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This invention relates to the preservation and 
ilreproo?ng of wood and particularly to an im- 
proved method of introducing toxic orilreproof 
ing materials into wood to increase its resistance 
to the attack of fungi and other wood-destroying 
organisms or to make the wood resistant to fire. 
Either or both’ of these objects may be accom 
plished by the procedure hereinafter more fully 
described. ' _ . 7 

Wood. consists of groups of cells, the walls of 
which are principally of cellulose. when wet, 
cellulose acts as a semi-permeable membrane al-, 

' lowing the passage. of substances in true water so- ' 
iution, andv preventing the passage of colloids. 
A cellulose membrane separating water from a 
watersolution will allow free passage of solvent 
and solute molecules through the cellulose lattice 
until the concentration of the solute is the same 

- on' both’ sides of the membrane. If, however, 
‘there is substantially no - water on one‘ side of the 
membrane, the movement of solvent and solute ‘ 
practically ceases. Hence'it is impracticable to-~ 
impregnate wood with water solutions satisface 
torily when the wood is dry or substantially dry, 
unless auxiliary. means are employed. ,Materiais 
which are ‘not-water solutions do not penetrate 

- the cell walls and can be introduced into the 
, wood only through- the pitshcracks and checks 
which exist therein, and can be introduced 
through the side grain only by the application of 
pressure.- ‘Consequently, the methods of impreg 
noting wood heretofore have depended primarily 
upon procedures involving the application of pres 
sure to" the impregnating material, either with or ' 
without initial treatment to evacuate, so far as 

. possible,‘ the contents of the cells so ‘that the 1m. 
"pregnating material can be forced mechanically 
into the wood- At best only alimited impregna 
{lion' ofrnany woods can be secured by the methods 

eretofore used. j .' - ‘ ‘ x 

it is the object of the present invention to 
a?’crd a more satisfactory and practi 
.Qd 9f ‘impregnating wood with varioussolutions. 
adapted, because‘ of their-toxic nature, to retard 
the development :of ‘wood-destroying organisms, 
or. to make the wood'ilre-resistant, or forboth - 
of these purposes. ' . 

Another‘obiectoi th'elnvention is the provision 
of a method whereby various solutions may be 
‘introduced eil'ectively into the wood cells without 
the necessity for applying external pressure. 
4 Other objects .and advantages oijthe invention 
will ,be ‘apparent as it is better understood by 
reference to the following speci?cation, in which 
preferred embodiments of the invention arede 
scribed,__it being understood that the euainple's.v 
are'me'rely illustrative' of ‘a wide‘ variety of solu 
tions andsubstances whi'ch‘can‘ be'utilized in ac- I 
cordance with,‘ the method to'accomplish the pur 
poses mentioned. - " ‘ , 

cable meth- ; 

(oi. iii-s9) 
The heartwood of the various woods used for 

construction purposes, and therefore'those which 
- are treated to prevent destruction by fungi and 
other wood-destroying organisms/contains only 

5 ' slightly more than enough moisture to saturate 
' the wood ?bres; Solutions containing toxic ma 
terials or materials adapted to make" the wood 
?re-resistant, will not penetrate the cell walls'of 
the wood to ‘any appreciable extent by diffusion. 

10 I have discovered, however, that if the :wood is 
?rst treated to increase the moisture content of 

- the cells, the rate of diffusion of solutions con-_ 
taining toxic and other materials increases rapid 
ly, and consequently it is possible without the aid 

a. 

is of mechanical pressure, to thoroughly impreg-'v 
nate the. wood with the desired solutions in a 
relatively brief time. . . 

Accordingly, I subject the wood, prior to its 
treatment with the desired solution,-’to an initial 

20 treatment by soaking it in hot water fora su?i= 
cient length‘ of time to eil'ect the desired increase 

conducted may vary over a wide range. Since 
25 temperatures below 120° F. cannot be considered 

effective in killing fungus growth already present 
in the wood, I consider this the lower limit. 
Temperatures up to 212° I". or, higher may be 
used. vIn the latter case, the steam or vapor 

30 should be of 100% relative humidity. , ‘ . 
' Th'e length of time required for the water treat 
ment depends upon the size of the material to be 
treated and would be from two hours for very- ' 
thin stock to approximately two days for very 

35. thick material. Necessarily the time is adjusted 
in accordance with experience based upon the 
treatment of materials-in varying sizes. . 
When the wood has been subjected for a sunl 

- cient time to the e?ect of the hot water, so th t _ 
. 40 the wood cells‘ contain a su?lcient quantity 3; 

_ <wa'ter, the wood is immediately sublécted to ini 
mersion in a suitable solution containing the ma 
‘,‘erial with which the wood is to be impregnated. 
The time of immersion will vary as in the initial 6 - 

45 treatment, depending upon the thickness of the 
wood. From one to ‘ten days may be required, 

‘ ta'tivezabsorption of toxic ‘and ?reproo?ng agents, 
50 ‘and the depth‘ 01’ chemical penetration desired. " 

A large variety of materials ‘may be used for’ 

‘in the, moisture content ofthe wood cells. The. 
temperature at which the initial treatment is . 

depending also on the concentration ofthe ch'em-v -' 
icals in the ‘treating solution, the desired quanti-v 

. tthe treatment of wood in accordance withjthe - 
. invention, and the treatment may be‘ in one or.. 
two stages, depending upon the character of the 

55 materials used. Thus, it is possible to select a 
chemical agent which may be toxic to wood; 
destroying organisms or capable of rendering the 
wood resistantto nre. Numerous agents of this 
type’ are known, and theiimmersion of the wood 

tojnasol‘ nofone oi thesematerlals forasuf 



wood, following the initial treatment with hot 

I with hot water .to increase the moisture content 

?cient length of time will serve to impregnate the 
wood and accomplish the desired result. In some 
cases, however,,either the preservative or the ?re 
proo?ng e?ect may be accomplished by immers 
ing the wood in two diilferent solutions succes 
sively, so that the solutions will react within the 

- wood cells to deposit a compound having the de 
sired e?ect. In some cases, both the preservative 
and ?reproofing e?ects can be secured by.the 
selection of suitable materials. In some cases, a 
third step may be introduced, involving the appli 
cation of a reactive gas to the wood. ' 
The two-stage treatment has the advantage ' 

that whereas water soluble solutions with which 
the wood may be impregnated may be leached 
therefrom when the wood is in contact with water, 
wet ‘soil, etc., the formation of insoluble com 
pounds within the wood cells ensures the‘ reten-' 
tion'of the toxic or fireprooiing agent regardless 
of the presence of water. The two-stage oper 
ation for depositing insoluble compounds has 
been described heretofore in connection "with . 

impregnation processes depending upon pressure, but in such cases the pores and checks in the 

wood are ‘quickly plugged by precipitation of the 
insoluble material, and very shallow penetration 
is secured. . By the resent.v method the intro 
duction of the insolu le compounds to the cells 
oi',the wood is assured because reaction does not 
ooelcllslrhimtil the two solutions meet within the 
c . 

The following examples will illustrate the ap 
plication'of, the invention in respect to types of 
solutions which may be used to impregnate the 

20 

25 

water. The invention is not limited to the par 
ticular compounds mentioned. since as already 
indicated’it depends upon the initial treatment ‘ 

.of the cells so that diffusion through the walls 4° 
thereof is made possible or accelerated. Fur 
_thermore, the temperatures, time of treatment 
and concentration of the solutions, are subject 
to wide variation, depending, as already noted. 
on a number of factors which must be consid 
ered in the practical application of the method. 

- 'react‘ to form a precipitate. 

» 

is the reduction in the cost '0! equipment as con- 
trasted with processes employing pressure, which 
require closed containers adapted to withstand 
the pressure. A further advantage is e?iciency 

‘ with respect .to the degree of impregnation, since 
‘it depends upon diil’usion. The emciency of pres 
sure in introducing solutions or- materials into 
the wood is‘ relatively low, whereas diffusion en 
.sures the‘ introduction of the materials'into the 
wood cells. Another advantage is the degree of 
control which can be employed by varying the 
factors such as time, temperature and concen 
tration of the solutions used. Such control is 
not readily effected with pressure processes. 
Various changes may be made in the procedure ‘ 

without departing from the invention or sacri 
ficing the advantages thereof. 

I claim: ' _ 
1. 'The method of impregnating wood which 

vcomprises treating the wood with liquid water at 
a temperature above about 120° F. for a length 
of time su?icient to increase substantially the 
moisture content of the wood cells, and, while the 
moisture content of the wood cells is substantially 
increased, immersing the wood in a water solution» 
of the material with which the wood is to be im 
pregnated, and permitting the water solution of g 
the impregnating material to diil'use into the cells 
of the wood. ' ‘ ' . ' 

2. The method of impregnating wood which 
comprises treating the wood at Iatmospheric pres 
sure with liquid water at a temperature between 
about 120° F. and 212° 1''. for a length of time 

.su?icient to increase substantially the moisture 
content of the- cells thereof, and, while the mois 
ture' content of the wood is substantially in; 

‘creased, immersing the wood in two successive 
' aqueous solutions, the compositionsof which are 
such that they reset to'form a precipitate, and 
permitting each of said successive solutions to. 
diffuse into the cells of the wood where they‘ 

3. The method of impregnating wood which 
comprises treating the wood with liquid water at 
a temperature above about 120° F. for a length 
of time su?icient to increase substantially the 

The method as herein describedhas numerous 
’ advantages, among the most important ‘or which 
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content of the‘ wood cells, immersing‘ 
the wood in a ‘water solutionv of zinc chloride 
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while the moisture content of the cells thereof is 
substantially increased, and permitting said wa 
ter solution to di?use into the cells of the wood. 

4. The method 01' impregnating wood which 
comprises treating the wood with liquid water at 
a temperature above about 120° F. for a length 
of time sumcient to increase substantially the 
moisture content of the wood cells, immersing the . 
wood in a water solution of chromated zinc chlo 
’-ride while the moisture content of the cells there 
of is substantially increased, and permitting said 

‘ water solution to' di?use into the cells of the 
wood. 

5. The method of impregnating wood which 
comprises treating the wood with liquid water at 
a temperature above about 120° F. for a length 
of time su?lcient to increase substantially the 
moisture content oi the wood cells, immersing the 
wood in a water solution of mono-ammonium 

3 
phosphate while the moisture content oi the cells 
thereof is substantially increased, and permit 
ting said water solution to diffuse into the cells 
of the wood. 4 v a 

6. The method of impregnating wood which 
comprises treatingthe wood at atmospheric pres 
sure with liquid water at a temperature between 
about 120° F. and 212° F, for a length of time suf 

_ ?cient to increase substantially the moisture con 
tent of the cells ‘thereof, immersing the wood suc 
cessively in aqueous solutions of chromated zinc, 
chloride and mono-ammonium phosphate while 
the moisture content of the cells thereof is sub- ‘ 
stantially increased, and permitting the wood to 
remain in each of said aqueous solutions for a 
length of time su?icient for them to diffuse into 
the cells of the wood, whereby a precipitate is 
formed in the cells, oi! the wood. 

RICHARD NEWTON HAMMOND. 


