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This invention relates to Wood treatinent. 
More particularly, the invention relates to a COri 
position and method for treating Wood to reduce 
the Volumetric shrinkage of the Wood. When the 
inoisture content thereof is lowered. The inver 
tion is particularly applicable to reduce the 
shrinkage of wood in the form of thin sheets such 
as are obtained by the slicing or cutting of wood 
to produce Weneer. 
In conventional drying processes the normal 

shrinkage of wood, particularly in the radial di 
rection, reduces the dinnensions of the Wood by 
6 to 9% or more. In many applications it is par 
ticularly desirable to reduce this Shrinkage aS 
much as possible. It is particularly important 
to reduce shrinkage when the Species of Wood 
treated or the method of manufacture connards 
a high price and where tight fitting assemblies 
are required to keep their dimensions under vary 
iing conditions of service. 

Various attempts have been made by the prior 
art to limit the amount of shrinkage which Wood 
undergoes on drying. inpregnation or other 
treatment by chemicals is one of the methods 
heretofore suggested. Chemicals Suitable for the 
treatment of wood to reduce the Shrinkage there 
of when subjected to drying operations must be 
characterized by chemical Stability in the WOOd. 
Furthermore, such materials must not be hydro 
scopic or demonstrate a tendency to crystallize 
on the surface of the wood. Additionally, Such 
materials must have a high efficiency in relatively 
low concentration. Additionally, such materials 
must be available at low cost. The various Salts, 
carbohydrates, polyalcohols, and the like which 
have heretofore been Suggested for stabilizing 
wood with regard to dimensional changes caused 
by drying have not satisfactorily met the above 
defined prerequisites. 

It is a primary object of this invention to pro 
vide a composition which may be employed to 
treat Wood whereby the volumetric shrinkage of 
the wood when the moisture content thereof is 
reduced is limited. 

It is an additional primary object of the inven 
tion to provide a method for treating Wood to 
limit the Volumetric shrinkage of the wood when 
the moisture content thereof is lowered. 
In accordance With this invention Wood is 

treated with a mixture of urea, and a material 
Selected from the group consisting of hydroxy 
acetic acid and the alkali metal and ammonium 
Salts of hydroxyacetic acid to reduce the volumet 
ric shrinkage of the Wood. When the moisture Con 
tent thereof is lowered. The aforementioned 
mixtures of urea, and hydroxyacetic acid and hy 
droxyacetic Salts are effective in low concentra 
tion to limit the Volumetric shrinkage of the Wood 
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When the moisture content of the Wood is low 
ered. Furthermore, such mixtures are not hy 
droscopic to any appreciable extent and do not 
iinpart hydroscopic properties to the Wood. Ad 
ditionally, the fixtures of this invention are 
stable in the wood and are available at low cost 
i1 large quantity. 

Hydroxyacetic acid and the alkali metal and 
annonium Salts thereof including Specifically 
Sodiugn, potassiuim, lithium, and ammonium SaltS, 
are contemplated for utilization in conjunction 
with urea, in this invention. Such salts may de 
sirably be obtained by forming first an aqueous 
solution of urea, and hydroxyacetic acid and 
thereafter adding an aikali metal hydroxide Or 
carbonate, such as ammonium, potaSSium, or 
lithium hydroxide or carbonate or bicarbonate 
to the soilution. So formed in an amount requisite 
to raise the pH to from about 5 to about 7. 
Mixtures in all relative proportions of urea, and 

ihydroxyacetic acid and the ammonium and al 
kali netal salts of hydroxyacetic acid are Con 
tein plated by this invention. Especially Suitable 
mixtures contain from about 0.08 to about 0.30 
parts by Weight of hydroxyacetic acid or the alkali 
aetal or annoniuin Salts of hydroxyacetic acid 
per part by weight of urea. A preferred range 
is from about 0.16 to about 0.20 parts by weight 
of hydroxyacetic acid or ammonium or alkali 
Iiletal salts of hydroxyacetic acid per part by 
Weight of urea. 
The compositions of this invention may be uti 

lized in the form of Solutions, such as aqueous 
Soiutions, as Substantially dry crystals, and as a 
mixture of crystals and Water, and applied to 
tile wood by brushing, dipping, immersion, Or any 
Other inethod Suitable to effect contact of the 
Wood With the compositions of the invention. 
Appropriate Solutions useful for treating Wood 

in accordance With this invention comprise aque 
Oussolutions containing from about 10% to about 
4.5% by Weight, preferably from about 25% to 
about 35% by weight, of the mixture of urea, and 
hydroxyacetic acid and the ammonium or alkali 
metal Salts of hydroxyacetic acid, as above-de 
fined. Such Solutions may be appropriately uti 
lized by dipping the Wood to be treated therein 
for a period of from about 3 to about 30 minutes 
With the Solution maintained at a temperature 
of from about 15 to about 80° C. Greater or lesser 
temperatures imay be utilized when circumstances 
indicate that such modifications may be ex 
pedient. 
In Inany instances, particularly when it is de 

Sirable to preclude absorption by the Wood treat 
ed of Substantial quantities of water from the 
Compositions of this invention it is advantageous 
to apply the compositions of the invention in 
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more highly concentrated form than hereinbe 
fore described. In such cases there may be uti 
lized fully saturated aqueous solutions of the 
mixtures of urea and hydroxyacetic acid Oi ann 
monium or alkali metal salts of hydroxyacetic 
acid contemplated by this invention. Concern 
trated aqueous solutions containing from about 
45% to about 70% by weight are particulariy 
Suitable. Solutions containing from about 60% 
to about 70% by weight of the urea-hydroxyace 
tic acid mixtures of this invention are preferably 
enployed. 
When concentrated solutions as above-defined 

are utilized the treatment of the wood may be 
effected by immersion for a period of from about 
3 to about 30 minutes with the solutions inhain 
tained at a temperature of about 15 to about 80° 
C., in like manner to that described with refer 
ence to the more dilute solutions. Alternatively, 
the concentrated solutions may be brushed Oil 
the Wood to be treated and the wood thereafter 
stacked or otherwise stored to permit penetration 
of the solution in the wood. Like treatinent inay 
be effected with the more dilute solutions previ 
ously described. 
The amount of moisture present in the compo 

sitions of this invention may still further be re 
duced by utilizing as the composition to treat the 
wood a moist mixture of SaltS. Such salt mixtures 
may be prepared by mixing crystalline urea. With 
a technical 70% solution of hydroxyacetic acid 
or a like Solution of the alkali metal or ammon 
ium salts of hydroxyacetic acid. Preferably 
crystalline urea is mixed in the proportion of 
from about 4 to about 7 parts of crystalline urea ; 
With from about 0.6 to about 1.2 parts of hy 
droxyacetic acid or an alkali metal or ammo 
nium salt thereof and about 0.4 to about 0.2 parts 
of water by Weight. An almost dry mixture of 
chemicals is thereby obtained which can be 
Spread on the thin Surface of the sheets of moist 
Wood to permit the moisture of the wood to dis 
Solve and distribute the same through the wood. 
In like maner, mere physical mixtures of dry 
urea, and dry hydroxyacetic acid or ammonium 
or alkali metal salts of hydroxyacetic acid may 
be utilized. 
When Such Crystalline mixtures of dry salts 

are utilized it is preferable that the sheets of 
Wood having the Crystals of the Salts spread 
thereover be stacked together and left for a 
period of from about 1 to 24 hours, at atmos 
pheric temperature, i. e., a temperature of from 
about 5 to about 30° C. 
Veneer Sheets or like other materials treated 

are thereafter Subjected to conventional drying 
Operations of the type heretofore practiced in 
the art. Such drying operations normally em 
brace Owen drying of the wood at a temperature 
of from about 200 to 240° F., for a time period 
requisite to reduce the moisture content of the 
Wood to about 5% by Weight. 

Substantially all species of wood may be 
treated in accordance with this invention, spe 
cific reference being made to oak, walnut, gum, 
poplar, beech, fir, mahogany, and the like. When 
the invention is particularly adapted to the wood 
in the form of thin sheets Such as are utilized in 
the production of veneer, it may also be applied 
to Wood in ainy physical configuration which it is 
desired to treat. Thus railroad ties, and other 
bulky Wood articles may also be treated by this 
invention. It Will be appreciated by those skilled 
in the art that the time of treatment may of 
necessity be extended somewhat when other wood 
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4 
articles of substantial thickness are treated in 
accordance With the method of this invention. 

Generally Speaking, While the invention is 
applicable to the treatment of Wood having any 
relative moisture content, the wood treated will 
be characterized by a moisture content of 30% 
to 50% by Weight. 

It is preferred that the compositions of this 
invention be utilized in the method of the in 
vention with a pH not greater than about 7 when 
the alkali metal and ammonium salts of hy 
droxyacetic acid are utilized. A pH range of 5 
to 7 is particularly suitable. 

EXAMPLE 1. 
An aqueous Solution is prepared containing 6 

parts of urea, and one part of hydroxyacetic acid 
and 15 parts of water, all parts being by weight. 
Walnut veneer having the dimensions of 10.58'' 
Wide, Ass' thick and a moisture content of about 
45% by Weight Was dipped in this Solution main 
tained at a temperature of 60 to 70° C., for a 
period of about 30 minutes. The walnut veneer 
Was thereafter removed from the treating solu 
tion and the solution was allowed to drain off. 
The Veneer was then dried in a conventional dry 
ing Oven maintained at a temperature of about 
105 C., for a period of about 25 minutes. The 
moisture content thereof was reduced to about 
6% by Weight. The width of this walnut veneer 
sheet was about 10.49 inches, thus indicating a 
Shrinkage of less than about 1%. A control 
Walnut Veneer sheet identical with that above 
described, which was not treated in the com 
positions of this invention but which was dried 
in precisely the same manner as that above-de 
Scribed to a moisture content of about 6% showed 
a shrinkage of about 7 to 8%. 
A third Walnut veneer panel identical with 

that panel first-described but treated in aqueous 
Solution containing 30% by weight of urea for 
a period of 30 minutes while the solution was 
maintained at a temperature of 60 to 70° C. and 
thereafter dried in the same manner as the first 
described sheet to a moisture content of about 
6%, WaS measured and found to have a width of 
about 10.30 inches, thereby demonstrating a 
shrinkage of about 2.7%. 
A Veneer sheet identical With the one first 

described was immersed for about 30 minutes in 
a Solution containing about 30% by weight of 
acetic acid, at a temperature of about 60 to 70° C. 
and thereafter dried to a moisture content of 
about 6%. The width of this sheet, after dry 
ing, was about 10.26 inches, thus indicating a 
shrinkage of about 3%. This experiment was 
repeated with lactic acid and the dried veneer 
sheet had a width of about 10.24 inches, thus 
also indicating a shrinkage of about 3%. 
The percents of shrinkage above-noted are 

determined by comparing the width of the orig 
inal veneer sheet of high moisture content with 
the width of the dry sheet and expressing the 
difference as percentages of the original width. 

EXAMPLE 2 

This example illustrates the practice of the in 
vention utilizing a more concentrated form of 
the hydroxyacetic acid-urea mixtures contem 
plated by the invention. 
An aqueous solution was prepared containing 

6 parts of urea, 0.70 parts of hydroxyacetic acid, 
and 4 parts of Water, all parts being by weight. 
This concentrated solution was applied by brush 
ing to the surfaces of thin sheets of moist walnut 
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Wood, containing about 40% by weight of water, 
having the dimensions of 8.31' wide, As' thick. 
The SO-treated sheets were stacked and left in a 
Stack at a temperature of about 20 to 25° C., for 
a period of about 120 minutes. 
The SO-treated sheets were thereafter dried in 

the manner described in Example 1 to a moisture 
Content of about 5%. The Width of the sheets 
after drying was about 8.09 inches, thereby in 
dicating a shrinkage of about 2.6%. 

Control sheets dried in like manner but not 
treated With the compositions of this invention 
demonstrated a shrinkage of about 7.86%. 

EXAMPLE 3 

Six parts of Crystalline urea, were mixed with 
1 part of technical hydroxyacetic acid contain 
ing 70 parts of hydroxyacetic acid and 30 parts 
of Water by Weight. Crystals obtained in this 
nanner Were Spread over the Surfaces of 10 
SheetS of Walnut Wood, having a moisture coin 
tent of about 59%. The total width of the Wood 
Sheets upon which the crystals were placed was 
82.2'. The So-treated sheets were then stacked 
together and left for a period of about 24 hours 
in an atmosphere having a temperature from 
about 20 to 25° C. The so-treated sheets were 
thereafter dried in accordance with the method 
described in Example 1. The total Width of the 
sheetS after drying was about 81.3', thus indi 
Cating a shrinkage of Only about 1.1%. 

EXAMPLE 4 

This example embraces the results of a series 
of comparative pilot plant runs. 
After slicing, veneer sheets from 3 poplar and 

3 gun fitches were separated into two stacks. 
The veneer sheets were 6 feet in length. The 
width varied from about 6'' to 16'. The poplar 
veneer sheets contained about 50% by Weight of 
moisture and the gum sheetS contained about 
55% by Weight of moisture. 
Some of each of the two stacks of sheets were 

used as a control and the other was treated with 
One of the compositions of this invention in the 
manner indicated in the table, 

Table 

Total Width. After 8. Weneer Drying Saved By 
Species Treatinent --- SEE, 

Untreated, Treated, Sl. i. 28 E' E" m. sq. ft. 

Poplar--------- Innersion --- 4.0 43.3 56 
49.9 53.0 62 
53.8 56.3 50 
28, 28.9 32 
18.8 20.4 85 
48.2 51.4 66 

1 The sheets were immersed in a solution of urea, and hydroxyacetic 
acid identical With that described in Example i in the same manner 
and for the same period of time and under the same temperature 
conditions as described in Example 1 and thereafter dried for a period 
of about five minutes, in an industrial veneer drying machine, the 
temperature at the inlet end of which was about 240° F., the tem 
perature at the outlet end of which was about 155° F., to a final mois 
ture content of about 3 to about 6% by weight. 

The sheets were brushed with a solution of urea and hydroxyacetic 
acid identical with that described in Example 2 in the same manner 
and for the same period of time and under the same temperature 
conditions as described in Example 2 and thereafter dried for a period 
of about five minutes in an industrial veneer drying machine, the 
temperature at the inlet end of which was about 240 F., the tern 
perature at the outlet end of which was about 155° F., to a final mois 
ture content of about 3 to about 6% by weight. 

3 The veneer sheets were treated with crystals obtained in the same 
nanner and under the same conditions as those described in Example 

3, and thereafter dried for a period of about five minutes in an indus 
trial veneer drying machine, the temperature at the inlet end of which 
Was about 240 F., the temperature at the outlet end of which was 
E 55 F., to a final moisture content of about 3 to about 6% by Weight. 
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dryer to a moisture content of about 5%. 

6 
The remarkable utility of the methods and 

Compositions of this invention in effecting sav - 
ing in Veneer is obvious from the table. 

EXAMPLE: 5 
Six Walnut veeiner sheets of the same type as 

those described in Example i were treated in the 
Same manner as that described in Example i, with 
an aqueous Solution of hydroxyacetic acid and 
urea, identical with that described in Example 1 
and Under the Sane conditions of time and ten 
perature as those described in Example 1. Subse 
quent to the drying operation it was found that 
the average thickness of the treated sheets was 
about 0.0334 inch. 
Six control sheets identical With the six sheets 

as above-described in this example were not, 
treated with the composition of this invention 
but were dried in precisely the same manner as 
the treated sheets. The average thickness of 
the control Sheets Subsequent to drying was about 
0.0326 inch. 

t is obvious from the foregoing that the 
Sheets treated in accordance with this invention 
demonstrated, Subsequent to drying, an average 
thickness about 0.002 inch greater than that of 
the Untreated COIntrol Sheets. ASSunning a COin 
wentional Veneer thickness of about 0.033 inch, 
an extra Veneer sheet is obtained through the 
practice of this invention for every 16 or 17 
Sheets produced and treated. The economic 
Significance of the invention is thus readily ap 
parent. 

EXAMPLE 6 
A group of 12 sheets of poplar having dinner 

Sions of about 10' x 24' and a like group of sheets 
of gum both having a thickness of A30 of an inch 
Were treated With the aqueous Solution of Exar 
ple 2. Subsequent to treatment the veneer sheets 
contained urea, and hydroxyacetic acid ii) alia 
amount equal to about 8% by Weight of this 
sheets. The sheets contained acout 50% by 
Weight of Water before treatment. The So 
treated sheets were thereafter dried in a veneer 

Sinul 
taneously, Substantially identical groups of ura 
treated control sheets of poplar and gun were 
dried. 
After Storage of both the treated and untreated 

dried sheets in a chamber in which the relative 
humidity was maintained at about 30% at about 
26° C. for a period of about 3 days, constant 
Weight was reached and both the control and 
the treated Sheets Were exposed to air of 80% 
relative humidity at 38° C. for a period of about 
3 dayS. The treated gun sheets averaged 7.4% 
increase in Weight Whereas the Untreated sheets 
averaged 7.59% increase in weight. The treated 
poplar SheetS averaged 7.43% increase in Weight, 
Whereas the untreated poplar shieets averaged 
7.34% increase in weight. 
This example clearly demonstrates that the 

compositions of this invention do not Substan 
tially increase the hydroscopicity of the wood 
treated. 

EXAMPLE 
Example 2 Was repeated With the exception 

that the urea-hydroxyacetic acid Solution utilized 
WaS neutralized by adding annonium hydroxide 
in an amount requisite to raise the pH to about 
6 or 7, thereby forming a mixture of urea, hy 
droxyacetic acid, and the ammonium salts of 
hydroxyacetic acid. 
The results obtained are substantially identical 

with those described in Example 2. 
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Like results are obtained when alkali metal hy 
droxides, including sodium, potassium, lithium 
hydroxides and carbonates, are utilized. 

in Sonne industrial drying Operations the Wood 
sheets may be carried by metallic members which 
contact the Wood to be dried. Under Some cir 
cumstances, this may give rise to Some discolora 
tion of the wood surfaces. This problem may be 
obviated by predrying the surfaces only of the 
wood with a stream of warm air prior to placing 
the wood in contact with the metallic members 
of the drying apparatus. 
I claim: 
1. A composition for treating wood to reduce 

the volumetric shrinkage of the wood when the 
moisture content thereof is lowered, consisting 
essentially of urea, and a material selected from 
the group consisting of hydroxyacetic acid and 
the alkali metal and ammonium Salts of hydroxy 
acetic acid, said composition containing from 
about 0.08 to about 0.30 parts by Weight of Said 
material per part of urea. 

2. The composition of claim 1 containing from 
about 0.16 to about 0.20 part by weight of said 
material per part by weight of urea. 

3. An aqueous solution containing from about 
10% to about 70% by weight of the composition 
of claim 1, said solution having a pH not greater 
than about 7. 

4. An aqueous solution containing from about 
10% to about 45% by weight of the composition 
of claim 1, said solution having a pH not greater 
than about 7. 

5. An aqueous solution containing from about . 
25% to about 35% by weight of the composition 
of claim 1, said solution having a pH not greater 
than about 7. 

6. An aqueous solution containing from about 
45% to about 75% by weight of the composition 
of claim 1, said solution having a pH not greater 
than about 7. 

7. A composition for treating Wood to reduce 
the volumetric shrinkage of the wood when the 
moisture content thereof is lowered, consisting 
essentially of from about 4 to about 7 parts by 
weight of crystalline urea, about 0.6 to about 1.2 
parts by weight of a material selected from the 
group consisting of hydroxyacetic acid and the 
alkali metal and ammonium Salts of hydroxy 
acetic acid, and from about 0.4 to about 0.2 part 
of water by weight, said composition having a pH 
not greater than about 7. 

8. A composition for treating Wood to reduce 
the volumetric shrinkage of the wood when the 
moisture content thereof is lowered comprising, 
a mixture of urea and a material Selected from 
the group consisting of the alkali metal and an 
monium salts of hydroxyacetic acid, Said compo 
Sition being characterized, when in aqueous. Solu 
tion, by a pH not greater than about 7, and con 
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taining from about 0.08 to about 0.30 part of said 
material per part of urea, 

9. The method which comprises impregnating 
a substantial portion of the wood with the con 
position of claim 1, thereafter drying the surface 
only of the so-treated WOOd, and Subsequently 
completing the drying of the Wood. 

10. The composition of claim 1 wherein said 
material is hydroxyacetic acid. 

11. The composition of claim 1 wherein Said 
material is the ammonium Salt of hydroxyacetic 
acid. 

12. A process for reducing the volumetric 
shrinkage of wood when the moisture content 
thereof is lowered which comprises impregnating 
a substantial portion of the wood, the shrinkage 
of which is to be reduced, with the composition 
of claim 1 and thereafter lowering the moisture 
content of the impregnated Wood. 

13. A process for reducing the volumetric 
shrinkage of wood when the moisture content 
thereof is lowered which comprises impregnating 
a substantial portion of the wood, the shrinkage 
of which is to be reduced, with the composition 
of claim 2 and thereafter lowering the moisture 
content of the impregnated Wood. 

14. A process for reducing the volumetric 
shrinkage of wood when the moisture content 
thereof is lowered which comprises impregnating 
a substantial portion of the Wood, the shrinkage 
Of which is to be reduced, with the composition 
of claim 5 and thereafter lowering the moisture 
content of the impregnated Wood. 

15. A process for reducing . . the volumetric 
Shrinkage of wood when the moisture content 
thereof is lowered which comprises impregnating 
a substantial portion of the Wood, the shrinkage 
of which is to be reduced, with the composition 
Of claim 6 and thereafter lowering the moisture 
content of the impregnated wood. 

16. A proceSS for reducing the Volumetric 
Shrinkage of Wood when the moisture content 
thereof is lowered which comprises impregnating 
a Substantial portion of the Wood, the Shrinkage 
of which is to be reduced, with the composition 
Of claim 7 and thereafter lowering the moisture 
content of the impregnated wood. 
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