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5 Claims.
1 o .

This invention relates generally to inmiprove-
ments in panels, and in particular to hollow-
core docr constructions. .

Flush solid-core doors as gensrally made here-
tofore are relatively heavy, as compared with
paneled doors or the like of equil size, due t0 the
greater quantity of material employed in their
manufacture. In gddition, solid-core flush doors
as heretofore made have rendered them subject
to warpage under varyihg clinatic and atmos-
pheric conditions. ‘

It is an object of the present invention to pro-
vide a flush hollow-core door or like structure
so constructed that it not only is lighter in
weight, as cotnpared with a solid stfuctute, such
as a flush solid-core door of conventiodal con-
struction, but one that is stabilized to & substan-
tial degree against distortion resulting froim
varying conditions of humidity.

In all or most wood working mills, such
and door plarits, there are left-over pleces of
wood that are classed as core blocks. The core
blocks from certain operations may be made up
of pieces more or less uniform as to width ahd
thickness, but varying in length. It is another
object of the present invention to provide an
improved flush door or other panel-like struc-
ture having a core that may be made up of such
heretofore short and narrow pieces of lumber,
and which door, while of sturdy constructlon
also is substaptlally less in weight than conven-
tional solid flush doors of like dimensions. Re-
duction in weight of such doors is important, not
only from the standpoint of the reduction of
stresses on hinges and frames and of the re-
duction of effort required in swinging them in
use, but also from the standpoint of the reduc-
tion in handling and shipping costs from the
point of origin to jobbers and users.

Another object of the invention is to prov1de
a flush door having a core that provides mternal
ventilation substantially throughout the Wldth
and length of the door, not only for facilitating

the drying and setting of the glue employed in

the manufacture of the door, but for the pur-
pose of subjecting internal surfaces of the door
structure fto conditions of humidity similar to
those that affect the outer surfaces for thereby
neutralizing, in substantial degree, the .forces
that generally produce distortion of large wood
panels.

Other objects of the invention relate to various
features of construction and arrangement of
parts that will be apparent from g consideration
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drawmgs, ,Wherexn

Fig. 1 is.a broKen. front elevatmn of a panel
construction such .as a ﬂush hollow-core door
that.is 111ustrat1ve of the present invention.

Fig. 2 is.an enlarged sectional view taken on
lme 2—2 of Fig, 1,

., Fig. 3 is an enlarged sectmnal view taken on
line 3—3 of Fig. i.

Fxg 4 is.a broken perspectlve view illustrating
a core striicture in an initial state of manufac-
ture.. . .

Pig.51s 5 broken perspectlve view of a detached
core stiuctiire. | .

Fig. 6.i5 a broken 51de e]evatlon of a door show-
ing in positioni therein a modified core struc-
tire. .

JFig. 7 is.ah enlarged sectmnal view taken on
line, T—1 of Fig. 6.and illustrating the modified
core structure..

Flg 8isd broken vertlcal longltudmal sectional
V1ew of .a flush-type. cupboard door, taken on a
line mtermedlate horizontal stiles, and illustra-
tivé of the p-1 eésent 1nvent1on .

. IA the. drawmg, tHe door shown in Fig. 1, for
the purpose of ﬂlustratmg the preferred use of
the  iriveiition, is prov1ded with a surface- -cov-
ered .structufe com‘r'smg edge stnps, prefexa-
bly arranged to form a, frame 10, with or without
Jjoined. cofners, mcludmg upper and lower rails
i1, Stilés 12 and a.core structure i3. As shown,
the d1mens1ons of the frame conespond to the
width .ahd . length of. the .door. :The rails and
stiles imay be umted at the corners of the frame
by.dowels, Ty mort1se and tenon joints, or by any
Gther Suitable means, not shown
. The core s r cture I3,1s of the requlred length-
16 and  crosswise dlmens1ons to “fit within -the
frame 10, and in the partlcular structure illus-
tratéd, the corels. attached to the framie by staples
{4. _Thé fit 6f the core w1th1n the frame need not
be precise nor. neéd the staples afford any sub-
stantial r1g1d1ty to thé structure inasmuch as
they are employed in the m1t1a1 assembly pri-
marily for retaining the - parts ‘together during
the subsequent manufaoturlng ‘stages.

Thé core stricture 13- may e -made, and for
the burpose of economy preferably 1s made, of
aVallable matetial that mlght other\mse be-classed
as serap. As 1nd1cated il Fig. 4, the core initially
is-assembled in-slab ‘form by gluing together ab
the edges a number of relatwely short p1eces of

form - m w1dth and thlckness or which can be
ade 50 by éconcimical- mill operations. Such
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pieces of lumber indicated in Fig. 4, generally
are of random or non-uniform length whereby
the end joints of the pieces in the assembled slab
are staggered. It is not necessary that the blocks
in the assembly provide two planar surfaces as
blocks of different heights from an assembly
table top are permitted. Lengths also may vary.
After removal from the glue-up clamps, the com-
posite slab is run through a resaw then run
hrough a moulder which reduces it to a uni-
form or other condition of desired thickness cor-
responding to the thickness of the frame (0. At
the same operation, one set of longitudinal
grooves or channels is formed in each of the op-
posite faces, preferably all in one direction as
illustrated by grooves 6. The slab is then
grooved on each face by a new seb crossing the
first set, as by passing it through a gang grooving
machine which cuts transverse grooves in each
face of the slab as shown at T in Fig. 5. The
two sets of grooves §6 and 7 of each face are
preferably uniformly spaced fo provide regularly
distributed studs or blocks 18 that are integral
with a medial web 19, preferably centered be-
tween the faces of the cut slab.

Tn the structure shown in Figs. 1, 2 and 3, sheets
are secured to opposite sides of the frame and
core structures which impart to the door its flush
character. Where a wood grain at the surface
is desired, veneer is suitable and it is preferably
cross-banded by an inner ply of wood to provide
relatively crossing grains. As illustrated in said
ficure, there are glued to the respective co-planar
end-surfaces of the studs 18 and to the corre-
sponding faces of the frame 10, on each side of
the door, a cross-banding wooden sheet 28 that
may be a ply of wood veneer approximately &'’
in thickness and having the grain extending
crosswise of the frame. Such cross band having
the grain extending crosswise of the door, offers
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substantial resistance to dimensional changes in -

the door in a transverse direction. To the outer
surface of each crossband 20, in the form of the
door shown in Fig. 1, there is glued a finishing or
facing sheet of veneer 21 with grain lengthwise
of the door. The facing sheets, which may be
of o selected wood, such as hard wood, give the
door the desired surface appearance and may be
finished as desired. Any wood ply covering may
be one or more pieces arranged as desired.

In gluing the crossbands, with or without the
outer veneer sheets, to the frame and core as
mentioned above, the coplanar suriaces of the
studs and the faces of the frame receive the glue.
As will be noted, each of the studs 18 at one side
of the web 19 is arranged directly opposite a stud
on the other side, and hence substantial pressure
may be exerted on the assembly by the press dur-
ing the gluing of the crossbands to the frame and
core or of the veneer to the already glued-on cross-
band, without producing distortion of the web 19
or the sheets carried by its studs 18. The cross-
pands 28 thus are secured along the margins to
the frame 10 and are attached at numerous inter-
mediate, and preferably regularly disposed, areas
or spots to the studs 18.

It will be understood that the core structure
13 of a particular door need not be composed of
a single slab, but may consist of two or more pre-
formed slabs, each preferably extending across the
opening of the frame and initially secured to the
frame by staples.

Preferably, ventilation passages are provided in
the frame 10, which communicate with the core
channels I6 and 11 on each side of the medially
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disposéd web 19, as shown at 22 in Figs. 1, 2 and 3.
The passages 22 may be in the form of transverse
erooves formed in the surfaces of the upper and
lower frame rails 1§, These ventilation passages
are visible only at the ends of the door and are
not, therefore, objectionable from the standpoint
of appearance, but they facilitate the drying or
setting of the glue used in attaching the crossband
to the core, and thereby shorten the conditioning
pericd that is usually required between comple-
tion of the manufacture of the doors and the
shipping of the same, Likewise, the passages 22
permit the inner door structures to bresthe with
temperature changes, and to take on or give up
moisture under varying conditions of humidity
that affect the outer surfaces of the door and they
thus tend to effect equalization of those forces
which produce warpage of wood structures. As
many ventilation passages may be provided in the
frame rails as desired. In spite of the fact that
the structure is one to minimize or prevent warp-
ing, the minimizing of warp-inducing forces less-
ens the stresses imposed within the structure.

The web {9, being relatively thin, exerts but
small warpage forces, even should conditions ob-
tain wherein one side of the web contains much
more moisture than the other. The studs I8
themselves, being of relatively small crossgrain
dimensions, expand or contract inappreciably
under the influence of humidity changes. Be-
cause the core is formed by numerous pieces 15
of woed glued edge-to-edge and has random dis-
position of annular rings, the tendency of some
pieces to warp in one direction Is substantially
resisted by the opposite tendencies of other pieces,

‘and hence the core itself is substantially stabilized
‘against distortion, due to differences in the hu-

mid.ty affecting opposite sides of tiae core. he
crosswise forces exerted by the web {9 in tending
to expand or contract transversely are of low
degree, due to the relative thinness of the web.
Such forces are resisted by the crossbands or
other surfacing sheets, and hence the improved
door not only is relatively light in weight, as com-
pared with a solid type flush door of similar
dimension, but it is substantially more stable with
respect to dimensicnal changes when subjected to
variations in humidity or climate conditions. In
the core, the ends of blocks {5 (Fig. 4) exhibiting
ends of grain, are not effectively glueable, and
hence, commonly no glue is applied. Thus, there
are formed unglued joints in the midweb (9 at
these locations. Moisture vapor inside the core
channels can thus readily penetrate the midweb
through these unglued joints, thus further to
minimize humidity differences.

In Fig. 6 a door is illustrated which may be
manufactured as above described and comprises
a frame 23, a core 24, crosshands 28, and facing
sheets 26. The core 24 has studs 27, as shown
more clearly in Fig, 7, which are not oppositely
arranged as in Fig. 1, but are staggered, that is,
the studs on the reverse side of the core in Fig. 6
are arranged opposite the areas of intersection
of the channels on the obverse side of the core,
In this arrangement, it is preferred that the chan-
nel spacing be at least equal to or greater than
the channel width, so that assembly pressure on
a stud is not born by a span of the medial web.
The staggered arrangement provides parallel
longitudinal channels 28 and transverse circula-
tion channels 29 on each side of the web 3%.
While this construction does not possess the re-
sistance to compression while in the glue presses
that is afforded by the arrangement of Fig, 1, the
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staggered relation of the studs imprOVes ‘the in-
sulating value of the ‘constructlon to some éxtent
by mterruptmg ‘dn"ect hbat ﬁow paths from one
face of the door to thé other, Whlch are present
where the studs are opposﬂ;ely arranged Venti-
lation passages 3I in thé frame rails preferably
are provided as in the above described structure.

In Fig. 8 a door, commonly designated a cup-
board doot, is shown in broken longitudinal sec-
tion. The core 32 is similar to the core 13 above
described with respect to Fig. 1, but to each face
of the core and a flange-forming frame ‘33 is
attached a sheet of pre-formed 3-ply-plywood 34,
in lieu of the two bieces of crosshands and veneer
sheets above described. The plywood sheets
r1g1d1fy the structure and are attached 10 the
core and frame by glue, with s:.utable comples-
smn The crossband and Venéer sheets ‘may of
course be used in making fiush cupboard or other
doors, or panels, if debired, while pre-formied
plywood sheets of suitable wood may be substi-
tuted for the use of separate crossband and
veneer sheets, as described for the larger flush
doors of Fig. 1.

In utilizing the presént Improvements in small
doors, such-as cupboard doors, I have found that
the web of a 3-inch-thick ‘core neéd not be
thicker than % inch and if the studs are 34 inch
square and the channels 34 inch wide, with a
crosshand % inch thick and facing veneer % inch
thick, the structure is suitably rigid. In doors
of larger sizes such as room doors, the thickness
of the core and other dimensions of the parts are
greater. Soft wood, as pine for example, is suit-
able for the core, and waterproof or water-
resistant glue preferably is employed in the glu-
ing operations mentioned. However, any glue
mey be used, and hot pressing of resin glues may
be practiced,

The wood ply coverings, or the plywood sur-
face, are examples of a reinforcing sheet ma-
terial attached to and rigidifying the otherwise
flexible core structure. Such a sheet secured to
two spaced studs, for example, acts as a rigidify-
ing bridge, and although the sheet-bridge itself
may ke of flexible material, such as wood veneer,
the medial web of the core and the sheet act
mutually to resist flexure of each other, and hence
to prevent warping. Thus, for a non-warping
panel, the core structure and the surfacing sheets
are sufficient in the combination described, and
the perimetrical frame among other uses, pro-
vides finished edge structures where the margins
of the covering sheets are secured to the frame.

Although the doors or panels have been illus-
trated as each of uniform thickness, it is to be
understood that there is no essentiality in the two
planar sides being parallel,

While I have shown and described door struc-
tures which are illustrative of the improvements,
the invention may be utilized in other panel
structures, and changes in the details shown may
e resorted to within the scope and spirit of the
invention, as set forth in the appended claims.

I claim:

1. A panel suitable for use as a door compris-
ing in combination a rectangular perimetric
frame of wood, a core structure disposed within
the frame and fitting closely in the frame open-
ing, said core structure having its bounding faces
co-extensive with the faces of said frame, said
core structure consisting of multitudinous pieces
of wood placed together endwise and sidewise and
glued into a unitary body, said pieces having their
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grains running generally in the same direction
aiid in the plane of the extent of the core struc-
ture, said pieces being in random arrangément
of the annular rings of the individual pieces, said
structure bheing provided with series of crossing
channels in each face to a limited depth whereby
to provide a relatively thin planar midwel in the
core structure, and to prov1de on each face a
plurality of columhar studs projecting from said
midweb to the respective bounding facés of the
core structure, and sheet material secured to each
of the faces of the frame and to the correspond-
ing end-faces of the studs.

2. A panel suitable for use as & door comprising
in combination a rectangular perimetric frame
of wood, a core structure disposed Wlthm the
frame and ﬁttlng closely in the frame opemng,
said core structure having its boundmg faces co-

‘extensive with the faces of said frame, said core

structure consisting of rultitudinous pieces of
wood placed together endwise and sidewise and
glued into & unitary body, said pieces having
their grains running generally in the same direc-
tion and in the plane of the extent of the core
structure, said pieces being in random arrange-
ment of the annular rings of the individual pieces,
said structure being provided with longitudinal
and transverse channels in each face to a limited
depth whereby to provide a relatively thin
planar midweb in the core structure, and to pro-
vide on each face a plurality of columnar studs
of rectangular cross-section projecting from said
midweb to the respective bounding faces of the
core structure, and sheet material secured to
each of the faces of the frame and to the corre-
sponding end-faces of the studs.

3. A wooden panel suitable for use as a door
comprising in combination a rectangular peri-
metric frame of wood, a core structure disposed
within the frame and fitting closely in the frame
opening, said core siructure having its bounding
faces co-extensive with the faces of said frame,
said core structure consisting of multitudinous
pieces of wood placed together endwise and side-
wise and glued into a unitary body, said pieces
having their grains running generally in the
same direction and in the plane of the extent of
the core structure, said pieces being in random
arrangement of the annular rings of the indi-
vidual pieces, said structure being provided with
longitudinal and transverse channels in each face
to a limited depth whereby to provide a rela-
tively thin planar midweb in the core structure,
and to provide on each face a plurality of
columnar studs of rectangular cross-section pro-
Jjecting from said midweb to the respective bound-
ing faces of the core structure, and at least two
layers of cross-banded wood veneer secured to
each of the faces of the frame and to the corre-
sponding end-faces of the studs.

4. A panel suitable for use as a door compris-
ing in combination a rectangular perimetric
frame of wood, a core structure disposed within
the frame and fitting closely in the frame open-
ing, said core structure having its bounding faces
co-extensive with the faces of said frame, said
core structure consisting of multitudinous pieces
of wood placed together endwise and sidewise
and glued into a unitary body, said pieces having
their grains running generally in the same direc-~
tion and in the plane of the extent of the core
structure, said pieces being in random arrange-
ment of the annular rings of the individual pieces,
said structure being provided with longitudinal
and transverse channels in each face to a limited
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depth whereby to provide a relatively thin planar
midweb in the core structure, said channels being
opposite each other on the two faces whereby to
provide on the two faces a plurality of opposed
columnar studs of rectangular cross-section pro-
jecting from said midweb to the respective
bounding faces of the core structure, and sheet
material secured to each of the faces of the frame
and to the corresponding end-faces of the studs.

5. A wooden panel suitable for use as a door
comprising in combination a rectangular peri-
metric frame of wood, a core structure disposed
within the frame and fitting closely in the frame
opening, said core structure having its bounding
faces co-extensive with the faces of said frame,

10

15

said core structure consisting of multitudinous

pieces of wood placed together endwise and side-
wise and glued into a unitary body, said pieces
having their grains running generally in the
same direction and in the plane of the extent

20

of the core structure, said pieces being in random -

arrangement of the annular rings of the indi-
vidual pieces, said structure being provided with
longitudinal and transverse channels in each
face to a limited depth whereby to provide a
relatively thin planar midweb in the core struc-
ture said channels being opposite each other on

25

8
the two faces whereby to provide on the two
faces a plurality of opposed columnar studs of
rectangular cross-section projecting from said
midweb to the respective bounding faces of the
core structure, and at least two layers of cross-
banded wood veneer secured to each of the faces
of the frame and to the corresponding end-faces
of the studs.
WILLARD H. RUNDQUIST.
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