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Application filed May 21,

 This invention relates to gluing methods

“and apparatus, and more particularly to.
methods and apparatus for the formation

of plywood. )
he present application is, in part, a con-
tinuation in part of my'co-pending appli-
cations Serial No. 835,998, filed January 29,
1929, and renewed March 10, 1981 ; Serial No.
455,978, filed May 26,1930, issued March 29,
1982, as Patent No. 1,851,951; Serial .No.
456,813, filed May 28, 1930, issued March 29,
1932, as Patent No. 1,851,952 ; and-Serial No.
456,814, filed May 28, 1930, issued March 29,
1932, as Patent No. 1,851,953.
In general, it is an object of the invention

to provide improved methods whereby mem- -

bers may be readily, efficiently and effectively
united in a desirable manner. Amnother ob-
ject is to provide methods whereby there may
produced high grade structures of
uniform quality. '

A further object is to provide improved
methods whereby’ there may be effectively
and efficiently produced plywood which
possess strength, endurance and appearance

“and other qualities of a nature which are
particularly desirable for the uses to which
the plywood produced is to be put.

Another object is the provision of ‘a
method of forming plywood, wherein each

~finished panel of a series will have qualities

36

45

as closely as possible like those of each other
panel of said series. o

~

More specifically, it is an object of the in-

vention to continuously produce a series of |
panels of substantially uniform qualities -

and characteristics. _

Another object is to combine a plurality
of plies into a panel with particular efficiency
and effectiveness.

Another object. is to provide apparatus

-adapted_ for use in certain procedures in- |

volved in carrying out methods such as con-
‘templated by the invention. P

A further object is to provide certain forms
of apparatus adapted for the efficient and ef-

- fective production. of plywood.

56

Other objects of the invention will in part
b% obvicus and will in part appear herein-
after. . : '

1931, Serial No. 538,083, -

The invention accordingly comprises the

several steps and the relation and order of -

one or more of such steps with respect to each
of the others, and the apparatus embodying
features of construction, combinations of
elements and arrangement of parts which
are adapted to effect such steps, all as
exemplified in the following detailed disclo-
sure, and the scope of the application of
~which will be indicated in the claims.

For a fuller understanding of the nature
and objects of the invention reference should

56
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be had to the following detailed description -

taken in connection with the accompanying
drawings, in which: =

Fig. 1 is a somewhat diagrammatic plan
view of apparatus exemplifying one form
of method embodying the invention; -

Fig. 2 is a partly-sectional side view on

an enlarged scale exemplifying one type of
means for applying gluing materials to ma-
terials to be glued in carrying out the inven-
tion; : '

Fi,g. 3 is a side view exemplifying one type

.of bonding mechanism adapted for use. in !

carrying out the invention;

Fig. 4:is a somewhat diagrammatic plan

70
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view of another type of bonding mechanism -

adapted for use in carrying out the inven-
tion; : o EE

Fi’g. 5 is a side view of another form of
apparatus_adapted for use in carrying out

- the invention ;

" Fig. 6 is a plan view of still another form;
Fig. 7 is a side view of a further modified
form of apparatus; ,

Fig. 8 is a somewhat diagrammatic plan
‘view of apparatus exemplifying an additional
procedure adapted to be performed in accord-
ance with the invention; ,

Fig. 9 is a side view exemplifying one
type of apparatus for disposing plies on a
conveyor in accordance with the invention;

" Fig. 10 is a similar view of another form; -

. Fig. ‘11 is a side view of apparatus exem-
plifying another form of the invention;

. Fig. 12 is an enlarged side view of an ar-
rangement ready for pressing, as.indicated in
Fig. 11; end ‘ :
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Fig.18isa somewhat diagrammatic show-
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ing of another type of means for applying
powdered adhesive material to members to be
glued. g ‘

While the invention in many of its aspects
is adapted for use in a wide variety of gluing

methods, it is more particularly concerned

with the formation of plywood, and, in many
of its aspects deals with the solution of prob-
lems met with primarily in the gluing of
veneers, or other materials of a relatively
porous or fibrous nature.

It is to be understood in this connection
that the term “plywocod” as used herein, is
intended to include not only laminated strue-
tures, the plies of which are composed of
natural wood, but alsc structures, of which
part, and-in some cases all, of the plies are
composed of artificial sheet material used as
substitutes for natural wood plies, and that
it does pot exclude structures wherein there
are also included one or more plies of other
material such for instance as steel, aluminum,
paper, etc.

A broad variety of gluing methods adapted
for use in the formation of plywood have

been proposed. While many of these meth-
ods have a relatively wide use there is still a

Jlarge and unsatisfied demand for plywood
.panels having a relatively large number of

desirable qualities. Among such qualitiesare
uniformity of strength, durability and ap-
pearance, both among the panels of a group
and throughout an individual panel ; freedom
from blisters, cracks or strained portions;
and, in many cases, water-resistance; and re-
sistance to temperature conditions. There is
also a wide field for use of plywood in place
of other, and often inferior, materials, which
field can be occupied by plywood produced in
quantities at a relatively small cost and with

"substantial freedom from objectionable de-

fects. . »

It is accordingly desirable to preduce piye
wood having one or more, and, preferably all,

_of the foregoing desirable qualities, and it is

particularly desirable that such plywood be

k -produced in quantity with a maximum’ of

50
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uniformity and efficiency and a minimum of
labor or expensé. . {

With the foregoing and other ends in view
the present invention contemplates the provi-
sion- of improved methods adapted for the
expeditious and effective production of ply-
wood, and particularly for-so producing ply-
wood in a manner well adapted for the man-
ufacture of quality products.

The gluing methods in common use- give

-rise to numerous difficulties in effectiveness of

operation and in quality of product, due in
part to the use of liquid glues and in part to

- the haphazard methods employed, and with

b

the solution of these and other difficulties in
view the present invention contemplates the
application of the adhesive material in dis-
crete-particle form, and the provision of im-

1,870,041

proved methods and apparatus involving
such applications that outstanding results
may be cbtained. ,

In connection with the exemplification of
such methods, reference will be made to vari-
ous forms of apparatus which may be used
in the performance thereof. A number of
such forms-of apparatus, which are illus-
trated and described herein to the end that a
more ready understanding of the present in-
vention may be had, form the subject matter
of various applications of myself and others
which have been previously filed, are filed
herewith, or will be filed in the future. The
present invention, however, contemplates also
the provision of certain forms of apparatus
particularly adapted for use in the perform-
ance of such methods. To a like end, refer-
ence will dlso be made to various methods
which form the stibject matter of applications
of myself and others, and not claimed
herein. :

It is particularly to be understood that
while various preferred types of methods
and apparatus are exemplified herein, the in-
vention nevertheless embraces a wide variety
of procedures and apparatus and that the
various steps and mechanisms exemplified
may be widely modified. Moreover, steps or
mechanism exemplified in connection with the

70
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description of preferred forms of procedure

or apparatus may in many instances be
omitted without departing from the inven-
tion in its broader aspects. -
In its preferred form, the invention con-
templates continuously and concurrently ap-
plying gluing material, (i. e. any material
utilized in the joining of the plies) to sur-
faces of plies of one or more series, and build-
ing up assemblies including the coated sur-
faces in a manner such that a series of assem-
blies will be completed one after another by
steps which are substantially uniform for
each assembly, and, preferably, at intervals
spaced but a short time one from the other;
delivering each assembly to bonding mecha-
nism in a uniform, and preferably short, time
interval after it is completed; and subjecting
each assembly to bonding conditions for a
uniform, and - preferably for a relatively
short, time interval.
. In general, each of the steps or procedures

100
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above noted may be accomplished in a variety .

of ways, several of which will be mentioned
immediately below, and a few of which will
be .particularly exemplified hereinafter, it
being borne in mind that certain of the pro-
cedures outlined and exemplified are particu-
larly adapted for use under certain condi-
tions and in certain- particular types of op-
erations, while others thereof are particular-
ly adapted for use under other conditions and
in other particular types of operations.
“The coating of plies may be readily accom-

plished, for example, by moving a series of !

“o

125
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~ plies one after another along a path such that

the surface of each ply will receive during its
movement a coeating of adhesive materials
from apparatus adapted continuously to sup-
ply adhesive material in uniform quantities
to the moving plies, associating the surface of.
another ply with each coated surface as the
movement continues, and similarly perform-
ing such supplemental coating and assembly
steps as may be desirable in a particular in-
stance. Again, two surfaces of each ply of
one series may be coated in a suitable man-
ner for the method contemplated, and a ply

. of each of two other series associated with the

15
20

25

coated surface in any suitable manner or any
suitable time for each ply of the first series..

Other suitable variations in the surfaces.

coated and the manner of associating plys of
different series may be made. It is of im-
portance, however, in obtaining panels of
particularly uniform qualities that the coat-
ing and assembling steps with respect to the
Plys of the various series should be similar
throughout. = : '

The gluing material applied ordinarily

. consists of or includes material which in if-

30
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self possesses adhesive qualities or which, un-
der the conditions obtaining at the glue line,
1s converted into a substance possessing such

qualities. All such materials-will be referred -
- to herein as “adhesive materials.” Such ma-

terials may be such as require a given amount
of plasticizing agent for effecting the desired
union at the glie line, or may be materials
which under suitable conditions, such as the
gresence of heat, are suitably plasticized.

n the case of materials requiring the pres-
ence of a plasticizing medium, an additional
gluing material in the natire of a plasticiz-
ing medium, for example, water, may be sup-
plied thereto. Invinstances whers one or moré
of the plies themselves contain sufficient ex-
cess moisture so that they will yield up such
moisture to the adhesive ‘material, no ad-
titional supply of plasticizitig medium is
ordinarily necessary. However, in the glu-

ing of relatively dry materials, which in -

many cagses is a preferable procedure, it is in

some cases desirable to apply a liquid. for -

example, water,in suitable proportions either

_before, with, or after the application of an

&6

adhesive material, or at two or more ‘such
times. N BN
Other suitable addition agents may be ‘ap-

plied with one.or another of the materials

- applied, or separately therefrom, as desired.

65

The application of adhesive or other ma-
terials to the surfaces of the plies, i. e., the
“spreading” or “coating” of the plies. may be
accomplished in a variety of ways. Mention

1ay be made of various examples of spread- -

ig procedures. The plies may be- succes-
ively passed through a zone in which an

- adhesive or other material is disséminated in

such manner that it will be received by a sur-

—

3

face of each ply as the ply passes through

said zone; for example, as described and

claimed in my co-pending application, Serial
#£518,944, filed February 28, 1931. The plies
may be otherwise coated in a suitable man-
ner without contact of the applying means
with the coated surface. The plies may be.
successively dipped in, passed thru, or other- -
wise brought into contact with the adhesive
material. One surface only of each ply may

‘be coated in a single operation or both sur-

Taces of a ply may be so coated. - It will be
appreciated that various types of such pro--

_'707
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cedures are particularly advantageous in

various types of work, the dissemination pro-
cedure being of especial advantage in a large
number of instances. S
Preferably the assembly step or steps are
conducted while the coating of plies con-.
tinues, and this is accomplished with particu-
lar readiness when -the assembly steps are
performed ‘witliout halting the movement of
the plies. Such assembly steps may be per-

ormed -between the coating of various of -

the surfaces contained in the assembly being
formed or after all the coating steps, as best
suits'the type of operation and the character-
istics desirable in the particular operation
involved. o
The bonding of the assemblies and the de-
livery of the same to bonding mechanism is"
preferably accomplished with the greatest
possible uniformity consistent with the type
of operation. In its broader aspects the in-
vention contemplates performing a bonding
operation either with or without the use of.
heat. For example, there may be utilized
either a hot or a cold press or a combination
of the two, and in certain instances there may
be utilized heat which has been stored in one
or more-of the plies.. In the latter connec-.
tion reference is made to the co-pending ap-
plication of Irving F. Laucks, Charles N.
Cone, and myself, Serial No. 447,498, filed
April 25,1930, issued March 29, 1982, as Pat-
ent No. 1,851,709. Processes involving the
utilization of heat are especially desirable
for use in many cases becatse of the manner
in which bonding is often’expedited thereby,

.and because of its action in securing effective

bonding in many desirable types of pro-
cedures; o _ RN
~ Preferably each assembly is pressed ifdi-

vidually, such action being obtained either .
in a continuous press wherein the assemblies

are progressed between the. pressure plates
during the pressing operation, or-by the use

80
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110
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120 .

of a plurality of independently-operable .

-pressure mechanisms to which the assemblies

are successively delivered. When a continu-
ous press is used the same may be disposed in
the path.of movement of the plies so that
each assembly as it is formed is moved di-
rectly between the plates of the. pressing
mechanism and progressed ‘therebetween.

125 .

130



" 'When independentiy-operatedpressuremech-"

18

4

anisms are used the delivery thereto is
preferably so timed that the time of deliv-

ery of each assembly to a pressing mechanism.
.is the same as the time of delivery of every

other assembly. However, in some cases &
slight sacrifice in uniformity may be made
and a multiple opening press utilized pro-
vided suitable.care is exercised in promptly
loading the press. Such a procedure finds
its most likely applications in cases Where the

. adhesive materials nused are not subject to

15

rapid change and where the materials glued
do not tend to change the conditions at the
glue line by the absorption of water from

" or addition of water to the adhesive material

20

25

short time.

or otherwise. : ~

Whatever type of bonding mechanism is
used, the delivery of the assemblies thereto
is preferably accomplished in a relatively
In instances where a continuous
press is employed, this time may be reduced
almost to a vanishing point. ‘ ,

In many of its broader aspects the inven-
tion contemplates carrying out the proce-

. dures in question in either short or long time
. intervals, as may be advisable in the particu-

30
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lar operation being carried out. In a num-
ber of instances, however, the efficiency and
effectiveness of methods such as contem-
plated by the invention may be enhanced by
so conducting certain of the steps that the
performance thereof does nof occupy more

than a given period of time. -In this manner

other various steps may be desirably corre-
lated, and various difficulties such as unde-
sirable or irregular changes in the character

of the glue may be avoided. For example, it~

is preferable in many cases that the time in-
terval between the initial coating of a ply
and the completion of an assembly including
said ply should not exceed three minutes. It
is also preferable that the interval between
the completion of an assembly and the initi-
ation of the bonding operation should not
exceed 2 minutes. ‘
erable that the adhesive'material used and

. the other conditions under which the opera-

50
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tion is conducted be so arranged that the
bonding operation itself will not exceed the
equivalent of 1 minute based on the use of
face and back plies 7"/ thick.

In bonding operations utilizing heat as
well as pressure, it is desirable to aveid any
changes in the character of the glue prior to
the time when the pressure conditions are
proper. for bond: formation. In particular,
when heat coagulable glues are used the co-
agulation of such glues before the surfaces to
be bonded are under full pressure results in
the formation of unsatisfactory bonds.
Again, in the use of glues embodying a small

- amount of moisture premature and uneven
65 drying is especially undesirable. Various ~

It is; furthermore pref--

1,870,041

other premature heat.effects also have objec-
tionable results. With a view to avoiding
these and other difficulties pressure may, in
certain instances, be applied at a time not sub-
stantially later than the time when heat
reaches the glue lin€, but without substantial
loss of time in the heating of the assembly
after the pressure has been fully applied.

Tn instances where the adhesive material is .

maintained in or converted into a more or less
fluid condition by the presence of a plasticiz-
ing liquid, such as water, as distinguished

from instances where only heat or other

agency is utilized for this purpose, it is pref-
erable that the water or other plasticizing

liquid be present in a definitely controlled .

70
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80

amount, although; as above set forth, the

methods contemplated by the invention may
in many instances be performed. when there
is an excess of moisture present at the glue
line.

As above set forth, when moisture is uti-
lized it may be provided in the plies them-
selves or from an outside source. In either
case the amount of moisture present may be
suitably limited. When the plies contain
more moisture than is desired, the presence

.of moisture may be limited by partly drying

the same. In instances involving the use of
adhesives utilizing water in the uniting of
dry material or materials, such as commer-
cially dry veneers, for instance veneers which
have recently been dried by a veneer drier or
redried in a veneer redryer, which will not
give up any substantial amount of moisture
to the adhesive material, the moisture sup-
plied may be readily controlled. In instances
wherein the moisture is applied from an out-
side source to materials of a relatively porous
nature, the possibility of absorption losses
must be taken into account. Evaporation
losses, even in relatively rapid processes, may
also occur to some slight extent. It has been
found that the proportion of water to be ap-
plied to commercially dry veneer for the
plasticization of water plasticizable adhesive
material on each thousand square feet of sin-

- gle glue line area should preferably range

between 5 lbs. and 30 lbs. and that the best
results are usually obtained when it does not
exceed 25 1bs. and often when it does not ex-
ceed 20 Ibs. If a plasticizing agent other
than water is to be utilized, such figuresas are
given should be modified in accordance with
the known plasticizing power of the agent
utilized. N : ,

By following out a procedure such as out-
lined immediately above, a final product hav-
ing a desired final or “shipping” ‘moisture
content can be readily obtained in a simple
and expeditious manner. '

There are outlined below examples of pro-
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cedures carried -out in #accordance with the

above: =~ : -
Eeample 1
8 plies of 1/24’’ commercially dry
' veneer of light weightnywood
$ roducing a- -panel weighing
: d00 1bs. per 1,000 sq. ft. bone
ry : _ : :
Moisture content of veneer 214%.. - 5 1bs. of water Con-,
. ~ tent per thou-
. - N - sand
Blood albumen with 109 lime’
- spread at 15 Ibs. per 1,000
10 sq. ft. of three-ply panel (two
glue lines) .
Plasticizing water 714 1Ibs. per -
Coe _1,{2)00 sq. ft. of single glue line
@

15 1bs. of water cop-
’ . tent

Moisture content of product 109% '
‘Total

15 20 Ibs.

’ ’ Beample 2

3 plies of 4% commercially dry
veneer of heaviy wood: produc-
Ing a panel weighing 1200 1bs.
per 1000 sq. ft. bome dry

" Moisture content of veneer 6% ____

20

Soya bean flour spread at 32 1bs. -
per 1000 sq. ft. of three-ply
panel (iwo glue lines)

Plast;icizinfg liquid containing 24
Ibs. of water per 1000 sq. ft.
of single glue line ¢ 2______

Moisture content of product 109
Tota 120 Ios.

It is to be noted that in both these examples
Tepresenting a wide range of conditions the
moisture supplied is below 50.1bs. per thou-
sand square feet of three-ply product and be-
low 25 Ibs. per thousand square feet of single
glue line area; and that in nejther case can
* the finished panel have a moisture content
greater than 10% when it comes from the
press. This figure is well within the range
of desirable shipping moisture contents.

It is also to be noted that in a number of
Iinstanees wherein moisture is supplied, it is
desirable that the amount of moisture sup-
plied: be limited to that required for effecting
the desired union at the glue line. '

. It is to be borne in mind that while many
of the forms of procedure hereinafter ex-
emplified are conducted most effectively and
satisfactorily under conditions which do not
involve the use of plasticizing liquid in

72 Ibs. of water con-
tent per thou-
sand

30

40

amounts materially greater than set forth in

‘the above discussion, the invention in many
of its aspects is not limited to such uses. -
-~ While many of the forms of methods sug-
gested or exemplified herein have a number
of advantageous features, whether or not the
pressing is carried on in the presence of heat,
in: most cases the use of heat is preferable
becatse of its action in effecting or accelerat-
ing the setting of a large number of adhesive
materials. Both the intensity and the dura-
. tion-of theheat applieation may be varied to
60 g considerable extent in accordance with the
" conditions existing within the assembly dur-
- ing the formation of the bond. A few adhe-
sives, such as the albumens, may be set at tem-
pertures somewhat below 212°, but the action
65 is slow and it is often desirable to heat the

&5

"of vaporizable material, for example, mois-

5

Pressure plates to temperatures between 212°
F. and 300° F. It isto be borne in mind in
this connection that the heat should prefer-

‘ably be so controlled. as to prevent the de-

velopment of bursting pressures within the 70
assembly, while at the same time utilizing suf-
ficient heat to set the adhesive. The degree
of heat must be correlated somewhat with the.
time of pressing, since it has been found that
there is often an.interval between the maxi-
mum time necessary for setting and the mini-
mum time necessary to avoid blistering at a
given heat. For example, in bonding an as- -
sembly of three %"/ plies of birch glued with
blood albumen in the presence ofg 10% lime
between pressure plates heated to 240° F.,

(1]

g0

- neither satisfactory bonding nor noticeable

blistering occurred in fifteen seconds, where-
as in ninety seconds there was a blister force
sufficient to cause rupture, although there was
a strong bond. At thirty seconds there was
a weak bond and no substantial blistering.-
However, pressure for between forty-five and
seventy-five seconds resulted in the formation
of a strong bond, without substantial tend-
ency to blister. . R
In its preferred form, moreover, the inven-
tion contemplates conducting the bonding op-
eration under conditions wherein the quantity

856

80

-06
ture, in the pressed panel is not reduced a sub- -
stantial amount below the quantity of vapor-

izable materal in the original plies.-

After the binding is completed, the panel -
may, if desired, be subjected to a finishing op*
eration. It is often desirable that such a step

100

- be initiated within relatively short time after

the completion of the bonding operation, and
in such cases a time not greater than five min- .
utesis preferred. This time allows ample op- 10
portunity for the panel to cool, if it has been -
bended under heat, while nevertheless exces-
sive delay is-avoided. : S

One "method of embodying the. inven-
tion and adapted for the formation of 130

‘a three-ply panel is particularly exempli-

fied in -Figure 1. A ‘series of plies or
“squares” 20 are taken omne at a time
from a stack 21 and laid upon the active run
of a conveyor 22 by which they are moved suc- 115
cessively forward. Gluing material is there-
upon applied to the upper surface of each of.
the moving plies as indicated at 23. Any of
a number of suitable forms of methods and
mechanisms may be employed to perform this 120
glué applying or “spreading” step, besides
those particularly exemplified hereinafter (as
for example in Fig. 2). _ o
After the spreading of each ply is com-
pleted one of a series of plies 24 is taken from 25
a stack 25-and laid on the coated ply 20, after -
which gluing materialis applied, as indicated

_at 26, to the upper surface of each ply 24 as

the movement continues. One of a series of
plies 27 is thereupon taken from a stack 28 130
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and laid upon the partial assembly compris-
ing the plies 20 and 24. After each assembly
is completed the same is delivered to suitable
bonding mechanigm and subjected to bonding
conditions, as for example by a pressing step -
as indicated at 29. /
One method and means for performing the

~spreading is exemplified in Figure 2. In

10

16

this eonnection, reference is made to my co-
pending applications Serial No. 518,944 filed .
February 28, 1931, and Serial No. 596,070,
filed March 1, 1932, and the copending appli-
cation of Walter D. Lawshe, myself, and
Charles’ N. Cone, Serial No. 518,945, filed
February 28, 1931, as well as other inventive
concepts. In this arrangement each ply or
partial assembly, for example a ply 20, as it -
moves on the conveyor 22 passes first through
a zone in which an aqueous mist 33 is ejected
by an atomizer 34, then through a zone in
which a- cloud “of : pecwdered adhesive
material 40 is disseminated by a rotary
brush 385, to which the -adhesive ma-
terial is delivered by a roll 36. The periphery
of the roll 36 is provided with indentations in
the forms of grooves 37, and extends into the
bottom of a hopper38 containing a supply of
powdered adhesive material 39. Thereafter
the ply passes through a zone in which an
aqueous mist 41 is dissemingted by atomizer -
49. By the operdtion of a yalve 43, or in
any other suitable manner, the supply of

™ moisture may be so controlled as to hmit the

. adapted for use in-the production of high

moisture at the glue line to substantially that
required for the plasticization of the adhesive
material in any particular case. This form
of spreading mechanism is accordingly well

quality panels in a particularly short time.
One form of pressing mechsnism which
may be utilized' in accordance with the in-
vention is exemplified in Figure 3. This
comprises a pair of endless-belt or caterpillar
members 52 and 53, the active runs of which
are adapted to be pressed toward one another
by suitable means, such as the diagrammati-
cally illustrated compression members 54 and .
55. " Assemblies including the plies 20, 24
and 27 may substantislly immediately after
their completion be run off the end of the.

. conveyor 22 and between the caterpillar ele-

ments 52 and 53 and subjected to pressure,
this pressure being continued as the assem-
blies are-progressed along between the pres:
sure elements. - Suitable means for applying -
heat may be provided in those numerous in-.
stances where it is desired to utilize heat as
well as pressure to effectuate the bonding.

In instances where it is undesirable or un-
necessary to- use moving pressure elements
any of a variety of other arrangementsmaybe
utilized. For example, means for effecting &
timed loading of single opening presses may
be used, as set forth in the copending appli-
cation of Ericsson H. Merritt, Serial No.

: throng]
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576,766; filed November 23, 1931. * One fype

of such arrangement, certain details of which
form subject matter of the copending appli-
cation of Louis G. Merritt and Ericsson H.

‘Merritt, Serial No. 599,942 filed March 19,

1932, is particularly exemplified in the form
of apparatus.embodied in Figure 4. In this
arrangement each assembly which is com-
pleted on conveyor means such as the con-
veyor 22, moves onto & conveyor 60. which is
operated at a considerably higher speed than
the conveyor 22 so as to space the assemblies
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one from. another, as contemplated by the -
present invention. As the assembly reaches -

the end of the active run of the conveyor 60
it passes onto one end or the other of a shuttle
conveyor 61. This shuttle conveyor is ar-
ranged to move back and forth at timed in-
tervals such that as an assembly is delivered
to one end thereof a previously received as-
sembly may be removed from the other end
and disposed in one of a plurality of suitable

presses 62, and pressure applied.” Prefer-

ably each movement from the shuttle con-

veyor 61 to the press 62 is performed imme- .

diately after the shuttle conveyor places the
assembly, and occupies a time interval of con-
stant length. It will: accordingly be seen

that the time between the completion of each

assembly and the delivery of the same to one

or another of the presses is the same as the

time of delivery of each other assembly. . The
pressure time of -each assembly is likewise
preferably kept constant. After pressing,
each panel may be placed on a transfer sup-

.port 63 and thence moved onto one or the

other of a pair of offbearing conveyors 64, by

‘which it is carried away to a tinishing mecha-

nism or a storage room. When the con-
veyors 64 are utilized to carry panels from

hot presses to finishing mechanisms the ac-
-tive runs. thereof are preferably sufficiently
-extended so that the panels will have cooled

to a desired extent by
finishing mechanism. _

It is to be noted that in the utilization of
bonding mechanism such as exemplified in
both Figs. 3 and 4, in cases where heated press
elements are emuloyed, the two sides of each
of the assemblies treated are subjected to uni-
form heat. and pressure conditions.

the time they reach the

 An especially simple form of method and:
-apparatus embodying certain features of the

invention is exemplified in Fig. 5. Plies 65
are taken from a stack 66 and laid at spaced
intervals on the upper run of a conveyor 67.
Each 'ﬁly 65 is -moved by the conveyor

68 are disseminated by suitable means such
as an atomizer 69 and then through a zone in
which powdered adliesive material 70 is dis-

g5’
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a zone in which aqueous particles -

125

seminated by suitable means such as a vi-

brating screen 71. One of a series of plies

72 taken from a stack 73 is thereupon laid

upon the ply 65 and the assembly thus formed

‘130
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is run onto a support 74 and, preferably im-
mediately, placed in a press ¥5. Under con-

ditions that permit quick pressing,—for ex-

ample, when the press is heated and a quick
6 setting heat coagulable adhesive material,
such as blood albumin, is utilized in conjunc-
tion with a relatively small amount of mois-
ture,—and when the plies 65 have been prop-

erly spaced on the conveyor 67, a pressing of.
9 one panel will be completed as another panel

reaches the support 74 ready for pressing.
As the bonding of each pane] is completed, it
is moved from the press 75 to a suitable sup-
port 76. - : 4

- 16, While the path traversed by the plies dur-

ing the performance of the spreading and as-
sembly, operations is preferably a straight
line, such a path, when so traversed, may be
other than a straight line in many instances.

20  One such arrangement is exemplified in
Fig. 6, wherein there is illustrated an appa-

ratus comprising a pair of parallel con-

veyors 77 and 78. /The plies 79 of a series

are placed successively on a conveyor 77 and

28 passed through a zone 80 in which a dis-

. seminated liquid is falling, through a zone 81
in which a disseminated powder is falling,
and through a zone 82 in which a dissemi-
nated liquid is"falling. FEach coated ply is

80 thereupon lifted, turned over and placed with

its coated surface downward upon the upper
surface of one of a series of plies 83, which
are placed one at a time on the conveyor 78.
‘Each partial assembly thus formed is passed

86 through zones 84, 85 and 86 similar to the

zones 80, 81: and 82, and an additional ply 87
_ disposed against the coated surface of this

partial assembly. Each assembly thus.

formed is thereupon delivered to pressing

40 mechanism,—for example, in one or another

- of the manners indicated above,—and pressed
‘therein. . . _ '

In Fig. 7 there is shown in- somewhat

- greater detail one form of apparatus such as

'45'ma¥l be utilized in performing an operation

such asindicated in Fig. 1. Adtomatic means
98 are provided for moving each ply 26 from
a stack 21. - Elevator means indicated dia-
grammatically at 99, are provided for lifting

50. the stack 21 as plies 20 are removed therefrom.

Forms of apparatus of this nature form the
subject matterofanapplication by Ericsson H.
Merritt, Serial No. 594,011 filed February 19,

g5 1932. Such apparatus, as well as other types
. of apparatus to this end will be more par-

ticularly exemplified hereinafter. Similar
-~ apparatus is exemplified at 100 ‘and 101 in
" connection with the stack 25; and at 102 and

- @0 103 in connection with the stack 28. Dis-
- seminating means comprising elements 104,

105 and 106 are exemplified as disposed be-
tween the stacks 21 and 25 and between the
stacks 25 and 28.  After each completed as-

.. 85 sembly is formed it is pussed between the

caterpillar elements 52 and 53 of a continu-
ous press. : )
The pressed panels, whether pressed in a
continuous or an’ Intermittent pressing
mechanism; and whether pressed individ-
ually or together, may be withdrawn from a
press and permitted to cool and thereupon
subjected to such finishing operations as may
be desirable. When the water or other plas-
ticizing agent, with the exception of such
small part thereof as may have evaporated
during the pressing, has been utilized in the
bond formation substantially in its entirety,

" there is no necessity for subjecting the panels

to further drying operations. They can ac-
cordingly be conducted in a suitable manner
as, for example; on a conveyor 121, Fig. 8,
to 2 sanding mechanism 122 or other smooth-
ing ‘apparatus, and thence immediately to a
trimmer or other device for properly com-
pleting the finishing. ‘The run of the con-

70
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veyor 121 between the press and the sander

should, preferably, be of sufficient length to
allow for the proper cooling of the panels
during théir movement. -

~ In Figure 9 there is exemplified one type
.of automatic means adapted for use in mov-
ing a ply from a position at-one side of a con-
veyor and 'setting it on a conveyor or on g
coated surface of another ply in movement
on the conveyor. This means consists of a
pair of gripper members 123 and 124 carried
on laterally extending track means 125.
There may be provided suitable means for
causing a timed closing and opening action
of the grippers when they are above a sup-
port, such as a table 126, and above a con-
veyor, stch as 127, respectively ! and also for
causing the reciprocation of the gripper unit
on the track mesns. L -

' There may also be utilized an arrangement
such. as that forming the subject matter of
the above mentioned application of Ericsson
H. Merritt, Serial No. 594,011, filed February
19, 1932, one form of which is exemplified in
Figure 10. This arrangement comprises a.
plurality of vacuum cup members 130 form-
ing part of a unit 131 which reciprocates on
track means 132. The vacuum cup members
may be connected with a suitable evacuating
means, not shown, by means of conduits 133.
Mechanism-of any well known or suitable
-type,may be provided for timing the evacua-
tion of the cup members and the restoration
of normal pressure therein, and for the tim-
ing of the reciprocation of the unit. As will
be seen the unit acts to lift plies one by one
from a stack 134 and to deposit or set the
same on a conveyor 135 or on a ply carried
-thereon. Flevator means, as indicated at
135, is preferably provided to progressively
1ift the stack as plies are removed therefrom.

As above set forth, it is of importance in
many. instances that the pressure reach the
glue line before heat has affected the adhesive.
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material thereat. At the same time it is de-
sirable that the effect of heat on the adhe-

sive material be not unduly delayed so as to

unnecessarily retard the process with a re-

" sultant necessity for greater total press area.

It has been found that both these desired
results can be secured by the provision of
caul members of a material having a high
heat conductivity, such as metal, at each side
of the assembly and in some cases the plu-
rality of assemblies to be pressed. Such me-
tallic caul members may be made of sheet
metal of any suitable thickness. In certain

instances perforated sheet metal or wire mesh.

cauls may be advantageously utilized. The
use of the latter permits the venting of the

-assembly,—for example, as set forth in my

copending application Serial No. 454,832,
filed May 22, 1930, as, for example, in in-

stances where a reiatively large amount of

water or other liquid is employed.
*In Fig. 12 there is,exémplified an assembly
comprising a core 136, face and back plies

137 ‘and 138, and sheet metal cauls 139 and -

140. When such an arrangement is placed in
a hot press, the penetration of heat to the

‘glue lines is retarded just enough by the

interposed metallic members to permit the
full application of the pressure, whereupon
the heat is conducted rapidly through the
caul members to the assembly so that there is
no further delay in the heating of the adhe-
sive material at the glue lines. In the prae-
tice of this feature of the invention, and as

“exemplified in Fig. 11, a metal caul 140 may

be first laid upon a conveyor such as 141, a
back 138 disposed thereupon, and the upper
surface of this ply coated as by being moved
under a disseminating arrangement such as

“an atomizer 142, a rotating brush 143 and an

atomizer 144. A core 136 is thereupon dis-
posed on the back 138 and the assembly simi-
larly completed by coating the partial assem-
bly and disposing a face 137 thereon. A
metallic caul member 189 is finally disposed

on top of the face 187. The completed ar--

rangement may then be delivered to suitable
hot press mechanism and thereupon pressed.
For example, it may be moved between end-
less belt pressure members 145 and 146 for
which suitable heating means are provided.

As another example of a manner of provid-
ing a coating of a powdered adhesive mate-
rial on surfaces to be joined, mention may be
made of passing a surface te be glued through
a mass of adhesive particles. For instance,
(Fig. 18) a pair of narrow belts 147 and 148
may be arranged to grip the edges of a core
149 and pass it into and through a mass or

“heap 150 of particles in such manner that the

particles will adhere to the sides of the core.
The surfaces of the core are preferably
moistened and the particles of the mass main-
tained in a dry stafe. After the core has been
moved through the mass; face and back plies

1,870,041

may be associated with- the coated surfaces

“thereof in any suitable manner and the as-

sembly passed to pressing means in a desir-
able manner, such, for example, as one of the
manners exemplified herein. »

To further facilitate an understanding of
the manner in which the time, temperature,
and pressure or moisture content factors may
be desirably controlled in a particular opera-
tion conducted in accordance with the inven-
tion, there is given below data for one mode
of procedure in providing three-ply panels
from rotary cut, yellow birch plies, each one-
sixteenth inch thick, in a commercially dry

state, each ply measuring 38 inches by 90
inches. ’
Character of adhesive material______.__ 5Q parts 80 mesh
gasein—
50 parts dry
+ spray process

blood—
. 10, parts lime
Amount of adhesive material per 1,000
square feet of double glue line
area

1914 pounds

* Amount of water per 1,000 square feet

of double glue line area - 37 pounds

Time interval between the starting of
initial coating of a ply in an as-’
sembly and the completion of the
assembly 1 minute and 80

seconds

Time interval ﬁetween the completion
of an assembly and the initation
of the bonding operation .-

Pressure applied

30 seconds

200 pounds per
sguare inch

258° F.

1 minute

Temperature at the face of the pressure
clements.-. .
Duration of the bonding operation—————
Time interval between the completion
of the bonding operation and the ~
initiation of a succeeding finishing
operation__. -
Panels made up by a procedure conducted
in accordance with the invention under the
conditions set forth immediately above,
wherein two plies of each assembly were
coated on'a surface, and wherein each of
these plies was first passed through a spray
from which it received 914 pounds of water
per thousand square feet of area coated, then

5 minutes

through a zone wherein it received 934

pounds of the dry adhesive set forth per thou-
sand square feet of area coated, and then
through a spray wherein it received 9 lbs. of
water per thousand square feet of area coated,
showed an average of 470 pounds in dry shear
tests, and an average of 269 pounds In wet
shear tests after scaking for 48 hours in cold
water. '

By way.of example, further reference is

‘made to a continuous type of operationwhere-

in the surfaces to be assembled are moved
along progressively while moisture is ap-
plied, if necessary, and the adhesive material
dusted on, an assembly conveyor adjusting
the rate of travel such that the adhesive base
is supplied toa first layer and moisture, if nec-
essary, and the next layer or ply superposed
in transit, adhesive base supplied and mois-
ture, if necessary. Another assembly layer is
superposed and then the assembly is passed
through a heat and pressure applying zone,
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as for instance, hot rollers or heated cater-
pillar type belts, for example. Reference is
made to one instance wherein dry fir-wood
veneer is fed to an assembly conveyor and is
carried along under an atomizer, and water
applied in a fine spray to the exposed sur-
face, the amount of water being about 25
to 80 lbs. per square foot of ply surface. The
ply surface is next carried under a distributor
for powdered adhesive, a dry composition of

'52.5 parts soluble blood albumen and 57.5

parts soya bean flour, 17 parts of hydrous
trisodium phosphate crystals, and 15 parts of
hydrated lime being dusted on as the surface
travels along. The composition may be
ground to about 80 mesh and spread at a rate
of 20 to 25 .1bs. per thousand square feet of
ply surface. Another ply is superposed on
this prepared surface, moisture is supplied
by a further atomizer head, and then an
adhesive applicator dusts on the adhesive,
and another wood ply is in turn superposed.
The assembly is then forwarded through a
heat and pressure applying zone in the form
of opposed caterpillar type belts and about
two minute treatment is had at 270° F., and
a pressure of about 200 lbs. during transit.
The panels then proceed through a cooling
zone and into a double deck sanding machine
to sand and smooth down the surfaces.
Edge-trimming completes the product; and
the panels may then be sorted on a sorting
and grading conveyor. ' ,
There is thus provided a continuous pro-
cedure utilizing blood in connection with
soya bean flour, by means of which ply wood
may be produced in a particularly efficient

-and effective manner under desirable condi-

tions and with a relatively high degree of
uniformity in the product. Since the soya
bean flour is an adhesive material of a non-
dispersible character, the penetration of the
blood is desirably controlled as set forth in
applicant’s copending application, Serial
455,978, above referred to. As there set
forth, other adhesives may be substituted for
those specified. For example, soya bean flour

. may be-replaced by other oil seed flours, by

50
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isolated protein therefrom, or by casein. -

In similar continuous procedure, adhesive:

bases of different composition may also be
employed. For instance a protein also in
non-dispersed or discrete particle form, as
soya bean flour 100 parts, with trisodium
phosphate 10 parts, barium hydroxide 20
parts, and ecalcium hydroxide 1714 parts.
The surfaces to be glued are supplied with the
adhesive base in discrete particle form, and
the assemblage may be passed through the
hot-pressing zone for instance for one to three

minutes. If the sodium salt be omitted, the

longer period of heating is desirable in order
to attain water-resistance. A good bond is
had in either case. C

‘For the sake of facility of expressjon the

_unrolling,

9

term “squares” is utilized herein to describs -

Plies which are sufficiently short so that they
may be readily handled without rolling or
regardless of their geometric
shape. ' ' ' . :
Since certain changes in carrying out the
above methods and in the constructions set
forth, which embody the invention may be
made without departing from its scope, it is
_intended that all matter contained in the
above description or shown in the accompa-

70
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nying drawings shall be interpreted as illus-

trative and not in a limiting sense.

It is also to be understood that the'follow-'
ing claims are intended to cover all of the

generic and specific features of the invention
herein -described, and all statements of the
scope of the invention which, as a matter of
‘language, might be said to fall therebetween.
Having described my invention, what I
claim as new and desire to‘secure by Letters
Patent is: ’ o -
o 1. The method of forming plywood, which
comprises continuously supplying an adhe-
sive material in discrete-particle form and
in uniform quantities to be received by mov-
'ing squares, moving. squares along a path
such that a surface of each square will receive
said material during its movement, succes-
sively forming assemblies by a step which in-
cludes associating a square with the coated
surface of each square which has so received
said material, the sequential coating and
associating steps being uniformly timed, and
‘subjecting the complefed assemblies to bond-
ing conditions. oo
2. The method of forming plywood, which
comprises continuously supplying an adhe-
sive material in discrete-particle form and
in uniform quantities to be received by mov-
ing squares, moving a series of squares one
-after another along a path such that & sur-
“face of éach square will receive said ma-
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terial during its movement, successively

forming assemblies by a step which includes
associating one of another series of squares
- with the coated surface of each square which
has so received said material, the sequential
coating-and associating steps with respect to
each of the squares of the first mentioned

series being uniformly timed and each of said
assemblies being completed in a uniform fime

110

115

“interval, and subjecting each of the assem-

blies to bonding conditions for a uniform
time interval. _ .
3. The method of forming plywood, which

comprises continuously supplying an adhe-

' sive material in discrete-particle form and'in
uniform quantities to be received by moving
squares, moving a series of squares one after
another along a path such that a surface of
each square will réceive said material dur-
ing its movement, successively forming as-
semblies by a step which includes associating

one of another series of squares _With the
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coated surface of each square which has so
received said material, the sequential coating
and associating steps with respect to each
of the squares of the first mentioned series
being uniformly timed, initiating a bonding
step with respect to each of said completed
assemblies at uniform time intervals after
the coating of their respective ones of the
squares. contained in the first mentioned
series, and continuing the bonding operation
with respect to each of said assemblies for a
uniform time interval. :

. 4. The method of forming plywood, which
comprises continuously supplying an-adhe-"
sive material in discrete-particle form and in
uniform quantities to be received by moving
squares, moving a series of squares one after

another along a path such that a surface of .

each square will receive said material during
its movement, there being suitably provided
a liquid whereby the adhesive will be affected
in situ successively forming assemblies by a
step which incluges associating one of an-
other series of squares with the coated sur-
face of each square which has so received said
material, initiating a bonding step with re-
spect to each of said completed assemblies at
a time not greater than 5 minutes after the
coating of the square of the first-mentioned
series contained therein and less than suffi-
cient to complete the effect of the liquid on
the adhesive. . ‘ .
5. The method of forming plywood, which

" comprises continuously supplying an adhe-

sive material in discrete-particle form and in
uniform quantities to be received by moving
squares, moving a series of squares one after
another along a path such that a surface of
each square will receive said material during.
its movement, successively forming assem-
blies by a step which includes associating one
of another series of squares with the coated
surface of each square which has so received
said material, the sequential coating and asso-
ciating ‘steps with respect to each of the
squares -of the first mentioned series being
uniformly timed, subjectigg each of said as-

‘semblies to heat and pressure at a uniform

‘time interval after the coating of the respec-

tive ones of the squares contained in the first-
mentioned series, and maintaining each of

_ said assemblies under heat and pressure for

a uniform time interval under conditions.
such that the quantity of vaporizable ma-

- terial in the pressed panel is not reduced 2

substantial amount below the quantity of
vaporizable material in the original squares.

6. The method of forming plywood, which
comprises concurrently supplying a heat set-

- able adhesive material in discrete-particle

form to surfaces to be united and assembling

" surfaces.to be united in the presence of vapor-

_izable material, and subjecting the assembled

surfaces to heat and pressure for a period not
substantially exceeding one minute, the heat

R
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applied being sufficient to 'set the adhesive

but insufficient to generate bursting pressures
within the assembly great enough to rupture
the bond upon the release of pressure, said
operations being conducted under conditions
such that the quantity of vaporizable mate-
rial in the pressed panel is not reduced a sub-
stantial amount below the quantity of vapor-
izable material in the original plies.

7. The method of forming plywood, which
comprises continuously -supplying an adhe-
sive material in discrete-particle form and in
uniform quantities to be received by moving
squares, moving a series of squares one after
another along a path such that a surface of
each square will receive said material during
its movement, successively forming assemblies
by a step which includes associating one of
another series of squares with the coated
surface of each square which has so received
said material, each of said assemblies ‘being
completed in a uniform time interval, an
moving each of said completed assemblies to
bonding mechanism, each of said movements
occupying a predetermined time interval
after the initial coating of a square contained

therein, -and subjecting ‘each assembly to.

bonding conditions for a uniform time
interval. B E
- 8. The method of forming plywood, which
comprises continuously supplying an adhe-
sive material in discrefe-particle form and in
uniform quantities to be received by moving
squares, moving a series of squares one after
another along a path such that a surface of
each square will receive said material during
its movement, successively forming assem-
blies by a step which includes setting another
square upon each coated square at a given
point in its movement along said path, and
subjecting the completed assemblies to bond-
ing conditions. o C
9. The method of forming plywood, which
comprises continuously supplying an adhe-
sive material in discrete-particle form and

0
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in uniform dquantities at a position to be re- .-

ceived by moving squares, moving a series of
squares one after another along a path such
that a surface of each square will receive
ssid material during its movement, associat-

ing with each coated square as its movement’

continues one of a series of other squares to
form a partial assembly, continuously sup-
plying adhesive material in discrete-particle
form and in uniform quantities at a posi-
tion to be received by moving partial assem-
blies, moving said partial assemblies one after
another as they are formed along a path such
that a surface of each partial assembly will
receive material at said second-mentioned

position, completing each assembly, and’

thereafter subjecting each assembly to heat
and pressure, the heat and pressure appiied

;0 the two sides of each assembly being uni-
orm, - o
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' 10. The method of forming plywood, which

comprises contifinously supplying an adhe-
sive material in discrete-particle form and
in uniform quantities at a position to be re-

& ceived by moving squares, moving a series
of squares oné after another along a path
such that a surface of each square will receive

- said material during its movement associat-
ing with each coated square as its movement

10 continues one of a séries of other squares to
form a partial assembly, continuously sup-
plying adhesive material in discrete-particle
form and in uniform quantities at a position

to be received by moving partial assemblies,

15 moving said partial assemblies one after
another as they are formed along a path such
that & surface of each partial assembly will

receive material at said second mentioned.

position, completing each assembly, each as-
20 sembly being completed in a uniform, time
interval, moving each completed assembly to
a bonding mechanism, each movement oc-
cupying a predetermined time interval after
the initial coating of a square contained
therein, and subjecting -each assembly to
bondilng.conditions for a uniform time in-
terval.

11. The method of forming plywood, which.

comprises continuously and concurrently ap-
" plying an adhesive material in discrete-par-
ticle form to the surfaces of the squares to be
united and assembling such surfaces, each as-
sembly being built up on one of a series of
squares moving one after another at a given
+ speed, moving each assembly at a higher
speed after its completion to separate said
assemblies, delivering each of the assemblies
thus separated to non-progressive bonding

mechanism in a uniform time interval after.

the initial coating of a square contained there-
in, and subjecting each.assembly to bonding
conditions for a uniform time interval with-
out movement of the assembly.

- 12. The method of forming plywood, which
comprises moving a series of squares one after
another along a given path, applying an adhe-
sive material in discrete-particle form to each
of said squares at a given point in said path,
disposing another square on each coated
80 square at a second point in said path, perform-

-ing successive coating and assembly opera-

. tions at successive points in said path, mov-
ing each completed assembly at a higher
speed at a further point in said path to sepa-
rate the assemblies, delivering each of the as-
semblies thus separated to non-progressive
bonding mechanism in a uniform time inter-
val after the initial coating of a square con-
tained therein, and subjecting each of said
-assemblies to bonding condifions for a uni-
form time interval without movement of the

assembly. S

13. The method of forming plywood, which
comprises continuously supplying an adhe-
sive material in discrete-particle form in uni-

W

rial during its movement, successively form-

-by moving squares, moving a series of squares

i1

“form quantities at a position to be received

by moving squares, moving a series of squares
one after another along a path such that a
surface of each square will receive said mate- 70
ing assemblies by a step which includes asso-
ciating with each coated square one ofanother
series of squares, moving the assemblies so
formed one after another in uniform time in-
tervals after the initial coating of a square 75
contained therein between pressure elements,
and progressing the assemblies along between
said pressure elements for a sufficient period
and under conditions to effect the bonding -
of the squares. - ) . 80
14. The method of forming plywood which
comprises disposing of a series of squares one
after another upon a conveyor, applying an
adhesive material in discrete-particle form
and to successive squares as they move along 85
on the conveyor, setting each of ariother series
of squares one after another upon successive
coated squares at a predetermined point in the
motion thereof on the conveyor, completing
each partial assembly thus formed, and pro-
gressing each assembly after it is formed be-
tween heated pressure elements for a period
of time sufficient to bond the squares to form
a completed panel. o ,
15. The method of forming plywoed which
comprises continnously supplying an adhe-
sive material in discrete-particle form in uni-
form quantities at a position to be received -

100

o0

at a given speed one after another along a
path such that a surface of each square will
receive said material during its movement,

successively forming assemblies by a step

which includes setting one of an additional
series of squares upon each coated square at
a given point in its movement, continuing the
movement of each assembly to a point where
it passes between pressure elements, and pro-
gressing each assembly along between said
pressure elements for a sufficient period to
effect the desired bonding. said progression
being at the same speed as the aforesaid move-
ment. , , ,

16. The method of forming plywood, which 115
comprises continuously supplying adhesive
material in discrete-particle form and in uni-
form quantities to be received by squares,
causing squares to receive coatings of said-
material, and successively forming assem-
blies, said operations being conducted in a
continuous and concurrent manner wherein
an assembly of squares is being formed while
another square is being coated, and the suc-
cessive coating and assembly steps being uni- 125
formly timed. . ’

17. The method of forming plywood, which
comprises moving along a given path one
after another a series of plate-like elements,
each of which is a good conductor of heat, 130
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__ proportion
85 95 pounds of water to 1,000 square feg; of

12

building up an assembly of relatively poor
heat-conducting squares on each of said plate-
like elements during its movement, and sub-
jecting each completed arrangement to heat

6 and pressure.

18. The method of forming plywood which
comprises moving along a given path one
after another a series of plate-like elements
each of which is a good conductor of heat,

¥ building up an assembly on each of said plate-

like elements during its movement, disposing
an additional plate-like element on each as-
sembly, and subjecting each completed ar-
rangement to simultaneously applied heat
and pressure. : \ '

19. The method of forming plywood, which
comprises continuously and concurrently ap-
plying to a surface of commercially dry
squares an adhesive material in discrete-par-
ticle form and a plasticizing agent and form-
ing assemblies each including at least one of
said squares, said plasticizing agent being in
an amount not greater than the equivalent
of twenty-five pounds of water to one thou-

28 sand square feet of glue line area, conducting

each assembly as it is formed to a pressing
mechanism and immediately ‘applying heat
and pressure thereto, each of said assemblies
being subjected to heat and pressure at a uni-
* form time after the initial coating of a square
-contained therein and being subjected to heat
and pressure for a uniform time interval.
20. The method of forming plywood which
comprises supplying at a glue line between

3 curfaces of materials having no excess of

moisture an adhesive material in . discrete-
particle form, and also supplying a plasticiz-
‘ing agent in an amount’ not substantially

4p 1D excess of the amount required for effect-
ing the union, subjecting the ‘adhesive ma- -
terial at the glue line to heat and pressure, .
and continuing the application of heat and .

pressure for a period not exceeding 1 minute.
- 21. The method of forming plywood which

& comprises associating surfaces to be joined

in the presence of an adhesive material in
discrete-particle form and a plasticizing
medium in a proportion not greater than an

__. equivalent of 30 pounds of water to orie thou-

> sand square feet of glue line area, and sub-
jecting said surfaces to heat and pressure..

22.. The method of forming plywood, which.

comprises.associating surfaces to be joined

~__ in the.presence of an adhesive material in-
B Jiscrete-particle form and a liquid in a pro-
* portion not greater than an equivalent of 25

pounds of water to 1,000 square feet of glue.
line area, and subjecting said surfaces to heat
_and pressure. - -

93. The method of forming plywood, which
comprises applying adhesive material in dis-
crete particle form to a surface to be in-
corporated, a liquid being also applied in'a

not greater than an equivalent of - ns e
_nate po‘wdere'q -adhesive material, means

1,870,041

surface’ area; assembling -and subjecting -to
heat and pressure: o - Lo

. 24. 'The method of formiﬁg plyWOoa, which
_comprises applying adhesive material in pow-

dered form to.a surface to be incorporated,
a liquid being also-applied.in & proportion
not greater than an:equivalent of 25 pounds
of water to 1,000 square -feet of glue line
area and being applied in part before the

_application-of the adhesive material and in

part after its .application,-assembling ‘and
subjecting to heat and pregsure... .~ '

25. The method of forming pl
comprises continuously and eoncurrently ap-
plying an adhesive material in discrete-par-
ticle form to squares and: forming assembliés
including said squares, subjecting each -as-
sembly to bonding conditions after an in-
terval not greater than 5 minutes after the
initial coating of-a stg)gre g’ncluded‘therein,
and continuing said ‘bonding operation for
a period not exceeding 1 minute. E

> '96. The method of gluing materials which
comprises applying a plasticizing agent to
a surface to be glued, thereafter applying
an adhesive matérial in powdered form to
said surface, and thereafter applying a plas-
ticizing liquid to said surface, and associatin
with the coated surface a surface to be join
thereto. - o S
-97. Apparatus for the formation of ply-
wood comprising a conveyor for plies, means

for applying a plasticizing liquid to plies
moving on said conveyor, means for apply-
ing. a powdered adhesive material to plies

moving on said coniveyor, and a ‘second means
for applying a plasticizing liquid to™ plies
moving on said conveyor; said applying means
being arranged to operate in the order named.

98. Apparatus for the formation of ply-

wood, including spreading means’ arranged

“to disseminateé powdered adhesive material,

conveyor means for mo_vin%-a;;square in‘po-
sition to Téceive on ‘a surfa

set a square on said conveyor means, means
to convey the coatéd square away from said

spreading’ means, means-to dispose a second
square upon the coated surface of a square

being moved away from said spreading

the assemblies thus formed. Y
29, Apparatus for the formation ‘of ply-

wood, including spreading means arranged:

to disseminate powdered adhesive material,

conveyor means for moving a square in po-
sition to receive on a surface thereof ma-
" terial from said spreading means, means to

set a square on. said conveyor means, means
to convey the coated square away from said
spreading means, means to sét a second square

upon the coated surface of a_square being-
‘moved away from ‘said spreading means, a

second spreading means arranged to dissemi-

ce thereof ma- .
terial from said spreading means, means to

to
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move g partial assembly formed by the previ-
ously mentioned means in position to receive
an adhesive material from said - second
spreading means upon a surface thereof,
‘means to convey the coated partial assembly
away from said second spreading means,
means to set a third square upon the coated
surface of a partial assembly being moved
away from said second spreading means, and
mechanism for receiving assemblies -

80. Apparatus for the formation of ply-
wood, including spreading means arranged
to disseminate powdered adhesive material,

1§ conveyor means for moving a square in- po-

Ry

sition to receive on a surface thereof ma-
terial from said spreading means, means to
set a square on said conveyor means, means
to convey the coated square away from said
spreading means, means to set a second square
upon the coated surface of a square being
moved away from said spreading means, a}
second spreading means arranged to dissemi-

- nate powdered adhesive material, means to

~28

move a partial assembly formed by the previ-
-ously mentioned means in position to receive
an adhesive material from said second spread-
ing means upon a surface thereof, means
to convey the coated partial assembly away
from said second spreading means, means to
set a third square upon the coated surface
of a partial assembly being moved away from
said second spreading means, and bonding
mechanism for receiving assemblies thus
formed, said bonding mechanism being
a.dapteé to receive said assemblies one at a
time and to progress them along as the bond-

‘ing operation progresses.

31. Apparatus for forming plywood, com-
prismg means for conveying squares, auto-

‘matic means for setting squares successively

and in close juxtaposition on said conveying:
means adjacent the beginning of its active
run, means beyond said setting means for dis-

‘seminating a powdered adhesive material

above said conveying means, means beyond
the disseminating means for s¢ ting another -
square upon each coated square, a’second
means for disseminating a powdered adhesive
material above said conveying means at a
point beyond the last-mentioned means, means
beyond said second disseminating means for
setting an additional square upon each coated
partial assembly, and means for subjecting -

* to bonding conditions assemblies formed by

the preceding means. : .
'82. Apparatus for forming plywood, com-
prising means for conveying squares, atto-
matic means for setting squares successively
and in close juxtaposition on said conveying
means adjacent the beginning of its active
run, means beyond said setting means for dis-
seminating a powdered adhesive material
above said conveying means, means beyond

* the disseminating means for setting another

i3

square upon each coated square, a second
means for disseminating a powdered adhesive
material above’'said conveying means at a
point beyond the last-mentioned means,
means beyond said second "disseminating
means for setting an additional square upon
each coated partial assembly, and a continu-
ous pressing mechanism disposed beyond the

aforesaid mechanism and arranged to

progress the assemblies therethrough at a
speed similar to the speed of movement of
the conveyor. A

33. The method of forming plywood,
which comprises successively applying an
adhesive material in discrete particle form
to the surfaces of squares while progressing

them along, forming assemblies embodying’

coated squares concurrently with the coating
of other squares, and subjecting the assem-
blies to bonding conditions.concurrently with
the formation of other assemblies, the pe-
riod between the initial coating of a square
contained in an assembly and the completion

of the assembly being uniform for all as-

semblies. . :

34. The method of forming plywood,
which- comprises successively applying ad-
hesive material in discrete-particle form to
the surfaces of squares while progressing
them along, a liquid. being applied in an
amount not greater than 25 pounds per 1,000
square feet of glue line area, forming assem-
blies embodying coated “squares concurrent-
ly with the coating of other squares, and sub-
jecting the assemblies to bonding conditions
concurrently with the formation of other

assemblies, the period between the initial -

coating of a square contained in an assembly
and the completion of the assembly being
uniform for all assemblies. -

85. The method of forming plywood
which comprises progressing a series o
squares one after another along a path, ap-
plying adhesive material in discrete-particle
form and in uniform amount to said squares
at. one stage of their travel along said path,
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disposing an additional square upon each -

coated square at a further stage in its travel,
applying to the exposed surface of each sec-
ond square adhesive material in discrete-par-

115

ticle form and in a uniform amount at a fur- ,

ther stage-in the travel of said squares along
said path, disposing a third square upon
each second square at a further stage of
travel of said squares along said path, and
subjecting assemblies to bonding conditions
at a still further stage in the travel of said
squares along said path. |

36. The mmethod of forming plywood,
which comprises applying adhesive material
in discrete-particle form to the surfaces of
squares, a liquid being provided, forming as-
semblies each including at least one of said

coated squares, and subjecting each of the -

assemblies to bonding conditions, the time



90 38. The method of forming

14 o 1,870,041

— -

between the initial application of adhesive
material to a square contained in an assembly
and the initiation of the bonding operation
being uniform with respect to such time in

5 connection with the other assemblies. )
37. The -method of forming plywood,
which comprises applying adhesive mate-
rial in discrete-particle form to the surfaces
of squares, a liquid being provided in an
16 smount not greater than 25 pounds per 1,000
square feet of glue line area, forming as-
semblies each including at least one of said
coated squares, and subjecting each of the

- assemblies to bonding conditions, the time

" 15 between the initial application of adhesive

material to a square contained in an assembly
" and the initiation of the bonding operation

being uniform with respect to such time in

connection with the other assemblies.
plywood,
which comprises applying adhesive material
in discrete-particle form to the surfaces of
squares, a liquid being provided, forming
-assemblies each including at least one of said

L

g5 coated squares, and subjecting each of the

assemblies to bonding conditions, the time

- between the initial application of adhesive
material to a square contained in an assembly
and the initiation of the bonding operation

30 being uniform with respect to such time in
connection with the other assemblies, and
being insufficient to permit the liquid to ex-
ert its full effect. ’

35 which comprises applying adhesive material

in powdered form to the surface of a square, .

a plasticizing liguid being provided inde-
pendently of the sdhesive, disposing another
square on the coated square, and subjecting

" 40 an assembly including said squares to pres- .

sure and heat, the time between the initial

coating of a square contained in said as-

sembly and the initial application of pres-

sure and heat being not greater than five

45 minutes, and the application of pressure and

~heat being for a period not substantially ex-
ceedinig one minute. o

" '40. The method” of forming laminated

structurés, each containing a multiplicity of

50 wood plies, which comprises utilizing in the .
formation of each structure plies having a

combined moisture content of materially less

than 10% of the weight of the structure,

applying to one of each pair of surfaces to
55 be incorporated in each structure an adhe-
_ sive material in discrete-particle form, sup-

~p1%ing; also moisture in a tetal amount not .
Sllt

stantially exceeding the difference be-
‘tween said combined moisture content and
€0°10% of the weight of the structure, assem-
bling and subjecting to heat and pressure.
41. The ' method of forming plywood,

which comprises continuously and concur- -

rently. applying powdered adhesive material

65 and liquid to surfaces of commercially dry -

39. The method of | formi’ng plywoéd,b- '

l§
squares and forming assemblies ¢ach includ:
ing-at least one of saidvsquares, said liguid
being-in an amount not. greater than the
equivalent of twenty-five pounds of water to

one thousand square feet of glue line ares, i
and subjecting each assembly to pressure and.

heat, the initiation of the bonding of no

assembly being spaced more than five min-

utes after the initial coating of a square con- -

tained therein. ...

49. The method of foriﬁing plywood,"

which comprises applying adhesive material
in discrete-particle form to a surface to be
incorporated, a liquid being also applied in
a proportion not greater than an equivalent
of 25 pounds of water to 1,000 square feet of
surface area, assembling and subjecting to
heat and pressure after an interval not great-
er than 5 minutes after the application of
the adhesive material. ‘
In testimony whereof I affix-my signature,
THEODORE WILLIAM% DIKE. .
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