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; UNITED ‘STATES PATENT OFFICE 
ELLERY H. HARVEY, ,OF LANSDALE, i’ENNSYLVANIA, ASSIGNOR T0 PERKINS GLUE ' 

I COMPANY, A COIRZPORATIONAOF DELAWARE 

rnocnss or MAKING‘ VEGETABLE GLUE ' 

My invention relates to improvements in rying out the factory control method, the 
‘ processes of making vegetable glue and more 
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particularly vegetable glue having substan 
tially/the adhesive properties of animal ve~ 
neering glue. . - ,, 

Itv has been common for many years to 
make vegetable glue for furniture veneering 
by dissolvingone part starch in about 3 parts 
or less by weight of water with caustic alkali 
such as caustic soda which acts as a solvent 
of the starch in water.v Sometimes a par 
tially hydrolyzed‘or degenerated starch is 
used and sometimes a starch just as it comes 
on the market is used, cassava starch, or 
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tapioca ?our as it is sometimes called, being 
preferred. See U. S. Reissued Letters Pats 
ent 13,436 granted July 2, 1912. As therein 
described the starch may be dissolved at or-. 
dinary temperature or a carefully regulated 
heat (preferably below 175° F.) may be used, 
the‘ amount of caustic solvent used being less 
when heat is used in dissolving. 
The starches more commonly used (wheth 

er partially hydrolyzed or not) have been 
such that the resulting glue has had a spe 
ci?c viscosity of] 80,000 or more; A glue 
havinga viscosity of about 80,000 I'believe to 
be the best for all around furniture veneer 

‘ ing. l'l‘he viscosity may be somewhatv greater 
30 without greatly a?’ecting the workability of 

the glue but I prefer that it be not over 175,000. ' 
Such an increase ‘in viscosity is not so dis 
advantageous as a viscosity materially below 
80,000. These viscosity ?gures represent the 
speci?c viscosity of the glue as compared 
with that of water at 20° C. and are measured 
when the glue is at substantially 75° F. and 

- may be measured by an apparatus andin a 

415 

50 

manner such as that described in U. S. Let 
ters Patent No. 1,192,861 grantedAugust '1, 
1916. Since there is always some small error 
in such measurements the viscosity ?gures 
given in this description and the appended 
claims are only approximate. ' ~ 
The viscosities referred to herein are values 

obtained by a laboratory factory control 
method for determining viscosities and do 

’ not represent the same viscosities as would be 
obtained upon glue made up in a large kettle 
as‘ employed for factory conversion. In car 

Application ‘(?led September-19, 1923. Serial- No; 663,713. 

speci?c procedure is preferably employed as 
follows :—814 cc,’ of water are placed in a 
kettle geared to run 84 'R. P. M., 400 rams 
of ?our having a moisture content of 

is spun and agitation continued for about 5 

i 13% 
to 16% are added, ‘the agitator in the kettle ‘ 

minutes. Add 36 cc. of 3 tool C. P. caustic - ' 
soda solution,,taking 5 minutes to add it. 
Turn on the steam in the kettle carefully so 
that the‘ glue is gradually and smoothly con 
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verted to 170° F. taking 20 minutes to bring ‘I 
the glue to this temperature. Stir for 10 
minutes at 170° F. and cool with cold water 
to 75° F. taking 15 minutes. Fill viscosime 
ter cup with glue at ‘approximately 7 5°.F. 
and takeviscosity reading test at once. 
in the'past, in order to obtain a glue having 

a viscosity of 80,000 or more, a starch has been 
selected as a base which when dissolved in the 
manner described with 2% times its weight 
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of water would produce a ‘glue having a vis- _ 
cosity of ‘80,000 or more. For-this purpose it 
has been necessary to select the so-called high 
grade starches (such as the high grade cas 
sava starches) which starches are the more 
expensive. When it has been attempted to 
make the glue from the lower grade or less 
expensive’ starches, and particularly low 
grade cassava, in the manner above set forth 
it is found that the viscosity of the resulting 
glue, even if as little as 21/8 parts of water be 
used, is materially‘below 80,000 and while 
the glue has considerable adhesiveness, it is 
sloppy and di?icult toyapply with the spread 
ing machines commonly used to apply the 
same in furniture veneering. It is di?‘icult if 
not impossible toapply it to the wood veneer 
layersevenly and in proper quantity, Itfre 
quently slops oil the spreading rolls and wood 
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veneer sheets onto the ?oor causing a very - 
considerable loss of glue as well asadding to 
the labor necessary to keep the factory clean 
and in proper order. The glue also slops 
o?’ onto the hands of the workmen increasing 
the di?culties of handling the machines and 
wood veneers and making the work very dis- ' 
agreeable.’ ‘Finally such a low viscosity glue 
is likely to penetrate, too readily into porous 
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parts of the wood or any soft porous kinds of 
wood and make unreliable joints. . 
According to my invention I use such 

cheap, low grade, low viscosity starch, but 
avoid the disadvantages above pointed out by 
adding a coagulating agent to increase the 
viscosity of the resulting glue to 80,000 or 
more whereby the sloppy characteristic of the 
glue is removed and the glue is substantially 
the same in its adhesive qualities and work 
ability as if made with the higher ‘grade 
starches as above pointed out. 

I am aware that it has been suggested that 
coagulating agents may be added to different 
vegetable glues for different purposes. It has 
been suggested that more economy might be 
obtained with the high grade, high priced 
starches by increasing the water in the glue 
made therefrom to, say, from 4 to 7 parts of 
water and then, in order to counteract the 
tendency of the increased water to make the 
glue too ?uid, coagulating or thickening 
agents have been added. In this way a given 
amount of starch will produce a great deal 

, more glue which may be spread over a great 
deal more surface thus considerably decreas 
ing the glue cost for a given area glued. But 
such glue is disadvantageous particularly 
with some classes of work, in that the water 
has to be almost entirely dried out in produc~ 
ing the glued joint, and the increased water 
increases the drying time, and tends to warp 
the wood veneers and produce weak oints, all 
of very serious consequence. 

It has also been suggested that great econ 
omy might be obtained by using these high 
grade, high priced starches (which Without 
any coagulating agent produce glues in the 
manner above described having a viscosity of 
80,000 or over) and using a coagulating agent 
therewith to increase the viscosity of the lie 
sulting glue very greatly above 80,000. For 
example the addition of the coagulating 
agent in such case might increase the viscosity 
of the glue from say 90,000 to 100,000 to‘ 
150,000 or 200,000. With such a heavy vis 
cous glue, the glue penetrates the wood less 
and it was supposed therefore that it might 
be spread much thinner and therefore a great 
er area may be glued with a given amount of 
glue or starch and thus greater economy ob 
tained. I have found, however, that for good 
reliable joints in furniture work this method 
of seeking economy is not satisfactory and I 
believe it to be because too little dry mate 
rial is ?nally left in the joints. For certain 
classes of work, some consider such a glue to 
have a “better consistency.” Such a glue, 
however, has the disadvantage that it is more 
difficult to handle in the glue mixing and 
spreading apparatus. . 

So far as I am aware, in all cases where a 
coagulating agent has been used, it has been 
in a glue, the starch in which would produce 
without the coagulating agent and with 21/8 
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parts of water, a glue having a viscosity of 
80,000 or more, and the high grade, higher 
priced cassava starches were used, and econ 
omy was attempted by increasing the spread 
per unit of starch used. 
In contradistinction thereto, I use the low 

grade or low priced starches which when dis 
solved in 21/8 parts of water by mixing the 
starch with the Water and 8% of caustic soda 
and heating to 170° F. and continuing the 
heating with agitation until the starch has 
been dissolved to produce a ?uent glue, with 
out any coagulating agent would produce a 
glue having a. viscosity below 80,000 and I 
overcome any sloppy tendency and increase 
the viscosity thereof by the addition of a co 
agulating agent, and I obtain greater econ~ 
omy by using a less expensive starch as'a base 
instead of by increased spread per unit of 
high grade starch. Also I thus avoid the 
use of so much water as to retard the time 
of drying and risk of injury to the wood, but 
materially more than 3 parts of water may be 
used in some classes of work. ~I also fully 
maintain the'desired quantity of dry material 
in the ?nal joint. In this manner I am able 
to obtain a long sought improvement in econ~ 
omy without danger of injury to the quality 
of the joint. 
By coagulating agent I mean any chemical 

or chemicals or medium which serves to cause 
the viscosity of the glue to be increased. 
Many different salts may be used for this pur 
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pose for example salts of the amphoteric . 
polyvalent metals such as iron sulphate 
FesOi, tin chloride, nickel chloride, etc. or 
,borax or certain of the natural oxids or 
phosphates which may be present in starch, 
but I prefer to- use the iron sulphate because 
of its availability and cheapness. ‘ 
The coagulating agent may be thoroughly 

mixed with the starch before it is mixed with 
the water and dissolved. In this way by ad 
justing the amount of coagulating agent to 
the particular starch being used, a starch base 
of uniform viscosity may be easily produced. 
Or the coagulating agent may be added to the 
mixture of starch and water and mixed there 
with before the solvent is added to dissolve 
the starch; or it may be added while the glue 
is being dissolved, or, in some cases after it 
has been dissolved. By solvent I mean any 
agent which aids in dissolving the starch in 
water. In some cases solvents other than 
caustic soda or caustic alkali may be used, 
such as trisodium phosphate. sodium alumi 
nate, tribasic acetate of lead, formaldehyde 
etc. (see U. S. Letters Patent 1,378,105), but 
the solvent should be non-acid in character 
to give the best results with most of the co 
agulating agents I prefer to use because of 
their cheapness. When the coagulating agent 
is mixed with the starch by hand it may be 
added thereto in dry form or may be sprayed 
on the dry starch in the form of a solution, the 
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solution being su-f?ciently concentrated so 
that it will not make .the ‘starch sufficientlyv 
wet to make further drying necessary if the 
mixture is to be kept for some time before 
using to make glue. The starch may be 
cleaned by screening or washing beforehand, 
'if desired. 

Generally only a small amount of coagulat 
ing agent is required so that the expense there 
of is inconsiderable. For example, with a 
certain cheap grade of cassava starch I found 
that the viscosity of glue at 75° F. made 
therewith by dissolving it in 21/8 parts of 
water with 3% of caustic soda and heating the 
batch to 170° F. and continuing the heat with 
agitation until the starch was dissolved vto 
produce a ?uent glue, was 44,000. By adding 
two-tenths of one per cent (2%) of iron sul 
phate (FeSO4) the viscosity of the resulting 
glue was increased to 80,000. By using one 
quarter of one per cent of iron sulphate the 
viscosity was increased to 138,000. The iron 

' sulphate was added’ and stirred in when the 

be added before or after. 
starch was substantially dissolved but it may 

The starches as they come on the market 
(particularly the cassava‘ starches) are so 
variable that only experimental testing there 
of can determine whether theyneed the addi 
tion of a coagulant to render the glue made 
therefrom satisfactory with about 3 parts of 
water or less, and if it is found that a coagu 
lent is needed the amount required with any 
particular starch can likewise easily be deter 

' mined by similar experimental testing. The 
particular viscosity to which the glue should 
be increased will vary somewhat according 
to the conditions under which the glue is to 
be used or purposes for which it is to be used, 
but generally speaking I prefer to add such a 
quantity of coagulent as will increase the, 
viscosity _of the resulting glue from under“ 
60,000 to over 60,000. 
The expression “starch of a speci?c vis 

_, cosity less than 60,000” employed in the 
claims refers to a starch which when dis 
solved and tested according to the procedure 
for determining viscosities above set forth, 
will indicate a viscosity of the ?gure men 
tioned. - 7 

What I claim as new and desire to secure 
by Letters Patent, is: 

1. The process of making vegetable glue 
suitable without dilution for general furni 
ture veneering which comprises dissolving 
one part of starch of a speci?c viscosity less 
than 60,000 in about three parts or less of 
water with an alkaline solvent inthe pres 
ence of a su?‘icient quantity of an iron com 
pound for increasing the viscosity to form a 
uent glue with a speci?c viscosity of at least 

about 80,000. ' 
2. The process of making vegetable glue 

suitable without dilution for general furni 
ture veneering which comprises dissolving 
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one part of cassava starch of a speci?c viscos 
ity less than 60,000 in about three parts or 
less of water with about 3% of cautic soda 
and heating the batch to about 170° F. in the 
presence of an iron salt to form a ?uent glue 
with a speci?c viscosity of at least about 
80,000. ' 

3,. The process of making vegetable glue’ 
suitable without dilution for general furni 
ture veneering which comprises dissolving 
one part of cassava starch of a speci?c vis 
cosity less than 60,000 in about three parts or 
less of water with about 3% of caustic soda 
and heating the batch to about 17 0° F. in the 
presence of ferrous sulphate to form a ?uent 
glue with a speci?c viscosity of at least about 
80,000. ' 

4. A ?uent vegetable glue suitable without 
dilution for general furniture veneering hav 
ing a speci?c viscosity of about at least 80,000 
prepared by dissolving about one part of 
cassava starch of a speci?c viscosity less than 
60,000 ‘in about three parts or less of water 
with about 3% of cautic soda and heating 
the batch to about 17 0° F. in the presence of 
an iron salt. 
In testimony whereof I have signed my‘ 

name to this speci?cation. 
Y ELLERY H. HARVEY, 

70 

75 

80 

85 

90, 

100 

105 

110 

115 

1:20 


