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Our invention relates to the method of making 
an adhesive and to the product thereof. More 
particularly, our invention will be described in 
Connection with the problems arising in the art 
of making veneer panels, but it is to be under 
stood that it is not to be restricted to any such 
Specific application, but is co-extensive in all 
fields where like problems arid conditions are 
net. 

10 More particularly, our invention relates to the Seed, 
method of making glues or adhesives having jel 
lying properties by utilizing the reactions of oil 
seed residue flours, blood, caustic alkali and fortin 
aldehyde, and in some instances with the addic 

stion of copper salts; and even the reactions of 
blood, EE alkali and formaldehyde without 
the addition of the oil seed residue fours. 

It is heretofore known that oil seed residue 
flours may be So treated as to produce jelly-like 

20 glues. The process in general consists of treat 
ing oil seed residue flours with caustic soda and adding formaldehyde. 
Such a glue was adapted to be spread on either 

wet or dry veneer with subsequent pressing in 
25 the hot press. These jelly glues were charac 

terized by having a high water requirement in 
the neighborhood of 5% parts of water to one 
part of seed residue four and this high water 
requirement gave a low spread, that is a small 

80 amount of dry adhesive per unit of area glued. 
They are further characterized by being very 
free from foam and being of a jelly-like con 
sistency, necessitating spreading by spreaders 
with different grooving from the usual spreader 
which was adapted to spread glues in a liquid 
syrupy-like condition. w 
The jelly-like condition of these glues enabled 

them to be used on wet veneer. A syrupy Blue 
cannot be used on wet veneer since the liquid is 
readily diluted with the water of the veneer 
and the glue consequently becomes so thin that 
it is lost in the WOOd, due to excessive penetra 
tion. A jelly-like glue, on the other hand, is 
not readily diluted and will stay on the glue line 
without excessive penetration. 

It has also bec known heretofore to make ad 
hesives using blood or blood albumin, with weak 
alkalies. Such adhesives, while having an ad 

so vantageous characteristic of functioning quickly, 
hav3 a conconitant drawback of a tendency to 
excessive penetration. Deficient glue films and 
starved joints are thus prone to occur to a very 
detrinental extent in manufacturing operations 

55 where such a glue is. employed. Formaldehyde 

35 

40 

(CL 87-17) / OC 
has been used with these blood (fire 
alkali glues, but without the advantages inher 
ent in our invention. 
By the term oil seed residue flours we mean 

to include the fours or meals resulting from the 60 
grinding of cakes and/or meals remaining after 
the nature oil has been removed in Woe Or it 
part by whatev Iron Soya beans, pea 
nuts, inseed, cottonSeed, Sesame Seed, castor 

hengseed and othero seeds of asses 65 
represented by the above named varieties. These 
flours are all characterized by having a sini 
larity of composition in that they are practi 
cally free from starch or contain minor per 
centages of starch, contain varying small 70 
amounts of oil, are relatively high in protein ranging from approximately 25 to approximately 
50%, a relatively low cellulose content and a 
considerable content of hemicelluloses approxi 
mately 10% to 20%. T 75 
While in the examples given in this specifica 

tion we have used formaldehyde, we have also 
used hexamethylenetetrainine and para-form 
aldehyde with advantageous results and these 
chemicals are considered as equivalents of form- 80 
aldehyde for our purposes. We prefer to use 
formaldehyde as it is cheap and effective. 
When We Speak of blood, we mean the various 

forms in which blood is found in commerce, such 
as blood albumin, dry blood or even as noted here- 85 
after, fresh blood which products are obtained 
from cattle, sheep and hogs. 
We have discovered that the oil seed residue 

jelly glues heretofore referred to may be modi 
fied to very great advantage by the introduction 90 
of blood, either as the dry blood albumin or even . . . 
as fresh blood. 
When blood is admixed with the oilseed residue 

flours and the mixture is dispersed by the use of 
caustic soda and formaldehyde, or its equivalent, 95 
is added, a mixture of very remarkable proper 
ties results, which properties are not predictable 
from the behavior of either the oil seed residue 
flours or the blood by themselves, or from be 
havior of mixtures of oil seed residue flours and 00 
blood without formaldehyde. 

The mixture made up as above described has 
a better spreading consistency than either seed 
residue jellies or blood jellies. Furthermore, it 
has a high water requirement and consequently los 
gives a low spread with great economy. The glue 
is readily mixed taking only a matter of a few 
minutes to mix and can be used at once after 
mixing. 

It has been proposed by previous inventors to 110 
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use blood by itself in jelly form or at least when necessary to spread, without material detriment 
thickened by the use of formaldehyde. These to the strength or water resistance of the final 
previous proposals, however, have produced a product. Thus it will be seen that the foam is a 
mixture which carried only a Small amount of great practical advantage. We find in this glue 

5 water, hence were uneconomical to use. The that we can incorporate as much as 50% by vol- 80 
preparation of these previous glues has taken a ume of foam. 
long time and hence they were not very practical As an example of the blood-seed residue glue, 
for veneer glues where the glue must be made in we give the following formula:- 
a short time and become immediately usable. - Parts 

10 Many of these proposals also use heat in the Soya bean four------------- 50 85 
preparation of the glue and it will be noted that Blood albumin - - -m-a- - - 50 
We avoid heat in the preparation of our improved Lime----------------- soon-co - - 7 
glue. Caustic soda------------------------------ 4. 
We have found that blood alone, when dispersed Sodium silicate--------------------------- 30 

15 with caustic soda, and the formaldehyde added Formaldehyde-------------a - an -- a- - - m - - - - - - A 90 
realizes some of the advantages of the mixture Water------------------------------ 630 
of blood and Seed residue flours. The Soya bean flour is finely ground, for ex 
For example, the following formula ample through 80 or 100-mesh, although we do 

not intoselvestosiness, feio 95 
90 albumin----------------- -a -us an a-ne-a- 109 albumin is also of about the same finensess pref 

Caustic soda III erably. Wood flour can be incorporated to the 
Silicate of soda III 30 extent of 25% without any impairment of 
Formaldehyde --------------------------- % strength of the glue and it thus helps to cut 

25 water III III 656 down the spread cost. The line can be either to Yv WWan am - a ram -man - a maan - an an a re-as---a-ma-a - - - - dry mixed with the other ingredients or can be 

gives a glue which in an hour or so thickens to a added as a Suspension of lime and water. The 
jelly-like consistency. We have found that mix- four parts of caustic soda are first put in solu 
tures of blood with strong alkalies like caustic soda tion in part of the water and added as a solu 
or potash and formaldehyde, have the great ad tion. The sodium silicate is the variety ordi- 105 

0 vantage of holding a large amount of water, and narily known as water glass. Formaldehyde is 
still retaining a spreadable consistency for a ply- used as the ordinary formaldehyde of commerce. 
Wood glue. Weak alkalies like annonia, etc. do The lime and the silicate of soda improve the 
not have this property. The strong alkali glues water resistance. 
are therefore economical. In spite of the high In this type of glues that we have discovered, 110 
dilution this glue when used on plywood with hot castics may be replaced by caustic potash, 
pressing gives high adhesion and water resistance Amonia is not, however, an equivalent as it 
With a low spread. This is contrary to what has gives a totally different kind of a glue, the water hitherto been thought possible in guing plywood requirement being far less and the ammoniafur 

40 As compared with oil seed residue jelly gues theremore failing to properly disperse the seed 
of the kind heretofore known our inproved oil residue part of the composition. The caustic soda 
seed residue-blood glue has the advantage of be- or caustic potash do not need to be used as such 
ing much easier spread and enabling the panels to in these glues for it appears that in this combina 
be removed from the press in a much quicker time. tion they may be replaced by a mixture of lime 
For example, with three panels of three-ply each and som fluoride, for example, which combi 120 
in one opening in the hot press, we find that the is may be dry mixed with the glue and when 
bond is set so as to permit removal from the press freshly mixed appears to have the same effect in 
in as short a time as two or three minutes. This this composition as the use of caustic soda as 
could not be Eled with the straight oil seed such. We have not, however, kept Such dry mix 
residue jelly glue. t stor for any length of time to see 50 Weird that we can incorporate in these blood E.E.E.E.E. E25 
seed residue, glues a very considerable amount of straight oil seed residue glues kept in storage, in 
foam and that this foam actually has considerable which lime and a sodium Salt Such as Sodium 
beneficial effect. We know that foam in previous fluoride is mixed. For this reason we prefer to 
gluing practise has been singently avoided, so use caustic soda as such but do not limit our 80 that it has been an airpfall gue manufacturers eventistication othese of castic 
to make glue that would be as free as possible from 

. foam. Nevertheless, we find that when proper- : handed finish only nadient EEEEEEEEE ! can be a positiye advantage. In the case of the until thoroughly mixed, and then the liqui d in 
0 glue under discussion we find that by incorporat- gredients, including the caustic SOda, silicate and 35 

ing a considerable g; Of R is formaldehyde, are aded lly in the Order 
cut down, that is, it is necessary to spread less aw ed, sue wn 
adhesive per unit of area, and that the spreading EE E. for im properties of the glue are improved. t ten to twenty minutes. mixing taking 
In the ordinary liquid glue when foam is in- This glue can be spread by the ef 10 

corporated accidentally the spreading properties gue i type d are seriously impaired, for a liquid syrupy glue glue spreader and gives espec 
when foam is incorporated with it tends to be tests t ime. come of a consistency something like mayonnaise the hot press; the time preSS Waries 

70 or whipped cream, which is very difficult to handle somewhat depending on the thickness of the pan- 145 
on the usual glue spreader. with this combina- els and the kind...of wood t when E. 
tion of blood and seed residue flours that we have this E. g . t rise is true. The in- assemblies one opening discovered, however, the reve: panels be removed in from two to corporation of form actually improves the Spread 75 ing properties, as well as decreasing the amount minutes. The strength of these panels by the 150 
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standard plywoodshear test is around 400 pounds 
per Square inch. The water resistance, that is 
the strength of a test-piece after soaking it for 
48 hours in water, is around 250 pounds to 300 

5 pounds per Square inch. Such results as these 
are obtained by a spread of less than 10 pounds 
of the dry glue material per thousand square feet 
Of three-ply panel. This is a remarkably low 
spread when it is considered that the usual 

0 amount of glue spread per thousand square feet 
of three-ply panel is from 25 to 40 pounds or 
more. Such adhesion results as the above are 
also obtained when the wet glue mixture Consists 
of 50% or even more of foam by Volume, 

5 We have found that a further improvement 
can be made On glues of the type described, that 
is the combination of blood-seed residue. flours 
with caustic soda, and formaldehyde by the addi 
tion of a small amount of copper Sulphate. The 

20 addition of copper sulphate makes a further im 
provement in consistency, giving a jelly of a 
stringy character which makes it easier to spread 
and furthermore by the use of copper Sulphate 
it holds this consistancy for as long as three days 

25 without material change in either consistency 
or viscosity. This improvement in the keeping 
qualities is of considerable importance practically 
as it enables a batch of glue to be completely 
used up without having to throw any away. 

80. A typical formula is as follows: 
Parts 

Soya bean four--------------------------- 50 
Blood albumin---------------------------- 50 

35 Wood four------------------------------ 25 
Copper Sulphate-------------------------- 2 
Lime------------------------------------- 7 
Caustic soda------------------------------ 4. 
Silicate of Soda--------------------------- 30 

40 Formaldehyde ---------------------------- A. 
Water ----------------------------------- 650 

It will be understood that the advantages of all 
of tha foregoing formulae are realized to a high 
degree in the gluing of veneer by means of hot 

45 presses. 
We do not limit ourselves to the above formulae 

or proportions as we have found combinations 
with other oil seed flours and other proportions 
of ingredients noted and other soluble alkali metal 

50 salts to give excellent results, the said other solu 
ble alkali metal salts including trisodium phos 
phate, sodium carbonate, sodium silicate, sodium 
borate, etc., all being salts of strong bases and 
weak acids, which, together with hydrated lime 

55 in aqueous medium, form caustic soda. Further 
we have successfully used oil seed meals and blood 
in relative dry weight proportions ranging from 
10% blood-90% oil seed four to 100% blood-0% 
oil seed flour, formaldehyde and caustic soda be 

0 ing used in all cases. TT ". 
We claim:- 

------. 

s 1. A method of making glue, which consists 
of treating mixtures of oil seed residue flours and 
blood albumin with caustic alkali in aqueous solu 

65 tion and adding formaldehyde. 
2. A method of making glue, which consists 

of treating mixtures of soya bean four and blood 
albumin with caustic alkali in aqueous Solution 
and adding formaldehyde. 

70 3. A method of making glue which consists 
of treating oil seed residue flours and blood al 
bumin with hydrated lime and caustic alkali in 
aqueous solution and adding formaldehyde. 

4. A method of making glue which consists 
75 of treating oil seed residue flours and blood al 

3 
bumin with hydrated lime and caustic alkali in 
aqueous solution and adding formaldehyde and 
Copper Sulphate. 

5. A method of making glue which consists 
of treating oil seed residue flours and blood al- 80 
bunin with hydrated lime and caustic alkali in 
aqueous Solution and SOdium silicate and adding 
formaldehyde. 

6. A method of making glue, which consists 
of treating mixtures of oil seed residue flours and 
blood albumin with caustic alkali in aqueous Solu 
tion and adding formaldehyde and copper Sul 
phate. 

7. A method of making glue, which consists 
of treating mixtures of Soya bean four and blood 
albumin With caustic alkali in aqueous Solution 
and adding formaldehyde and copper Sulphate. 

8. A method of making glue which comprises 
treating blood albumen with caustic alkali in 
aqueous solution and formaldehyde. 

9. A method of making glue which consists 
of treating mixtures of oil seed residue flours 
and blood albumin with lime and water and a 
salt which will produce caustic soda when mixed 
with line in aqueous mixture, and formaldehyde. 

10. A method of making glue which consists 
of treating mixtures of oil seed residue fours 
and blood albumin. With Caustic SOda as Such in 
Water Solution and adding formaldehyde. 
1. A method of making glle which consists 

of treating mixtures of Soya bean flour and blood 
albumin with caustic soda as such in water solu 
tion and adding formaldehyde. 

12. An adhesive comprising the reaction prod 
lucts of oil seed residue flours, blood albumin, 
Caustic alkali in Water Solution and formalde 
hyde. 

13. An adhesive comprising the reaction prod 
ucts of Oil Seed residue flours, blood albumin, 
caustic alkali in Water Solution and formaldehyde 
and copper Sulphate. 

14. An adhesive comprising the reaction prod 
lucts of oil seed residue flours, blood albumin, 
caustic alkali in Water Solution, hydrated line 
and formaldehyde. 

15. An adhesive comprising the reaction prod 
ucts of oil seed residue flours, blood albumin, 
caustic alkali in water Solution, hydrated line, 
formaldehyde and copper Sulphate. 

16. An adhesive comprising the reaction prod 
lucts of oil seed residue fours, blood albumin, 
caustic alkali, hydrated line and Sodium silicate 
in Water solution and formaldehyde. 

17. An adhesive comprising the reaction prod 
lucts of oil seed residue fours, blood albumin, 
caustic alkali, hydrated lime and Sodium silicate 
in water solution, formaldehyde and copper Sull 
phate. 

18. An adhesive comprising the reaction prod 
Ects of SOya bean four, blood albumin, caustic 
alkali in water solution and formaldehyde. , 

19. An adhesive comprising the reaction prod 
ucts of soya, bean four, blood albumin, caustic 
alkali in water Solution and formaldehyde and 
copper Sulphate. 

20. An adhesive comprising the reaction prod 
lucts of blood, caustic alkali, hydrated lime and 
Sodium silicate in Water Solution together with . 
formaldehyde. 

21. An adhesive consisting of the reaction 
products of oil seed residue flours, blood, caustic 
alkali, hydrated lime and SOdium silicate in Water 
solution together with formaldehyde and copper 
Sulphate. CHARES N. CONE. 
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