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"This invention relates to the art of gluing;
and more particularly to processes for the
formation of plywood.

The present application is a .continuation
in part of the co-pending applications of

Theodore Williains Dike, Serial No. 335,998,

filed January 29, 1929, and renewed March
10, 1931, Serial No. 455.977, filed May 26,
1930, Serial No. 456.813, filed May 28, 1930,
and Serial No. 456,814, filed May 28, 1930,

‘and renewed September 9, 1931,

An object of the invention is the provision
of ‘a gluing procedure whereby the gluing
may be effectively and expeditiously per-
formed. '

A further object is the provision of a pro-
cedure whereby adhesive bases in powdered
or other discrete-particle form may be readily
and effectively utilized. ,

A wide variety of difficulties attend the use
of “liquid glues” i. e. dispersions of adhesive

base materials, in gluing procedures such, for.

example, as the formation of plywood or the
hke.. Among such difficulties mention may

' be made of that form of bond failure known

“as a “starved” joint, which may be caused,
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for example, by excessive mobility of the
adhesive base in cases where the same is still
in a fluid rather than a plastic state at the
time of applying bonding pressure; the com-
plications in the gluing operation involved
in the elimination of the water applied with
the glue: staining; etc. By the application
of the adhesive base in powdered form, or. in
some instances, in other discrete-particle
form, certain, and, in many instances, all of
these difficulties may. be avoided.

It is desirable in such procedures that the
discrete-particles of the adhesive be acted
upon so that the same will be plasticized to a
desirable extent. and to this end it is often
desirable to utilize an zgent to promote or
otherwise control penetration of the adhesive
into the surfaces of the material to be glued.

It has been found that alkali metal hy-
droxides. such as caustic soda and caustic
potash, are particularly desirable for such
se, due to their markedly rapid and effec-
tive action in assisting not only in plasticiza-
tion, but also, in certain instances, in the con-

version of the adhesive at the glue line. In
accordance with the invention, caustic soda
or caustic potash may be used in procedures
involving the application of the adhesive in
powdered form—and in some instances, as
with adhesives which are non-dispersible in
warter, in the form of a suspension of discrete
particles in water—in the gluing of rela-
tively dry materials, such as commercially
dry veneers, both in procedures involving the
application of heat and pressure and in pro-
cedures involving the application of pressure
without heat; and also in procedures wherein
the adhesive is applied in powdered form to
relativelv wet materials such as wet or “green”
veneer as it comes from the veneer cutter,
and the application of pressure without heat.

: They may also be used. if desired, in certain

instances, for example when the wood has an
especially dense surface or where they effect

a desirable conversion of the adhesive, in pro-

cedures where the heat is utilized in the glu-
g of wet woods.

The use of caustic soda or caustic potash
enables particularly effective resuits to be ob-
tained m procedures wherein a relatively
small amount of water is available for the
plasticization of the adhecive, as, for exam-
ple, in the gluing of dry veneers under con-
ditions wherein a relatively small amount of
water is applied thereto and also enables
particularly effective results to be obtained
without the use of heat in procedures wherein
the other conditions of operation are such that
a proper plasticization or conversion of the
adhesive base material would not otherwise
nceur.

Caustic soda and caustic potash possess a
number of advantages for use in procedures
such as contemplated by the invention.
Their action is not only markedly effective,
but is so rapid as to be almost instantaneous
in some cases, permitting the assembly of a
plywood panel. for example, in a particularly
short time and providirg for repetition mann-
facture at a high speed. Another advantage
is that by varying the amount and/or con-
centration of the agent, the period of assem-
LIv time may be regulated to suit the condi-
tion of manufacture. Another advantage
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which has already been touched upon is that
in the gluing of dry materials the amount of
water to be added may be very materially
reduced. The provision of a small amount
of water in turn materially reduces the danger
of staining. A further advantage for many
types of procedures is the plasticizing effect
on the wood which assists in the welding of
the plasticized adhesive with the surface
fibres of the wood. This feature makes the
use of caustic soda and the like of advantage
in many instances, regardless of the particular
character of the adhesive.

1t is to be noted, moreover, that not only
are stronger bonds produced in accordance
with the invention, but also that they have
increased water-resistant properties.

The favorable action of alkali metal hy-
droxides, such as caustic soda and caustic
potash, is present in gluing procedures utiliz-
ing a wide range of adhesive bases, either
singly or in combination, and including ma-
terials which are dispersible in water, such
as blood albumin, egg albumen. animal glues,
as well as materials which are non-dispersible
in water, such as casein. gluten, isolated vege-
table proteins from oil seeds, such as soya
bean, hempseed, castor bean, cottonseed, ete.,
flours from the residue of oil seeds, such as
soya bean, hempseed. castor hean, cottonseed,
peanuts. flaxseed, perillaseed. rapeseed, tung
nuts, ete., starches. starchy flours, ete. The
use of an alkali metal hydroxide is of marked
advantage in connection with the use of ma-
terials which are non-dispersible in water,
since by its use the penetration of such ma-
terials into the wood may be desirably pro-
moted. due to the rapid and effective plas-
ticizing action of the caustic soda or the like.
Tt is to be noted that it also has a powerful
jellving action which with certain dispersible
adhesives. such as blood, may be used in some
cases to prevent excessive penetration. Low
concentration mav. with an adhesive of this
¢haracter. promofe penetration while a high
conventration will set up the material into a
<tiff jell which retards penetration.

The alkali metal hydroxide may be applied
as a dry powder before and ‘or after the ad-
hesive base or as a component of a mixture
inclnding powdered adhesive base and pow-
dered caustic soda, for example, or it may be
dissolved in the moistening water and ap-
plied. preferably as a spray. with. before or
after the spreading of the dry adhesive. The
alkali metal hydroxide. morcover, may be
applied at two stages of the coating opera-
tion. For example. a caustic soda solution
mayv be sprayed on a surface to he incor-
porated. the adhesive hase dusted on and a
cunstie soda solution spraved uporn it

The members to be glued ave assoriated.an
adhesive hase and other concontitant ma-
terials being suitably provided at each glie
line, and the assembly subjected to pressure
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either in conjunction with heat or under con-
ditions wherein heat is not transferred to the
glue line.

The pressure utilized in the bonding may,
as will be understood, vary widely, depending
upon the materials being glued and other
factors, but may range from about 40 to 300
pounds per square inch. Pressures of about
200 pounds give satisfactory results. In in-
stances where heat is utilized a temperature of .
about 160° F. to 260° F. may be used.
Higher temperatures are advantageous in
many instances. Care should be taken, how-
ever, that the heat is not so great as to dam-
age the wood.

An alkali metal hydroxide is preferably

,provided for interaction with the adhesive or

otherwise at the glue line by applying the
caustic soda or the like as such to a surface
to be incorporated. It may, however, in cer-
tain instances be otherwise provided, as, for
example, by applying an alkali metal salt
and also an alkaline earth hydroxide either
in admixture, or independently as by includ-
ing powdered lime with the powdered ad-
hesive and dissolving sodium fuoride in the
moistening water. Another method of pro-
viding an alkali metal hydroxide is by the
use of hydrolyzable alkali metol salts, for-
instance, borax or trisodinm phosphate.
These materials when dissolved in water
liberate some caustic soda by hydrolysis; but
because of the slowness.of the action and the
relatively small amount of caustic soda pro-
vided, are undesirable for use in the majority
of cases.

It is of course to be understood that the
term “allali metal hydroxide” as used hereinas
does not-include the alkaline earth hydrox-
1des.

It is also to be understood that the term
“non-dispersible” as used herein to describe
adhesive materials does not exclude materials
which might in a strict sense be considered
dispersible to some extent, as for instance
materials containing proportions of dis-
persible ingredients.

It is also to be understood that the term
“wood” as used hereinafter is intended to in-
clude artificial wood as well as natural wood.

Among the many advantages of the inven-
tion is the fact that, because of the plasticiz-
ing effect of the caustic soda or the like on
many adhesives and on wood, adhesives,
which when applied in powdered or other
discrete-particle form would otherwise form
between the wood and another member of
substantial body a bond securing only the
superficial fibres of the wood, will, under the
same conditions, tend to penetrate into the
wood sufficiently to present a firm resistance
to separating forces.

There ave outlined below several specimen
procedures which may be carried ont in ac-
cordance with the invention.
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Erample 1.—Three plies of 15" commer-
cially dry veneer of heavy wood may be glued
ander heat and pressure, a surface inyolved
in ench glue line having been spread with
soya-bean flour and a 5% caustic soda solu-
tion in the proportion of 1 to 114 by welght.

FExample 2—3 plies of ' birch may bie
slued, a surface involved in each glue line
Deing spread with water. then with powdered
casein, and then with 109 caustic soda solu-
tion in the proportions of 1 tu 123 to 1, and
pressure of 200 lbs. per square inch, and-heat
at a temperature of 225° F. applied at 1
minute after the initial spreading and main-
tained for from 1 to H minutes. ,

Fwample 3—Commercially dry vencer may
be glued, water, powdered casein and 10%
canstic soda solution being
order named and in proportions of 1 v 124 to
2, and subjected at one minute after the in-
itial spreading to pressure of 200 lbs. per
square inch without heat for minutes.

Ezample 3 —Plies of birch or fir, for ex-
ample, may be glued tsing a spread of water,
powdered soya-bean floux and 10% caustic
soda solution in the proporiion of -1 to- 133
to 3 and subjecting at one minute after the
initial spreading to pressure of 200 Ibs.. per
syquare inch without heat for 5 minites.-

Example 5.—Plies of birch, gunvor fir, for
example, may be glued using n spriad of wa-
ter, blood albumin and 12% caustic soda xole-
tion in the proportion of 1to 134 to 2 andd sub-
jecting at cne minute after the initial spread-
ing to bonding pressure of 200 [bs. per square
inch for 5 minutes. -

Ecample 6.—Dry cottonwood vencer may
be glued using a spread by dukting on a com-
position containing i pavts soya-bean flour,
61 parts of sodium Huoride and 1844 parts
of hydrated lime, spraying on an equnl pro-
portion of water, aud subjecting to pressure
without heat for 1 hour at 233 1bs. per squave
inch. ‘ :

Since certain changes may be made in car-
vying out the above process without depari-
ing from the scope of the invention, it is.in-
tended that all matter contained in the above
description shall be interpreted as illustra-
tive and not in a limiting sense.

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

reneric 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 thevehetween.

Having deseribed my invention, what I
claim as new and desire to secure by Letters
Patent, is: T

1. A process of gluing which comprises

applying to a surface to be incorporated an
adhesive base in discrete-particle form, sup-
plying also material which will provide . an
alkali metal hydroxide for interaction with

spread in the

3

the adhesive base, assembling and subjecting
to pressure. ' :
2. A process of uniting a wood member to
another men.ber of substnutial body which
comprises applying to a surface to be in-
corporated an _adhesive-providing material.
in discrete-particle form, supplying also ma-
terial which will provide an alkali metal
lyvdroxide at the glue line, assembling and
stibjecting to pressure and heat.

3. A provess of umiting a wood member
to another member of substantial body
which comprises applying to a surface to
De incovporated an adhesive-providing mate-
vial in discrete-particle form, supplyivg also
miaterial which will provide an uhmli metal
hydroxide at the glue line, assembling and
subjecting to pressure without transfer of
hent to the glue line.

4. A process of uniting a wood meniber
to another member of substantial hody which
comprises applying to a surface to be in-
corporated an adhesive-providing nuaterial
in powdered form, supplying also material
which will provide an alkali metal hydroxide
at the glne line, assembling and subjecting
to pressire and heat.

5. A process of gluing which comprises ap-
plying to a surface to be incorporated a pro-
teinous adbesive Dbase in discrete-particle
form, supplying also material which will
provide an alkali metal hydroxide for inter-
action with the adhesive base, nssembling
nd subjecting to pressure.

6. A process of gluing which comprises ap-
plying in-discrete-particle form to a surface
to be incorporated an adhesive base of a char-
nctex'_whicL is non-dispersible in water, sup-
plying also material which will provide an
aliali metal hydroxide for interaction with
the adhesive base, assembling and subjecting
to pressure. . _

7. A process of uniting a wood member
with another member of substantial body
which comprises applying to a surface to he
incorporated an adhesive-providing material
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in a diserete-particle form, supplying also .

an alkali metal hydroxide, assembling and
subjecting to pressure.

8. A process of uniting a_woud member
with another member of substantial body
which comprises applying to a surface to be
incorporated an adhesive-providing material
in diserete-particle form, supplying also an
alkali metal hydroxide, assembling and sub-
jecting to pressure and heat.

9. A process of uniting a wood member
with another member of substantinl Dbady
which comprises applying to a surface to le
incorporated an adhesive-providing mate-
rial in discrete-particle form, supplying also.
an alkali metal hydroxide, assenbling and
subjecting to pressure without tvansfer of
heat to the glue line.

10. A process of gluing which comprises
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applying to a surface to be incorporated an
adhesive Lase in powdered form, supplying
also an alkuli metal hydroxide, assembling
and subjecting to pressure.

11. A process of uniting a wood member
to another member of substantial body which
vomprises applying to a surface to be incor-
porated an adhesive-providing material in
powdered form, supplying also an alkali
metal hydroxide of the ‘empirical class com-
prising caustic soda and caustic potash, as-
sembling and subjecting to pressure.

12. A process of umting a wood member

to another mewber of substantial body which
comprises applying to a surface to be incor-
porated an adhesive-providing material in

- powdered forin, supplying also caustic soda,
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nssembling and subjecting to pressure:

13. A process of uniting a wood niember
to another member of substantial body which
comprises applying in discrete-particle form
to a surface to he incorporated an adhesive
base of a character which is non-dispersible
in wafer, supplying also an allzali metal hy-
droxide, assembling and subjecting to pres-
sure, :

14. A process of uniting a wood member
to another member of substantial body which
comprises applying in powdered form to a
surface to be incorporated in an adhesive
hase of a character which is non-dispersible
in water, supplying also an alkali metal hy-
droxide of the empirical class comprising
caustic soda and canstic potash, assembling
and subjecting to pressure and heat.

15. A process of yniting & wood mémber
to another member of substantial body which
comprises applying in powdered form to a
sirface to be mcorporated in an adhesive
base of a character which is non-disprsible
in ‘ater, supplying also an alkali metal hy-
drixide of the empirical class comprising
canstic snda and caustic potash, assembling
an dsubjecting to pressure without transfer
of heat tn the glue line,

18. A process of glning which comprises
applying to a surface to be incorporated a
proteinous adhesive base in discrete-particle
form, supplying also an alkali meta] hydrox-
ide, assembling and subjecting to pressure.

17. A process of glue which comprises ap-
Plying to a surface to be incorporated a pro-
teinons adhesive in discrete-particle form,
supplving also an alkali metal hydroxide,
ilssembling and subjecting to pressure and
1eat. ‘ .

18. A process of gluing which comprises
applying to a surface to be incorporated a
proteinous adhesive base in discrete-particle
forn), supplying also an alkali metal hydrox-
ide. assembling and subjecting to pressure
without transfer of heat to the glue line.

19. A process of gluing which comprises
applying in powdered forin to a snrface to

¢ be incorporated a proteinous adhesive base

1,851,855

of a character which is non-dispersible in
water, supplying also an alkali metal hy-
droxide of the empirical class comprising
caustic soda and caustic potash, assembling
and subjecting to pressure.

20. A process of gluing which comprises
applying in discrete-particle form to a sur-
face to be incorporated a vegetable protein-
ous adhesive base, supplying also an alkali
metal hydroxide, assembling and subjecting
to pressure.

21. A process of gluing which comprises
applying in powdered form to a surfuce to be
incorporated a proteinous seed flonr, supply-
ing also an alkali-inetal hydroxide, assem-
bling and subjecting to pressure.

- 22, A process of glung whieli eomprises
applying to a surface to be incorporated a
proteinous adhesive base in powdered form,
supplying also nn alkali metal hydroxide of
the empirical class comprising canstic soda
and caustic potash, assembling snd subject-
ing to pressure. :

23. A process of gluing which comprises
applying soya bean flour to a surface to be
incorporated, supplying also an alkali metal
hydroxide of the empirical class comprising
caustic soda and caustic potash, assembling
and subjecting to pressure. :

24. A process of gluing whirh comprises
applying soye bean flour to a surface to be
incorporated, supplying also an alkali metal
hydroxide of the empirical class compris-
ing caustic soda and caustic potash, assem-
bling and subjecting to pressurc and heat.

25. A process of gluing which comprises
applying soya bean flour to a surface to he
incorporated, supplying also an alkali metal
hydroxide of the empirical class comprising’
caustic soda and caustic potash, assembling
and subjecting to pressure without transfer
of heat to the glue line.

26. A process of gluing which comprises
applying powdered casein to a surface to be
incorporated, supplying alse an alkali metal
hydroxide of the empirical class comprising
caustic soda and caustic potash, assembling
and subjecting to pressure.

27. A process of gluing which comprises
applying powdered casein to a surface to be
incorporated, supplying also an allali metal
hydroxide of the empirical class comprising
caustic soda and caustic potash, assembling
and subjecting to pressure and heat.

28. A process of gluing which comprises
applying powdered casein te a surface to
be incorporated, supplying also an alkali
metal hydroxide of the empirical class com-
prising caustic soda and caustic potash, as-
sembling and subjecting to pressiire without
transfer of heat to the glue line.

29. A proess of gluing which comprises
applying & blood adhesive base in powdered
form -to a surface to be incorporated, sup-
plying also an alkali metal hydroxide of the
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empirical class comprising caustic soda and
caustic potash, assembling and subjecting to
pressure.

30. A process of gluing which comprises
applying a blood adhesive base in owdered
form to a surface to be incorporated, supply-
ing also an alkali metal hydroxide of the em-
pirical class comprising caustic soda and
caustic potash, assembling and subjecting to
pressure and heat.

31. A process of gluing which comprises
applying a blood adhesive base in powdered
form to a surface to be incowporated, sup-
plying also an allkali metal hydroxzide of the
empirical class comprising caustic soda and
caustic potash, assembling and subjecting to
pressure without transfer of heat to the glue
line.

39. The process of gluing, which comprises
supplying to a surface to be incorporate
a non-dispersed proteinous adhesive base in
discrete-particle form, assembling, and ap-
;b)lying pressure while promoting penetration

y caustic soda supphed in addition to the
adhesive base.

33. The process of gluing which comprises
supplying to a curface to be incorporate
a vegetable proteinous adhesive base in pow-
dered form, assembling, and applying pres-
sure while promoting penetration by caustic
soda supplied 1n addition to the adhesive
base.

34. The process of gluing which comprises
applying to a surface to be glued a protein-
ous adhesive base In powdered form, apply-

“ing also a solution of an alkali metal hydrox-

ide, assembling and subjecting to pressure.

35. The process of gluing which comprises
applying a caustic soda solution to a surface
to be incorporated, thereafter applying &
powdered proteinous adhesive base, assem-
bling and subjecting to pressure.

26, The process ot gluing which comprises
applying a powdered proteinous adhesive
base to a surface to be incorporated, there-
after applying a caustic soda solution, as-
sembling and subjecting to pressure.

7. The process of gluing which comprises
supplying to a surface to be incorporated &
pruteinous material in discrete-particle form,
supplying also an alkaline enrth hydroxide
and an alkali metal salt with which the alka-
line carth b droxide will react to provide an
alkali metal hydroxide for interaction with
the adhezive base, assembling and subjecting
to pressure.

38, The process of gluing which comprises
supplying to a surface to be incorporate
a proteinous material in discrete-particle
form, supplying also lime and sodium fluor-
ide, assembling and subjecting to pressure.

In testimony whereof I affix my signature,
in the presence of two witnesses.

THEODORE WILLIAMS DIKE.



CERTIFICATE OF CORRECTION.

Patent No. 1,851,955. March 29, 1932.
THEODORE WILLIAMS DIKE.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 4, line 51, claim
17, for "glue" read gluing, and line 53, after the word "adhesive" insert the
word base; and that the said Letters Patent should be read with these correc-
tions therein that the same may conform to the record of the case in the Pat-

ent Office.
Signed and sealed this S5th day of July, A. D. 1932.

M. J. Moore,
(Seal) Acting Commissioner of Patents.



