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Our invention relates to the method of making has been used with these blood

an adhesive and to the product thereof. More alka}_i_ glues, but without the advantages inher-
particularly, our invention will be deseribed in ent Inl our invention,

connection with the problems arising in the art By the term oil seed residue flours we mean
of making veneer panels, but it is to be under- to include the flours or meals resulting from the 60
stood that it is not to be restricted to any such sgrinding of cakes and/or_meals remaining after
specific application, but is co-extensive in all the natural oil has been removed il whole or In
fields where like problems arnd conditions are Pparf by whatever Means Irom soya beans, pea-
_met. nuts, linseed, cottonseed, sesame seed, castor

10 More particularly, our invention relates to the ~Seed, hemp seed and othelr o1 seeds of Classés 65
method of making glues or adhesives having jel- represented by the above named varieties. These
lying properties by utilizing the reactions of oil flours are all characterized by having a simi-

¥ seed residue flours, blood, caustic alkali and form-~ larity of composition in that they are practi-
'_a_.l_geﬁzde and in some instances with the aqgai- cally free from starch or contain minor per-

18 Tion of copper salts; and even the reactions of centages of starch, contain varying small 70
blood, ca-Eg_Imus Ic alkall and formaldehyde without amounts of oil, are relatively high in_protein
the addition of the oil seed residue flours. ranging from approximately 25 to approximately

It is heretofore known that oil seed residue 950%. a relatively low cellulose content and a
flours may be so treated as to produce jelly-like considerzble content of hemicelluloses approxi-

£0 glues. The process in general consists of treat- mately 10% to 20%. . %5
ing oil seed residue flours with caustic soda and  _ While in the examples given in this specifica-
adding formaldehyde, tion we have used formaldehyde, we have also

Such a glue was adapted to be spread on either used Lde_x%e"h_h%&t_._ fetramine and _para-form-
wet or dry veneer with subsequent pressing in 2ldebyde with advantageous results and these

25 the hot press. These jelly glues were charac- chemicals are considered as equivalents of form- 80
terized by having a high water requirement in 2ldehyde for our purposes. We prefer to use
the neighborhood of 52 parts of water to one formaldehyde as it is cheap and effective.
part of seed residue flour and this high water ‘When we speak of blood, we mean the various
requirement gave a low spread, that is a small forms in which' blood is found in commerce, such

30 amount of dry adhesive per unit of area glued. as blood albumin, dry blood or even as noted here- 86
They are further characterized by being very after, Iresh blood, which products are obtained
free from foam and being of a jelly-like con- IFOm catile, sheep and hogs. .
sistencw, necessitating spreading by spreaders ‘We-have discovered that the oil seed residue
with different grooving irom the usual spreader Jelly glues heretofore referred to may be modi-

5 which was adapted to spread glues in & liquid fled to very great advantage by the introduction 90
syriipy-like condition. - of ?loosg beli(;ﬁggr as the dry blood albumin or even ...

. g s as fre .

o s e e o e engse glies enabled ” when blood is admixed with the ol ssed esidue
cannot be used on wet veneer since the liquid is flouss and the mixture is dispersed by the use °f.

; : caustic soda, and formaldehyde, or its equivalent, 95
readily diluted with the water of the veneer 15 added, & mixtire of Very femarkable proper-
?n‘.i t]he gjluemconsequently becomes 50 thin that tec resyits, which properties are not predictable
t is lost in the wood, due to excessive penetra- from the behavior of either the oil seed residue
tion. A jelly-like glue, on the other hand, iS figurs or the blood by themselves, or from be-

45 Dot readily diluted and will stay on the glue line hayior of mixtures of oil seed residue flours and 100

without excessive penetration. : blood without formaldehyde.
) It has also becu known heretofore to make ad- The mixture made up as above described has
~4. hesives using blood or blood albumin with weak . g better spreading-consistency than either seed ,
f alkalies. Such adhesives, while having an ad- residue jellies or blood jellies. Furthermore, it
-5o vantdgeous characteristic of functioning quickly, has a high water requirement and consequently 105
havs a concomitant drawback of a tendency to gives a low spread with great economy. The glue
excessive penetration. Deficient glue films-and is readily mixed taking only a matter of a few
starved joints are thus prone to occur to & very minutes to mix and can be used at once after
‘detrimental extent in manufacturing operations mixing. ’ '

55 Where such a glue is.employed. Formaldehyde 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 & product. Thus it will be seen that the foam is &
mixture which carried only & small amount of great practical advantage. We find in this glue

5 wafer, 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:—

s short time and become immediately usable. B Parts

10 Many of these proposals also use heat in the [Soya bean flour 50 85
preparation of the glue and it will be noted that § Blood albumin - 50
we avoid heat in the preparation of our improved }Lime o 7
glue. . . Caustic soda. - 4
‘We have found thatblood alone, when dispersed § Sodium silicate.._--—- : - 30

15 with caustic soda, and the _formaldehyde added § Formaldehyde . 1, 90
realizés some 0f the advantages of the mixture | Water- 630
of blood and seed residue flours. The soya bean flour is finely ground, for ex-

For*exan;ple; the following formula ample through 80 or 100-mesh, although we do

Parts o+ limit ourselves to this fineness. The blood

20 IB;;()ed albumin ST 1027 albumin is also of about the same finensss pref-
Caustic 50da. .- 4 erably. Wood flour can be incorporated to the
Silicate of soda : 30 extent of 25% without any impairment of
Formaldehyde _ . 14 strength of the glue and it thus helps to cut

o5 \Water 650 down the spread cost. The lime can be either 100

A dry mixed with the other ingredients or can be

gives a glue which in an hour or so thickens to & gdded 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 tjon 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- 4q¢
30 yantage of holding a large amount of water, and ngrily known as water glass. Formaldehyde is

still retaining a spreadable consistency for & ply- used as the ordinary Tormaldehyde of commerce.

wood glue. Weak alkalies like ammonia, efc. d0 The lime and the silicate of soda improve the

not have this property. The sttong alkali glues water resistance. .

are therefore economical. In spite of the high In this type of gluss that we have discovered, 110
85 gilution this glue when used on plywood with hot ogustic soda may be replaced by caustic potash.

pressing gives high adhecion and water resistancé Ammonia is not, however, an €quivalent &8 1t
with a low spread. This is contrary to what has Fvesa-totally different kind of a glue, the water

- hitherto been thought possible in gluing plywood. requirement being far less and the ammonia fur-
0 As compared with oil seed residue jelly glUeS theremore failing to properly- disperse the seed 37
of the kind heretofore known our improved 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 panelsto jn these gluss for it appeass that in this combina-
be removed from the press in a much quicker time. ion they may be replaced by a mixture of lime
For example, with three panels of three-ply each -gnd sodium flucride, for example, which comb=

45 in one opening ir the hot press, we find that the yati5n may be dry mixed with the glue and when-
bond is set so as to permit removal from the DIesS frechiy mixed appears to have the same effect in
in as short a time as two or three minutes. ThiS his composition as the use of caustic soda &S
could not be rlealized with the straight oil seed guch We have not, however, kept such dry mix-
residue jelly glue. ture in storage for any length of time to see

50 we find that we can incorporate in these blood wuliether it w%gu?d behagg in tfle same ways as do 125
seed residue glues & very considerable amount of gt aight ofl seed residue glues kept in storage, in
foam and that this foam actually has considerable ghich lime and a sodium salt such as sodium

. Deneficial effect. We know that foam in previous guoride is mixed. For this reason we prefer to
gluing practise has been stringently avoided, 80 yse caustic soda as such but do not limit our-

55 that it has been an aim of all glue Manufactirers selves in this application to the use of caustic

i to make glue that would be as fr;.; :s pt?s:sible from go cuch.

= foam. Nevertheless, we find ¢ when proper- X ula, the mixe

x iy handled foam is not only not & detriment but mglfemgutggs?xg d‘;%nfo tr'xet waég stirreg

! can be a positive advantage. In the case of the | w41 oroughly mixed, and then the liquid in- 135

! 60 glue under discussion we find that by incorporat- oo sionts including e canstic sods, silicate and

: ing a considerable amount of foam the spread is- fo d el'1y de. are added 1y fn the order

! cut down, that is, it is necessary to spread less mrma.le 4, gi vmg glue whi ch isusuare ady for use im-

adhesive per unit of area, and that the spreading m ediat'ely the whole operation of mixing taking

; properties of the glue are improved. but from %en to twenty minutes. mixing 10

I 65 = 1n the ordinary liquid glue when foam is in- O e eam be spread by the tpe of

: corporated accidentally the spreadjng properties lIems xi ader and gives an especi allusy ualstrong and

are seriously impaired, for a liquid syrupy glue e utespre;ista.nt & Catter & very short time in
when foam is incorporated with nii tends to be- :’i;} tl;ot Sress; the O ta the hot press varies

i o SO O & e e dimoul to handle somewhat depending on the thickness of Ihe PRS- 145

‘ on the usual glue spreader. With this combina- els and the kind of wood, but when spreading

tion of blood and seed residue flours that we have this glue on dry s inch birch veneer with three

discovered, however, the reverse is true. The in- assemblies in one opening of a hot press the

tually improves the spread- panels may be removed in from two to three

corporation of form ac 1
75 ing properties, as well as decreasing the amount minutes. The strength of these panels by the 160
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standard plywood shear 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
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
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,

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
addition of copper sulphat€ makes & rurcher 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 consistzncy for as long as three days
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.

A typical formula is as follows:

Parts

@oya bean flour 50

Blood albumin 50
Wood four. . 25
Copper sulphate. 2
Lime. 7

Caustic soda. 4

Silicate of soda. 30
Formaldehyde - 12
\Water 650

It will be understood that the advantages of all
of the foregoing formul®e are realized to a high
degree in the gluing of veneer by means of hot
presses,

We do not limit ourselves to the above formule
or proportions as we have found combinations
with other oil seed flours and other proportions
of ingredients noted and other soluble alkali metal
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
in aqueous m=dium, 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 flour to 100% blood-0%
oil séed Hour, fom'ia.l?ieﬁyde and ca.ustic ‘soda be-
ihg used inall cases. T

We claim:—

1. A method of making glue, which consists
of treating mixtures of oil seed residue flours and
blood albumin with caustic alkali in agueous solu-
tion and adding formaldehyde.

2. A method of making glue, which consists
of treating mixtures of soya bean flour and blood
albumin with caustic alkali in aqueous solution
and adding formaldehyde.

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
of treating oil seed residue flours and blood al-
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bumin with hydrated lime dnd 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-
bumin with hydrated lime and caustic alkali in
aquecus 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 flour and blood
glbumin 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 lime in agueous mixture, and formaldehyde.

10. A method of making glue which consists
of treating mixtures of oil seed residue flours
and blood albumin with caustic soda as such in
water solution and adding formaldehyde.

11. A method of making glue 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-
ucts 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 reactlon prod-
ucts of oil seed residue flours, blood albumin,
caustic alkali in water solution, hydrated lime
and formaldehyde. :

15. An adhesive comprising the reaction prod-
ucts of oil seed residue flours, blood albumin,
caustic alkali in water solution, hydrated lime,
formaldehyde and copper sulphate.

16. An adhesive comprising the reaction prod-
ucts of oil seed residue fliours, blood albumin,
caustic alkali, hydrated lime and sodium silicate
in water solution and formaldehyde.

17. An adhesive comprising the reaction prod-
ucts of oil seed residue flours, blood albumin,
caustic alkali, hydrated lime and sodium silicate
in water solution, formaldehyde and copper sul-
phate.

18. An adhesive comprising the reaction prod-
ucts of soya bean fiour, blood albumin, caustic
alksli in water solution and formsldehyde. ,

19. An adhesive comprising the reaction prod-
ucts of soya bean flour, blood albumin, caustic
alkali in water solution and formsaldehyde and
copper sulphafe.

20. An adhesive comprising the reaction prod-
ucts of blood, caustic alkali, hydrated lime and
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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. CHARLES N. CONE,

HARRY GALBER.
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