Alternatively and particularly for Wall 
and ceiling use the facing or base sheet 82 may 
itself be a more loosely pressed fiber board. 
Where fireproofness is an important considera 
tion a conventional plaster board facing sheet 
having a molded plaster layer covered by a ce 
mented paper wrapping is especially effective. 
The core sheets may also be rendered fireproof, 
aS by incorporating inert fibers or fillers in the 
Wood pulp, or by impregnating it with fire-re 
tardant chemicals such as sulfanic acid and 
ammonium phosphate. This is particularly de 
Sirable Where only one facing Sheet is used and 
the Core is exposed. 

For economy in manufacture, the glue used to 
adhere the core to the facing can be applied only 
to those portions of the core Surface that engage 
the facing. This is easily effected as by using a 
roller type glue applicator, so that only the high 
areas become coated. The sizing of the pulp or 
finished sheet is also desirable, when very little 
or no resin is used, to keep the glue from being 
absorbed too deeply into the thick Core sheet 
Walls, 

Substantially any type of resin can be used in 
place of the phenol-formaldehyde shown in the 
example. Specifically urea-aldehydes, amine 
aldehydes, melanine-aldehydes, amine-phenol 
formaldehydes, alkyds, glyptals, shellac, lignin 
are also effective. Thermosetting resins are pre 
ferred. Although. Only regular pocket patterns 
are shown in Figs. 3 and 4, the pockets can if 
desired be irregularly distributed. 
AS many apparently Widely different embodi 

ments of this invention may be made without 
departing from the Spirit and Scope hereof, it is 
to be understood that the invention is not lim 
ited to the specific embodiments hereof except 
as defined in the appended claims, 
What is claimed is: 
1. A light-Weight door having a pair of struc 

tural facing sheets cemented on both sides of a 
single Substantially uninterrupted layer of core 
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sheets molded from aqueous suspension, the layer 
being at least about 4 inch thick and bounded 
by a set of Structural rails and stiles at the edges 
of the sheetS, the Core sheets being interfelted 
cellulosic fibers and having a multiplicity of 
short walls extending from one facing sheet to 
the other and defining the side walls of pockets 
facing out from the opposite surfaces of the 
sheets, said walls being directed at an angle of 
between 45 and 90 degrees with respect to the 
facing sheets to stiffen the door against deforma 
tion. 

2. A flush door having a pair of thin sheet 
wood faces cemented together in parallel on Op 
posite sides of a single layer of a plurality of 
pocketed sheets molded from aqueous Suspension, 
encircled by and filling all the space bounded by 
solid wood rail and stile Spacers cemented be 
tween the edges of the sheets, said layer being 
at least about 1% inches thick and the individual 
sheets being essentially interfeited cellulosic 
fibers with pocketed side walls extending directly 
between the wood faces at an angle of between 
45 and 90 degrees with respect to these faces. 
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