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17 Claims,

My invention relates to the manufacture of
panels of plywood and the like, and preferably
is concerned with the manufacture, by a con-
tinuous process, of panels of indeterminate
length. :

More especially my invention relates to a
press for use in such manufacture of plywood,
but whici: can be employed for the manufacture
of individual panels of plywood or like materials.

In the manufacture of plywood it is necessary
t0 apply pressure to the panels while the glue is
setting. The application of heat is sometimes
desirable to hasten the setting. The panels
will vary somewhat in thickness, due fo local
conditions in the veneer or in the panel, and it
is one of the objects of my invention to provide s
press which will suitebly apply heat and pres-
sure distributed evenly over the entire surface
of the panel within the press, at the same time
permitting the continuous feed-through of the
panel in process of formation.

For a continuous feed-through operstion con-

. veyor helts are employed, receiving the panel
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between them. It is essential that pressure bhe
distributed evenly irom press members to these
conveyor beits, which are in conitect with the
ranel to be pressed, and that the conveyor belts
e permiited to move through with little or no
friction, and while the employment of rellers on
gither the conveyor belt or the press suggests
itself as an antifriction means, yet it is ex-
tremely desirable o avoid the employment of
large pressure rollers, such as would be required,
supported in heavy bearings at their ends, o
carry the heavy pressures without bending, since
suich heavy rollers space widely apari the press
members, which are heated, from the panel
which is being pressed, and therefore make
transmission of -heat dificult; furthermore, such
large rollers cannot be closely spaced, therefore
the distribution of pressure is uneven, and there
is e tendency to form waves in the faces of the
panel. Yet previous methods of facilitating the
feed-through of conveyor belts with which I am
acquainted, necessitated the employment of
large heavy rollers, since light rollers, of small
diameter, would not be sufficiently stiff. It is
an object of my present invention, then, to fa-
cilitate the feed-through of the conveyor belts
and panels and to evenly distribute the pressure
within closely spaced intfervals, by a construc-
tion enabling the employment of small rollers,
thereby avoiding pressure ridges or waves in the
panels, evenly distributing the pressure, and
bringing the heated press member into as close

(Cl. 144—281)

assoclation as possible with the panel being
pressed. v

It is necessary In any such continuous process
that the glue be set quickly, and since this is
accompanied by the emission of moisture, and
since it may be desirable to use veneer which has
been dried only partly, or not at all, either in
order to avoid the step of drying it or to lessen
the time consumed by & drying process, it is
essential in such a press that free escape of mois-
ture be permitied, and the provision of means to
this end, such as a foraminous belt, is one of
the objects of my invention.

It is impossible, practically speaking, to avoid
extrusion of glue onto parts of the press in im-
mediate asscciation with the panels, or to avoid
fouling of the press with pitch or like sub-
stances exuding from the wood, and since for the
purpose previously mentioned it is desirable to
employ a foraminous belt in close contact with
the faces of the panel, and this foraminous belf
may  become clogged by the extruded glue or
pitch, it is a further object to provide means for
immediately cleaning this belt and removing the
deposited subsiances.

It is an object to provide in such & press an
arrangement which is simple and convenient,
which flexibly adapis itself to the exertion of
equalized pressure over a large avea, regardless
of local irregularities, which requires the mini-
mum of adjustment, and which will be reliable
angd sturdy over long continued periods of oper-
ation, and these and other obhjects will become
apparent as the specification progresses.

My invention comprises the novel press, and
the novel process, as illustrated in the accom-
panying drawings, described in this specifica-
tion, and as will be more particularly pointed
out by the claims which terminate the same.

In the sccompanying drawings I have shown
my invenilon embodied in an illustrative form
such as is now preferred by me, it being under-
stood thai various changes may be made in the

form and arrangemeni of the parts within the.

scope of the ciaims.

Figure 1 is in general & side elevation of such
a press, parts being broken away and shown in
section.

Figure 2 is & plan view of the press, succes-
sively broken bvack to illustrate the different
characteristics and relationship of the compo-
nent paris. :

Figure 3 is a transverse section through the
press substantially on the line 3—2 of Figures
1anda.
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The press elements are conveniently supported
upon any suitable structural frame comprising,
for example, the base 8, the uprights 81, the
longitudinal supports 982, the top rail 93, and a
table supporting rail 94. These several parts
may be connected together to form a rigid frame-
work.

Supported in this frame are pairs of large
sprocket wheels {0 and i1, carried upon the re-
spective shafts 12 and 8, upon and about which
sprocket wheels are carried a conveyor belt {.
A companion conveyor beli 2 is carried upon
sprocket wheels 20 and 21 carried upon the re-
spective shafts 22 and 23. These two conveyor
belts | and 2 are parallel, the one above the
other, are of a width to encompass the maxi-
amum width of panel to be made, and extend for
a sufficient length to accomplish the pressing of
the plywood panel received between them at the
rate of advance for which the machine is de-
signed. The machine would normally be of a
length considerably in excess of that shown in
Figures 1 and 2. ‘

Each of the conveyor belts | and 2 is like the
other, and a detailed description of one will suf-
fice for both. Each of these belts is composed
of two spaced chains {4, carried upon the sprocket
wheels and supporting transverse slats 15 of flexi-
ble material, for example, saw steel. Preferably
the slats do not extend sat right angles to the
chains (4, but instead are placed somewhat at
an angle, as is best seen in Figure 2. These
flexible slats readily bend or twist as their sup-
porting chalns pass over their sprocket wheels,
defining a semicylindrical surface. .

Spaced at opposite sides of the adjacent runs
of the conveyor belts are cooperating press mem-
bers, which will be described in detall hereafter.
The faces of these press members, toward the
adjacent conveyor belts, are smooth-surfaced and
are spaced somewhat from the corresponding con-
veyor belts, though the amount of this spacing
should be kept down to a minimum in order the
better to transmit heat across the space to the
conveyor belt and thence to the panel, and for
another purpose which will appear.

In the space between the smooth surface of
each press member and the corresponding con-
veyor belt are positioned antifriction members
which roll freely, bearing at one side upon the
slats 1§ of the conveyor belts, and at the other
side upon the smooth surface of the press mem-
ber. Any suitable form of antifriction member
may be employed. Preferably these are formed
as rollers 32 which extend at right angles to the
direction of advance and therefore at an angle
to the slats |15 with which they contact, and of
such length that each roller bears upon two or
more slats. These rollers, in order to space them
slightly apart, to avoid friction, may be held al
their ends in chains 31, the chains and rollers
together constituting a roller belt 3. The adja-
cent runs of these roller belts are substantially
in the same plane as the adjacent runs of the
corresponding conveyor belts, though the pairs
of sprocket wheels 33 which carry the roller belts
are considerably smaller and more closely spaced,
transversely and longitudinally, than the sprocket
wheels of the conveyor belts. The rollers of the
belt which is above the lower run of the upper
conveyor belt, rest on top of that run, that is,
in contact with the slats !5 of this belt I, and at
the same time engages beneath the smooth sur-
face of the upper press member, while the rollers
of the lower roller belt ride beneath the upper
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run of the lower conveyor belt 2 and roll nver
the upper smooth surface of the press member
immediately beneath. The slats {8, though In
themselves flexible, are held by the rollers, which
are small and closely spaced, thus to deflne sub-
stantially a plane surface while pressing the panel
P. Therefore while the slats are in themselves
flexible, and are capable of yielding to accommo-
date minor differences in the panel’s thickness,
they will nevertheless distribute the pressure of
the rollers over a considerable area of the panel.
and the rollers are sufficiently close together tc
prevent the formation of waves in the surface of
the panel, and the combination of closely spaced
rollers and angled slats will press the panel
smoothly. Because the rollers are small, the
heated press members are spaced the minimum
distance from the conveyor belts and from the
panels, and heat is transmitted through the roll-
ers and across this space with the minimum of
dificulty. Again, because of the small diameter
of the rollers 32, they may be made light, yet
they will not in themselves flex materially, though
they will flex slightly under the pressures obtain-
ing to press evenly at each side of a local irregu-
larity in the panel’s surface. Being held between
two surfaces, each of which is substantially plane,
they do not require to he made heavy enough to
carry, of themselves, the rather considerable
pressures transmitted through them, since they
roll over the smooth surface of the corresponding
press member. Due to the diagonal disposition
of the slats |15 with respect to the chains I4,
each of the rollers 32 may, as illustrated in Fig. 2,
engage simultaneously a plurality of said slats,
whereby deep impressions of the slat end portions
on the panel are avoided and even distribution of
pressure is facilitated. .
Immediately beneath the upper run of the
lower roller belt is a steam chest 4, which may
have a solid top 40 serving as the table over which
the rollers of this belt roll. Immediately above
the rollers of the upper roller belt is another
steam chest 5 which is preferably of special de~
sign, to be inherently yleldable or flexible. If
yieldably supported, its lower surface 88 might
be inflexible, but preferably this lower surface 80
is formed as a flexible diaphragm, and pref-
erably its edges 51 are flexible and supported
from a solid backing plate 52, whereby the entire
upper steam chest 5§ may expand or contract, thus
to exert pressure downward, evenly distributed
over all the rollers, yet yieldable upwardly in
case of an excess in thickness of the panel being
pressed. If the lower surface 80 is in itself flexi-
ble, it may in addition yield to local variations in
the panel’s thickness. Suitable steam and drain
connections are made to the two steam chests.
The steam chest 4 may be supported upon a
transverse frame member 98 supported from the
rail 92, and the backing plate 52 may be sup-
ported from a similar cross member 87 supported
from and fixedly spaced above the member 9§
by studs 85 and nuts 88 thereon. Thus pressure
is not communicated from the lower steam chest
to the upper through any expansion or contrac-
tion of the members supporting the steam chest,
but is accomplished by expansion within the up-
per steam chest § alone, which is flexible, It is
within the spirit of my Invention to reverse the
positions of the inflexible lower steam chest and
the flexible or flexibly supported upper steam

" chest, though the preferable arrangement is as

shown and described.
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permit escape of moisture over substantially the
whole surface of the panel, but if these slats
were in immediate contact with the faces of the
panel, escape of moisture from the surface in
contact with a slat would be inconsequential, or
at least would be so slow as to unduly increase
the length of the press or the time of treatment.
In order, therefore, that moisture may escape
generglly and substantially uniformly from all
parts of the area of the panel I provide a foram-
inous belt 6, carried over suitable guide drums
81, 62, 63, 64 and 65, which lies between the face
of the panel and the slatted conveyor belt, 1 for
A similar foraminous belt £8 may ‘be
employed lying between the under face of the
panel and the lower slatted conveyor belt 2. This
may be of ordinary screening or wire mesh of
such character that it will not be affected by the
moisture, glue, or pitch, or by other conditions
which it may encounter in the press. Notwith-
stending the close-woven character of such a belt,
it will nevertheless somewhst space the slatted
conveyor belt from the face of the panel, and thus
affords multiple avenues of escape for moisture
to the spaces between the slate or to the edges
of the press, and the screened surface will not
harm the face of the panel, espscially if the panel
is slightly sanded after pressing, as is customary.

One of the guide rollers, the roller &6, is shown
as dipping within e tank §& which contains 2 solu-
tion intended to clean from the belt glue or nitch,
if necessary, which may tend to coliect upon the
belt as it is exuded from the panel. This is pref-
erably located as near as possible to the delivery
side of the press, and there may be employed in
addition brushing means, indicated at 87 (omitted
in Figure 2), t0 assist in the cleaning of the bell.
The means shown are largely diagrammatic, and
any suitable means to this end may be employed,
i€ required.

The panels mey be laid up on an extension §2
of the lower foraminous helt 89 (or on sny suli-
ahle conveyor or table), which constitutes o feed
table. As this belt advances, the panel g ad-
venced inte the press, held aiways betwesn the

belts § and 60 and passing between the conveyor

belts § and 2, and then being pressed upon by the
roller belts 3. Heat iIs transmitted o the ply-
wood from the steam chests & and §, and ihe ires
action of the rollers, advancing at half the speed
of the slatted conveyor belts, permits ready ad-
vance of the panel through this zone of heat and
pressure until it emerges ab the opposite end of
the press with the glue set and excess molsture
lergely eliminated. Since the panel may continue
to be laid up on the feed table §8, the pieces belng
laid crosswise, as is customary, and usually only
two plies being employed, there results the dis-
charge of a panel of indeterminate length which
can be cut into lengths as desired at the discharge
end.

Fach slat §E, as the belt § reaches the sprocket
wheels {1, begins to twist, and since the ends of

“the slat are held by the parallel chaing {4, the

slat retains this twWisted condition untii it emerges
at the top of the sprockets and flatiens out again
in the upper run of the conveyor bsit.

Suitable mezns arve provided for driving the
belt t or 2, or both of them, and for synchroniz-
ing them. Ordinerily it Is not necessary nor
desirable to drive the roller belts & nor the foram-
inous belts § and §9; these are advanced with the
pelts § and 2 due to the pressure exerted upon
them. Since the manner of providing any suit-
able drive means will be obvious, it has not been

3

thought necessary to iflustrate the same, other
than to show a main drive pulley 6 on the
shaft 13. »

What I claim as my invention is:

1. A press for plywood and the like comprising
parallel superposed conveyor belis adapted to
receive between them superposed panel plies with
adhesive therebetween and to exert pressure over
substantially the entire surface area of said panel
plies, a table supporting the lower belt, a flexible
heat-supplying member having a generally plani-
form under surface above the upper beli, and a
plurality of rollers connected to form an endless
belt disposed between the under surface of said
heat-supplying member and the upper conveyor
belt.

2. A press for plywood and the like comprising
parallel superpesed conveyor belts adapted to
receive between them superposed panel plies with
adhesive therebetween and to exert pressure over
substantially the entire surface area of said panel
plies, s heat-supplying member supporting the
lower belt, an expansible heat-supplying member
having its upper surface fixed and its under sur-
face movable towards and from such upper sur-
face and disposed above the upper beli, and two
roller belts, one between each heat-supplying
member and the corresponding conveyor beli.

3. A press for plywood and the like comprising

parallel superposed conveyor belts adapted to re- 3

ceive between them superposed panel plies with
adhesive therebetween and to exert pressure over
substantially the entire surface ares of sald panel
plies, a frame and spaced rotary members fizedly
journaled therein for supporting said belis, & table
intermediate sald rotary members to supoori the
upper run of the lower belt, a flezible heat-sus-
plying member, supported in the {rame, and hav-
ing a surface overlying the lower run of the

upper belt, and movable under the influence of

pressure within saild member towards the iable,
and anti-friction means disposed befwesn the
table and the upper run of the lower belf, and
between the said movable surfece and ihe lower
run of the upper belt.

4. A press for plywood and the like, comuprising
parallel superposed conveyor belis adepied fc
receive between them superposed panel plies with
adhesive therebetween and to exert pressure over
substantially the entire surface area of said panel
plies, a heated table supporting the lower beli, a
neat-supplying member yieldingly pressing down-
ward upon the upper belt, and means comprising
an endless series of spaced elements movakle with
one of said conveyor belts and engaging the panel
plies, said spaced elements providing apertures
for conducting moisture transversely outwardly
from the panel ples to the side edges thereot.

5. The combination of claim 4, characterized by
the provision of two endless series of spaced ele-
ments providing apertures for conducting mois-
ture transversely outwardly from the panel plies
to the side edges thereof, one interposed between

" each of said conveyor belts and the panel.

6. The combination of claim 4, means guiding
and supporting the series of spaced elements pro-
viding moisture-conducting passages, to separate
them from the panel at the discharge end of the
press, and means to clean the same disposed ad-
jacent such point of separation.

7. A press for plywood and the like comprising
parallel conveyor belts, spaced to receive a panel
therebetween, each belt comprising spaced chalns
and a plurality of individual fiexible slais extend-
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diagonally to the chains, wheels supporting all
the chains for their advance in synchronism to
advance the panel, means to support the upper
run cf the lower belt to define a plane benesath
the panel, and to resist pressure thereon, and
means to press downward upon the lower run
of the upper belt.

8. A press for plywood and the like comprising
parallel conveyor belts spaced tc receive a panel
therebetween, each beli comprising spaced chains
and a plurality of individual flexible slats extend-
ing from one chain to another, and disposed
diagonally to the chains, wheels supporting all
the chains for their advance in synchronism to
advance the panel, means toc support the upper
run of the lower belt to define a plane beneath
the panel, and to resist pressure thereon, means
to press downward upon the lower run of the
upper belt, and a foraminous kelt interposed be-
tween each conveyor belt and the adjacent face
of the panel.

9. A press for piywood and the like comprising
parallel conveyor belts spaced to receive a panel
therebetween, each belt comprising spaced chains
and a plurality of individual flexible slats extend-
ing from one chain to another, and inclined at
an angle to the chains, wheels supporting all the
chains for their advance in synchronism to ad-
vance the panel, means to support the upper
run of the lower belt to define a plane beneath
the 1zanel and to resist pressure thereon, a roller
belt disposed between the upper run of the lower
belt and its supporting means, and a second roller
belt d'sposed immediately above the lower run
of the upper belt, said inclined siats of each belt
being so disposed that a plurality thereof are
adapted to be engaged simuitaneously by a sin-
gle roller of the associated roller belt and means
to press downward upon said second roller belt.

10. A press for plywood and the like compris-
ing parallel conveyor belts spaced to receive a
panel therebetween, each belf comprising spaced
chains and a plurality of individual flexible slats
extending from one chain to another, and dis-
posed at an angie to the chains, wheeis support-
ing all the chains for their advance in synchro-
nism to advance the panei, means to support the
upper run of the lower belt tc define & plane be-
neath the panel, and to resist pressure thereon, a
roller belt disposed hetween the upper run ‘of
the lower belt and its supporting means, and a
second rolier belt disposed immediately above the
lower run of the upper belt, and means compris-
ing a flexible diaphragm disposed immediately
above the second roiler belt for exerting down-
ward pressure on the latter and supplying heat
thereto.

11. A press for plywood and the like compris-
ing paraliel conveyor hLelts spaced to receive a
panel therebetween, each belt comprising spaced
chains and a plurality of individual flexible slats
extending from one chain to another, wheels sup-
porting all the chains for their advance in syn-
chronism to advance the panel, means to sup-
port the upper run of the lower belt to define a
plane beneath the panel, and to resist pressure
thereon, a roller belt disposed between the upper
run of the lower belt and Its supporting means,
and a second roller belt disposed immediately
above the lower run of the upper belt, means to

3,142,983

press downward upon said second roller belt, a
foraminous belt interposed betwsen each con-
veyor belt and the adjacent face of the panel,
and two means, one associated with the means to
support the upper run of the lower belt, and the
other with the pressure inducing means, to sup-
ply heat through the roller beits, the conveyor
pbelts, and the foraminous belts, to the panel.

12. In a press, & conveyor belt including sup-
porting and advancing means, and fiexible slats
supported therson and extending therebetween
diagonally to the direction of advance, a work
support beneath sald slats, rollers engaging sald
slats from above, and disposed generally at right
angles to the direction of advance, and means to
press said rollers downwardly, to communicate
pressure therethrough and through the flexible
slats to the work upon said work support.

13. In a press, & pair of conveyor belts spaced
to receive the work between them, two cooperat-
ing continuous-surfaced heat and pressure ap-
plying members disposed at opposite sides of said
belts and each spaced from the adjacent belt, and
rollers between and freely rolling along and en-
gaging cach belt and the corresponding heat and
pressure applying member, to transmit pressure
from the respective heat and pressure applying
members to the belts.

14, In a press for plywood panels or the like,
two cooperating spaced-apart press members, one
having a substantially planiform, flexible surface
facing towards the companion member, a8 con-
veyor belt disposed hetween such surface and
the adjacent face of a panel positioned between
the press members, said conveyor belt comprising
a plurality of ciosely spaced flexible slats dis-
posed diagonally to the directicn of the belt's
advance, and having two smooth surfaces, one
of which is next to the panel’s surface, and a
plurality of closely spaced flexible rollers dis-
posed at right angles to the dirsction of ad-
vance, between and rolling along the surfaces of
the slats and the flexible surface of the press
member, respectively.

15, The combination of claim 14, the second
press member having a substantially inflexible
surface facing towards the opposite face of the
panel, but spaced therefrom, a second conveyor
beit having two substantially smooth surfaces,
one of which is next to this face of the panel,
and a second series of closely spaced rollers dis-
posed at right angles to the direction of advance,
between and rolling along the surfaces of the
second conveyor belt and the second press mem-
ber, respectively.

16. The combination of claim 14, including a
mesh belt disposed between the slats and the cor-
responding face of the panel.

17. A plywood press comprising a pair of super-
posed conveyor belts adapted to recelve between
them superposed panel plies with adhesive there-
between, means comprising a chamber adapted
to rece.ve a heated fluid medium for applying
heat and pressure to said belts and panels, one
of said belts having movable therewith and in-
terposed between sald belts and said panels an
endless means providing for the escape of mois-
ture transversely outwardly from the panel plies
to the side edges thereof.
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