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This invention relates to a glue mix and, more particu 
larly, to a glue mix comprising a proteinaceous material 
and polyvinyl acetate and which glue mix is especially 
useful in the manufacture of laminates typical of which 
are paper-wood-paper laminates. - - - - - - - 

This glue mix is especially desirable in the manufacture 
of paper-box shook which is a material of construction 
comprising a wood veneer core covered on each face by 
paper. In the manufacture of shook, wood veneer having 
a moisture content in the range of seven to fifteen percent 
by weight is surfaced on each face with a heavy construc 
tion paper such as kraft paper. The paper may be 
moistened on one side with water, or preferably, with a 
wax-water emulsion. However, the moistening of the 
paper is not an essential step to the manufacturing opera 
tion. The other face of the paper is coated with a glue 
mix and that side which is coated with the glue-mix is 
pressed against the wood veneer so as to contact the 
wood and the paper. With each face of the wood veneer 
covered by a paper, the resulting shook is squeezed be 
tween pressure rolls so as to more evenly distribute the 
moisture in the veneer and paper with the result that the 
glue partially sets due to the squeezing of the moisture 
out of the glue and into both the paper and the wood. 
Also, there may be concurrently with this squeezing op 
eration a heating step to set the glue while under pressure. 
Or, the heating step may follow the squeezing operation 
so as to set the glue independent of the pressure step. 
One of the characteristics making it possible to overlay 
the paper on the wood veneer without distortion of either 
the wood veneer or the paper is the glue-mix used for 
the bonding purposes. And, in this regard, one of the 
desirable properties is that of being able to set-up or cure 
quickly. Accordingly, it is an object of this invention to 
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provide a glue-mix possessing the ability to quick-set or 
cure rapidly at a relatively low temperature. --- - - - 

Another object of this invention is the provision of a 
glue-mix which is water resistant or resists the action of 
water when in the cured state between the paper and the 
Weeet. . . . . . . . . . . . . . . . . 

A further object of this invention is to provide a glue 
mix which is spread easily onto a material such as paper 
or wood veneer. -.' " 
A still further and important object is the provision of 

a glue-mix which possesses sufficient tack to be of value 
in the formation of veneer products such as plywood and 
paper-wood veneer. - 
An additional object of this invention is the provision of 

a glue-mix which is relatively low in cost for its bonding 
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- more rapidly than when the lime is not present. 
reason for this increase in setting speed may be due to 
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Various other ancillary objects and advantages of the 

present invention will become apparent in the following 
description and explanation of the same. 
Turning now to the invention it is seen that the same 

comprises a glue-mix having as a base a proteinaceous 
material and polyvinyl acetate. In addition to these com 
ponents there are other auxiliary components. The com 
bination of the components functions to bring out and 
enhance the desirable properties of the individual com 
ponents so that the resulting glue-mix displays an ability 
to set quickly or cure quickly at a relatively low tempera 
ture, in the cured state to resist the action of water, and 
also to be easily spread in the liquid state. 

In particular, with regard to the proteinaceous material, 
there may be used soya bean flour, free of oil, and of a 
size approximately one hundred mesh or smaller. Also, 
there may be employed cotton seed flour and linseed flour, 
both free of oil and of a size one hundred mesh or smaller. 
In addition, other suitable proteinaceous materials are 
casein, soluble dried blood, and isolated soya protein. 
With particular reference to dried blood, the same is ob 
tained from slaughter houses. Normally, because of the 
different animals being butchered, this dry soluble blood 
is a mixture of blood from beef, sheep, and hogs. Al 
though the blood of beef and sheep may be used alone 
without admixture from other blood, it is recommended 
that hog blood be used not by itself but as a modifier for 
the blood of either the beef or the sheep or a mixture of 
these two. The blood is collected and dried in a con 
venient manner such as by spraying. In the drying of the 
blood care is taken so as not to heat the blood to its 
coagulating temperature of approximately 140 F. or 
above. In the dry form, the blood keeps substantially 
unchanged for an indefinite period of time. 
The polyvinyl acetate may be in a number of different 

forms. However, the form we have satisfactorily used 
is an aqueous emulsion containing approximately 55% 
solids and having a viscosity in the range of 1150-1400 
cps. at 25 C. A commercial source for this polyvinyl 
acetate is Polyco. 117SS. 

In addition to the proteinaceous material and the poly 
vinyl acetate there are a number of other constituents. 
For example, the glue-mix is usually of an alkaline pH 
and has incorporated therein inorganic materials such as 
lime and/or sodium hydroxide. In regard to the lime, 
this component functions to increase the water resistance 
of the cured glue so that when the same is between veneers 
there is less possibility of water decreasing the bonding 
power of the glue with subsequent delamination of the 
veneers. Also, the lime serves another purpose in that 
with the lime present the glue-mix appears to set or cure 

The 

an interaction between calcium ions and polyvinyl ace 
tate. The sodium hydroxide acts as a solubilizing agent 
for the various components in the glue-mix thereby mak 
ing it possible to prepare a smoother glue-mix and one 
which spreads more easily. Another inorganic alkaline 
component which is incorporated into the glue-mix is 
sodium silicate. This material functions in a number of 
different ways, one of which is as a solubilizing agent for 
the components of the glue-mix so as to make a more 
smooth mix, Also, sodium silicate increases the adher 
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sion of the glue-mix to both the wood veneer and the 
paper overlay in paperbox shook, and functions to in 
crease the water resistance of the cured glue thereby mak 
ing a paper-wood-paper laminate which is not likely to 
delaminate upon exposure to the elements. 

In this glue-mix there are incorporated fillers. From 
experience it is realized that it is possible to use fillers 
without unduly restricting the bonding power of the 
active ingredients. Numerous materials are suitable for 
this purpose, such as ground glass, diatomaceous earth, 
powdered clay, and organic materials of vegetable origin. 
More specifically, the organic materials may be Glufil, 
Fura?il, or Silvacon-490. Glufil is comminuted walnut 
shells which have been cleaned prior to contrituration, 
and is a product of the Agrashell Corporation of Los 
Angeles, California. Furafil, either "Furafil 100" or 
“Furafil 100-S," is a product obtained during the process 
ing of corncobs to make furfural, an important industrial 
chemical. In this process the cobs are pressure cooked 
with steam and dilute acid, and, after the furfural has 
been distilled, the remaining residue, which looks some 
what like ground coffee, is milled to flour fineness. This 
product "Furafil 100," consists largely of modified cellu 
lose, lignin and resinous materials. In the cooking of 
the corncobs there may be used a mineral acid, such as 
sulfuric or hydrochloric acid. Silvacon-490 is a finely 
powdered, brown colored amorphous material, thermo 
plastic by nature, obtainable from bark. 

Other components of the glue-mix may be carbon di 
sulfide, carbon tetrachloride, and pine oil. The carbon 
disulfide is beneficial as it increases the water resistance 
of the cured glue so as to decrease the possibility of 
delamination of the veneer in a laminate. In regard to 
the carbon tetrachloride, this component decreases the 
flammability of the carbon disulfide and thereby acts as 
a safety factor. And, the pine oil functions as a defoamer 
to decrease the foaming properties of the glue-mix and 
thereby make the same easier with which to work. 
There are numerous desirable processes for the making 

of the glue-mix. Generally speaking, the components are 
mixed together in an aqueous medium for a sufficient 
period of time to insure a careful blending of the same. 
Also, the components are usually added one at a time 
successively or else two at a time. A specific example 
of the making of the glue-mix is presented as follows. 
As is seen from this example upon the addition of the 
various components the mixture is agitated or mixed for 
a sufficient period of time to blend-in the component or 
components. 
The following example specifically illustrates a mixing : 

procedure used in the making of these glue-mixes. 
Component Parts by Operation 

weight 

Segean four offee, onesh. Ag Mix two minutes. 
Polyvinyl acetate, 55% solids 00 Mix ten minutes. 
aqueous emulsion. 

Water----- 25 
Lime-- 12.5 Mix five minutes. 
In Wat 25 
Water. 25 Mix five minutes, hold to 

adjust visc sity. 

In another process dried blood is mixed with water until 
substantially dissolved therein and then various compo 
nents are added to this mixture. For example, these com 
ponents are defoamers, caustic dissolved in water, a lime 
slurry, sodium silicate, and polyvinyl acetate in a 55% 
solids aqueous emulsion. Again, after the addition of 
each component it is desirable to mix the resulting mix 
ture for a sufficient period of time to insure the careful 
blending of the mixture. In another example a glue-mix 
is prepared from a base comprising casein powder and 
soya bean flour. The casein powder, soya bean flour, 
and water are mixed together to form a smooth mixture. 
Then, to this mixture there is added an aqueous slurry 
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4. 
of sodium hydroxide and the resulting mixture is mixed 
for a few minutes. A clay filler is then mixed in. Then 
water is added to the mixture to dilute the same, and 
finally polyvinyl acetate in a 55% aqueous emulsion is 
mixed into the mixture to make the glue-mix. 
As an example of a specific use for these glue-mixes 

the same are employed in the manufacture of box-shook. 
This shook is prepared from dry wood veneer and a heavy 
industrial paper. More particularly, the veneer possesses 
a moisture content in the range of seven to fifteen per 
cent (7-15%) and the paper may be forty-two pound 
kraft liner board. In the manufacture of the box-shook 
the paper is coated on one surface with the glue-mix and 
may be wetted on the other surface with water or wax 
water emulsion. Then, the paper is applied to each face 
of the wood veneer with that side having the glue-mix 
thereon pressed against the veneer to form a paper-wood 
paper composite structure. This structure is pressed for a 
suitable period of time and at a desirable pressure and 
temperature. For example, the time may be eight seconds, 
the pressure may be twenty pounds per square inch, and 
the temperature approximately 200 F. Upon the com 
pletion of this cycle the composite structure is a paper 
wood-paper laminate. 

Specimens of the paper-wood-paper laminate are then 
tested for wood and paper failure. This test is known 
as PPP-V-00205b (USAF), USAF standing for United 
States Air Force. Briefly, this test comprises taking ten 
(10) test panels at random from any shipment. The test 
panels are selected to represent as many variations in 
grades and thicknesses as possible. From each panel 
selected a 6' x 6' test piece is cut from each end approx 
imately at mid-width of the panel, and from each edge 
approximately at mid-length of the panel, while a fifth 
piece is cut from somewhere near the middle or center 
of the panel. The test pieces, 6' x 6', are submerged in 
water at room temperature for a period of four (4) hours, 
and then dried at a temperature not to exceed 100 F. for 
a period of twenty (20) hours and sixty-five percent 
(65%) relative humidity. For three cycles of this soak 
and dry test there should be no delamination greater than 
two (2) inches in length between the paper and wood in 
order for the laminate to meet requirements for Type I 
of this specification. Furthermore, for a ten cycle soak 
and dry test there should be no visible delamination or 
separation at the glue line or within the paper, in order 
for the laminate to satisfactorily pass the test for Type II. 

Having presented in a general manner the components 
of the glue-mix and the method of making the glue-mix 
from these components, there are now presented specific 
examples of these glue mixes. However, it is to be real 
ized that these examples are meant to be by way of 
illustration and are not meant as limitations upon the 
invention. 

Example No. 1 
This example comprised the following: 

Parts by Weight 
Constituents 

Soya Bean Flour, 200 mesh or finer 
Defoaner-------------------- 
Alkaline Chemicals------------- 
Buckeye Soya Flur, 77% Prote 
Polyvinyl Acetate Emulsion, 55% Polyvinyl 

Acetate. - . . - 

Kaklay (clay, Water washed).---------------------- 
Line------------------------------- 
Sodium hydroxide, 50% aque us. 
Sodium silicate 
Pine Oil 
Water-...- 

Three glue-mixes were prepared from the above con 
stituents. As is seen, A differed from B and C in that the 
proteinaceous material in A was soya bean flour while in 
B and C the material was high protein soya flour. Also, 

  

  



2,968,454 
5 

B forming no part of this invention differed from A and 
Cin that A and C comprised polyvinyl acetate while B did 
not contain polyvinyl acetate. These glue-mixes were 
made into paper-wood-paper laminates having a %6' 
Douglas fir core and a 42 pound kraft liner board as a 
facing. The laminates were prepared with a glue spread 
of 40-50 pounds per thousand square feet double glue 
line, a pressure of 20 p.s.i., a temperature of 200 F., and 
press times of 1, 2, 4, and 8 seconds. These laminates 
were tested by stripping the paper from the wood im 
mediately after pressing. The results of these tests in 
terms of "Percent paper fiber retained on wood' are as 
follows: . . . . . . . . . . . . . . . - 

Percent Paper Fiber Retained 
on Wood 

Press Times. (Seconds) Glue Mix 

These results show that the two glue-mixes, A and C, 
comprising polyvinyl acetate, possess a faster setting time 
and result in a more water-resistant bond than the glue 
mix not having polyvinyl acetate. 

Example No. II 
This example comprised the following: 

Parts by Weight 
Constituents 

A. B 

Commercial Soya Bean Glue: 
Soya Bean Flour (200 mesh or finer)----------- 52.2 52.2 
Defoaners----------------------------- 2.4 2.4 
Alkaline Chemicals------------- 5.4 5.4 

Buckeye Soya Flour, 77%. Protein.-- 40.0 40,0 
PolyvinylAcetate Emulsion, 55% Solid 20.0 ---------- 
Pine Oil 2 2 
Lime--- 12.5 12.5 
Water--------------------------------------------- 400.0 400.0 

Percent Fiber 
Retained on Wood 

0 
5 
70 30 
90 85 

Preparation B, containing no polyvinyl acetate, is not a 
part of the invention but is included for contrast with the 
results of the invention. 
As is seen from the above data there were prepared two 

glue-mixes which differed in that one contained poly 
vinyl acetate and the other did not contain polyvinyl 
acetate. With these two glue-mixes there were prepared 
a number of paper-wood-paper laminates. These lami 
nates comprised a 346' Douglas fir veneer and 42 pound 
kraft liner board facing and were prepared with glue 
spreads in the range of 20-30 pounds per thousand square 
feet of double glue line, at a pressure of about 20 p.s. i., and 
a temperature of approximately 200 F. These laminates 
were pressed for different time periods of 1, 2, 4, and 8 
seconds. Panels were cut from these laminates and tested 
according to test PPP-V-00205b (USAF). In the terms 
of this test the glue-mix containing polyvinyl acetate emul 
sion possessed the property of setting in a shorter period 
of time than the glue-mix not having polyvinyl acetate 
emulsion incorporated therein. Also, the glue-mix having 
polyvinyl acetate resulted in a stronger glue-line than 
the glue-mix not having polyvinyl acetate as the glue-mix 
was more resistant to action of water than the glue-mix 
not having polyvinyl acetate, 

Example No. III 
This example comprised the following: 

Parts by Weight 
5 Constituents 

A B C 

Commercial Soya. Bean Glue: 
Soya Bean Flour (200 mesh or finer) 

0 29------------------------------- 87 87 87 De?oamers.-------------- 4. 4 4. 
Alkaline chemicals------------------------ 9. 9 9 

Polyvinyl acetate emulsion (55% solids). 300 300 300 
Lime------- - 25 18.75 2.5 
Water--. 250 237.5 225 

15 . Three glue-mixes were prepared by mixing together the 
commercialsoya bean glue, water, polyvinyl acetate emul 
sion, and a lime-water slurry. The glue-mixes were tested 
by making paper-wood-paper laminates having a %g' 
Douglas fir veneer core and a 42 pound kraft liner board 
paper with a glue spread of 30 pounds per thousand square 
feet of double glue-line. These laminates were pressed 
at a temperature of about 200 F. and at a pressure of 
approximately 20 p.s. i. The press times for the lami 
nates varied as indicated by the data in the following 
table. The effect of the various press times was evaluated 
by testing samples of the laminates for the percent fiber 
retained on the wood upon stripping the paper from the 
wood. The results are: 

30 Percent Fiber Retained 
on Wood 

Press Times (Seconds) 
A. B C 

95 98 95 
70 65 20 
15 i5 10 
2 3 2 

These laminates were also tested by water soaking. 
Actually, there were three different water soaking tests: 
a ten-cycle test according to PPP-V-00205b (USAF); a 
ten day tap water soak in the temperature range of 15 
17 C.; and, a ten day ice water soak at a temperature 
blow 3 C. Upon the completion of the soaking periods 
the panels were evaluated by checking each panel for 
paper delamination and by removing the paper from both 
sides of the wood veneer and estimating the paper fiber 
retained on the wood as a percent of the total area. As a 
control check a dry panel was tested for delamination 
and the paper fiber retained on the wood veneer. The 
results of these tests are presented in the following table. 

40 

45 

50 

Percent Paper Fiber Retained on Wood 
Laminate 

55 Dry 10 day 10 day 
Control 10-cycle Tap Wa- Ice War 

ter Soak ter Soak 

99.5 99.8 100 99.5 
99.0 100 99.5 99.5 
99.0 00 00 00 

In all of these panels there was no paper delamination 
for any of the panels and all panels completely passed the 
water resistance test. 

65 Example No. IV 
This example comprises the following: 

Component: Parts by weight 
Polyvinyl acetate emulsion-55% solids------ 400 

70 Soya bean flour (100 mesh or finer)---------- 200 
Lime slurried in Water-------------------- i8 
Water ---------------------------------- 300 

The 400 parts of the polyvinyl acetate emulsion was 
is dispersed in 300 parts of water to make a dispersion of 

  

  

  

  



7 
the same and to this there was added and mixed 200 parts 
of soya bean flour (100 mesh or finer). Then there was 
added a lime slurry having 50 parts of lime and 100 parts 
of water to make a glue-mix. With this glue-mix there 
was bonded to each side of a green Douglas fir veneer, 
%g', a kraft liner board, 42 pound weight. The bonding 
operation comprised 12 seconds of press time, a pressure 
of 20 p.s. i., and a temperature of 200 F. There resulted 
an excellent bond between the paper and the veneer and 
the paper-wood-paper laminate exhibited excellent water 
resistance as measured by test PPP-V-00205b (USAF). 

Example No. V 
This example comprised the following: 

Components: Parts by weight 
Commercial blood glue (80% dried soluble 
blood) -------------------------------- 150 

Water ---------------------------------- 178 
Water ---------------------------------- 628 
Pine oil --------------------------------- 4 
NaOH ---------------------------------- 12 
Water ---------------------------------- 12 
Lime ----------------------------------- O 
Water ---------------------------------- 20 
Sodium silicate --------------------------- 50 
Polyvinyl acetate emulsion-55% solids ----- 100 

In preparing this glue 150 parts of a commercial blood 
glue containing approximately 80% of dried soluble blood 
was mixed with 178 parts of water. To this aqueous mix 
ture there was added and mixed in about 628 parts of 
water to form an aqueous blood glue. To this aqueous 
blood glue there was added and mixed in approximately 
4 parts of pine oil; 12 parts of caustic soda dissolved in 
i2 parts of water; 10 parts of lime slurried in 20 parts of 
water; 50 parts of sodium silicate; and 100 parts of a poly 
vinyl acetate emulsion having approximately 55 solids 
content to make a desirable glue-mix for bonding together 
wood and a felted fibrous sheet. 

Example No. VI 
This example comprises the following: 

Components: Parts by weight 
Casein powder (30 mesh or finer)----------- 60 
Soya bean flour (200 mesh or finer)-------- 40 
Water ---------------------------------- 250 
NaOH ---------------------------------- 4. 
Water ---------------------------------- 4. 
Clay filler ------------------------------- 200 
Water ---------------------------------- 200 
Polyvinyl acetate emulsion-55% solids ------ 50 
Water ---------------------------------- 25 

The 60 parts of the casein powder and the 40 parts 
of the soya bean flour were mixed into 250 parts of 
water to form a glue-base mix. To this glue-base mix 
there was added and mixed in 4 parts of sodium hydroxide 
dissolved in 4 parts of water, 200 parts of clay filler 
and 200 parts of water, 50 parts of a polyvinyl acetate 
emulsion comprising 55% solids, and 25 parts of water 
to form a glue-mix according to the teachings of this 
invention. 

Example No. VII 
This example comprises the following: 
Constituent: Parts by weight 

Soya bean four (200 mesh or finer) --------- 87 
Defoamer ------------------------------- 4 
Alkaline chemical ------------------------ 9 
Kaoklay -------------------------------- OO 
Polyvinyl acetate emulsion-55% solids ------ 50 
Lime ----------------------------------- 2 
Sodium hydroxide ------------------------ 3 
Sodium silicate --------------------------- 5 
Pine oil --------------------------------- 2 
WPL (75% CS, 25% CCls ---------------- O.S 
Water --------- -------er-----so as a ree sm are as a 365 
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The above constituents were processed into a glue-mix 
and the same tested by making a paper-wood-paper lami 
nate from a 346' Douglas fir veneer and 42 pound kraft 
liner board. The glue spread was 40 pounds per thousand 
square feet of double glue line, the temperature of press 
ing was about 200 F., the pressure was approximately 
20 p.s. i., and press times were 1, 2, 4, 8, and 12 seconds. 
The paper was pulled from the veneer immediately after 
pressing. The results of the test, expressed in "Percent 
paper fiber retained on wood,' are as follows: 

Press Time (Seconds)--------------------------- 1 2 8 

Percent Paper Fiber Retained on Wood.-------- 10 50 90 95 

From these test results it is seen that the glue-mix 
has a quick setting time of eight seconds and gives a good 
bond at this setting time, 

Having presented methods for making the glue-mix 
in the application of the same, it is to be realized that 
various components may be used in place of Some of 
the auxiliary components in the present glue-mix and, 
therefore, fall within the scope of this invention. More 
particularly, different alkalies may be used instead of. 
sodium hydroxide and lime without departing from the 
scope and spirit of the invention, various fillers may be 
employed in place of those enumerated, and defoamers 
not mentioned may be used for the same purpose as 
the indicated defoamer. Obviously, many modifications 
and variations in the invention as herebefore set forth may 
be made without departing from the spirit or scope there 
of and, therefore, only such limitations should be im 
posed as are expressly recited in the following claims. 
We claim: 
1. An adhesive consisting essentially of an intimate 

mixture of 100 parts by weight of a proteinaceous ma 
terial selected from the group consisting of soya bean, 
cotton seed, and linseed flours substantially free of oil, 
casein, dried blood, and mixtures thereof, approximately 
11.9-189.7 parts by weight on the dry basis of an 
aqueous emulsion of polyvinyl acetate, water, and 4-60 
parts by weight of an alkali component selected from the 
group consisting of sodium hydroxide, sodium silicate, 
lime, and mixtures thereof, the alkali being present in an 
amount sufficient to cause the proteinaceous material to 
become soluble and dissolve in the water in the said mix 
ture. 

2. The adhesive of claim 1, the said proteinaceous ma 
terial being soya bean flour. 

3. The adhesive of claim 1, the said proteinaceous 
material being casein. 

4. The adhesive of claim 1, the said proteinaceous ma 
terial being dried blood. 

5. The adhesive of claim 1, the said alkali being sodium 
hydroxide. 

6. The adhesive composition of claim 1 including clay 
as filler. 

7. An adhesive consisting essentially of an intimate 
mixture of 100 parts by weight of soya bean flour sub 
stantially free of oil, about 11.9-189.7 parts by weight 
on the dry basis of an aqueous emulsion of polyvinyl 
acetate, water, and about 5-28.7 parts by weight of an 
alkali component selected from the group consisting of 
sodium hydroxide, sodium silicate, lime, and mixtures 
thereof, the alkali being in proportion within the range 
stated to cause the soya bean flour to become soluble and 
dissolve in the water in the said mixture, 
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