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To all whom it inay concein: » o
Be it known that I, HENRY VALENTINE
SIMPSON, of London, England, have invented

certain new and useful Improvements in or

Relating tothe Treatment of Wood to Render
it Non-Inflammable or to Preserve or Color
It, of which the following is a specification.

ThlS invention has for its chief object to
effect improvements in the art of impregnat-
ing wood, more particularly for the purpose of
rendering it non-inflammable orof preserving
or coloring it.

Another object of the invention is to treat
impregnated wood so that the same shall be
waterproof or water- 1esxst1n<r and also corro-
sion-resisting.

Accormnty to the most successfol recent
methods employed for the > purpose of impreg-
nating wood, the wood is placed under. a
vacuum in order to as far as possible ex-

haust the air and moisture contained in its-

pores, and while in that condition there is
presented to it a solution containing the de-
sired ingredients. The pores of the wood be-
ing empty, suck up the solution, this being

0ﬂenemlly enforced by presqure, and then

upon evaporation of the water, naturally or
artificially, the said mfrredlents are.left in
the wood. The success of the operation de-
pends on the degree of exhaustion of the air
and moisture and also on the natural char-
acter of the wood. In the case of some
woods—snch, for example, as Weymouth
pine and ash—impregnation: has been ef-

fected to the depth of overtwo inches, while.

in the case of such woods as spr uce, teak,
pitch-pine, &e., the extent of the impregna-
tion is found to be of a more variable char-
acter.

Now one object of my invention is to treat
wood of all classes 8o that thorough impreg-
nation of the same can be offected.

Myinvention comprisesa preliminary proc-
ess and a main impregnation process, re-
spectively. It is not essential, though I con-
sider it very important, execept in the case of

comparatively-thin pieces of wood or of eas-

ily-impregnated wood, to submit the wood to
my preliminary treatment bhefore the im-
pregnation process—that is to say, the latter

process can be followed without any prelimi-

nary treatment. The. preliminary process

(N¢ spécimens.)

1 will be employed when it is necessary to deal

with woods of more than a certain thickness
or density or with oily ot resinous woods,
Its object is to.open up the poresof the wood
and to: dissolve out a certain part of its fer-
mentable and soluble constituents. . Nowthe
resin in resinous woods, the oil in oily woods,
and the closeness or blocking of the poresin
various other woods prevent a proper im-
pregnation. By the preliminary process the
pores of the wood are opened upand cleared
of oil, resin, and other matters which resist
the action of the impregnating solutions.

" Before proceeding to describe the process

and to facilitate an understanding thereof I
will briefly describe one form of apparatus or
plant which is applicable for practicing the
process and which is shown in the accompa-
nying drawing, the single view of whichisan
elevation, partly in section, of such an appa-
ratus.

A is a receiver for the wood. « are rails
laid along the bottom thereof and upon which
trucks b run, said trucks serving to carry the
timber ¢ to be treated. The receiver is fitted

.with a pressure-gage d, thermometer ¢, vacu-

um-gage f, blow-off cock g, and safety-valve
g'. Along the whole length of the receiver
runs a series of perforated pipes  and z, ar-
ranged concentrically to each other, the i inner
pipe & being for steam and the outer, %, for
water. A pipe k' also serves to admit steam
from the steam-boiler G to the receiver. The
pipe % is connected to the steam-boiler G by
a branch 7%, and the branch ¢',which supplies
the water-pipes 7, leads to any suitable source
of supply. The water and steam supply to
the pipes hand ¢ may be controlled independ-
ently by means of the cocks h? and %, respec-
tively, and it will be readily understood that
by this means either steam alone or water

.alone may be run in onto the wood, or when

both are turned on mingled steam and water
reduced to spray thereby may be projected
upon the wood.

B is a tank for containing the sapomfylncr
medium—say a solution of caustic soda or
potash. It is connected to the water-supply

branch 7' by a pipe-B’, in which is a cock B*,
and a pump B*is employed to draw the so_lu-
tion from the tank B and force it to join the
water supplied through the branch ¢, the wa-
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ter and solution being thus delivered to the
wood through the perforated pipes?. When
it is not desired to subject the wood to the
action of a saponifying medium, the pump is
not operated and the cock B? is kept closed.

C is a tank for containing liquor ammonia
or other volatile solvent and connected to the
receiver by a pipe C', fitted with cocks 1 and
2. The pipe €' is in communication below
the cock 1 with a pump C? by means of a pipe
C8, fitted with a cock 3. This pump is em-
ployed when it is desired to deliver the vola-
tile solvent—say ammonia—into the receiver
in the state of gas.

Ctisa heatmmcoﬂ arranged beneath the
tank C.and connected to the steam-boiler by
the pipe C°. When steam is admitted to this
coil by the cock 3*, ammonia-gas.is evolved
from any suitable source of ammonia con-
tained in the tank C, and the pump C? being
put into operation, the valves 3 and 2. bean'
open and cock 1 closed, the ammonia- gas is
forced through the plpe C' into the receiver.
On the other hand, when the volatile solvent
is to be admitted to the receiver in the liquid
state the cocks 1 and 2 are open and cock 3
closed.

Dis a tank for containing the impr. efrnatmo'
solution. It is conneeted “to the receiver by
a series of pipes D', controlled by cocks 4 4*
4% 4¢ 80 as to admit the solution to the re-
ceiver at several places at.once for the pur-
pose of covering the wood as quickly as pos-
sible.

E is a tank for the haldemno" solutlon said
tank bemg connected to the receiver by a
pipe E’, controlied by a cock 5. .

F is anordinary air-pump connected. to the
receiver by a pipe I/, fitted with a cock 6 to
open and close communlcatlon with the. re-
ceiver. . This pump serves, as will be readily

uuderstood for creating a vacuum in the re-.

ceiver, and by simply reversing it pressure
may be produced in the receiver when de-
sired—as, for instance, to enforce the action
of any particular liquid.

I will now proceed . to describe. the pxocess
in detail, it being understood that the appa-
ratus above described may be used in prac-
ticing the process, but as the pxocess may
also be employed with other apparatus I will
describe it without reference to this or any
speclal apparatus.

- Preliminary process. — According to the
prehmmaxy process, after subnubtmg the
wood fo the aection of steam to open up its

pores and free them of air and some of the.

more soluble constituents I cause the wood
to absorb a solvent or medium whereby the
object of the preliminary process as above
explained is effecied. The solvent or.me-
dium to be employed will naturally vary with
the nature of the wood under treatment, but
for general purposes I employ water, which
‘may, if desired, be in the form of vapor or
fine spray. For oily woods, such as teak, I
may employ water rendered alkaline with

soda or potash, borax, phosphate of soda, or
the like, so as to cause a partial saponification
of the oil, which will be more or less dis-
solved out, leaving the pores moreopen. In
the case of resinous woods I may use, if neces-
sary, a solvent of resin, such as methylated
spirif, which I may employ in the state of va-
por if desirable.

I will describe the preliminary process in
the form most adapted for general appliea-
tion.

The wood to be treated is placed in an air-
tight receiver capable of withstanding con-
siderable pressure and connected with any
suitable boiler ecapable of supplying steam-
pressure and with an air-pump capable under
favorable conditions of maintaining a vacu-
um in. the receiver of about twenty - eight
barometric inches. The receiver is then her-
metically closed and steam is turned on from
the. boiler, the temperature and duration of
thesubjection depending on the kind of wood
and the nature of that particular kind. For
pine ~wood, for example, the temperature
would be 212° to 220° Fahrenheit. In order
that the structural strength of the wood
should not be impaired, the action of the
steam should not be prolonged beyond a cer-
tain time. Oak, for exawmple, if exposed too
long to the actlon of steam at a certaih tem-
perature is _very apt to warp and crack.
Soft woods—~such as deal, pine, ash, and the
like—are apt to become discolored unde1 the
sameconditions,while teak, mahogany, pitch-
pine, and the like will stand more severe

| steaming without material deterioration. For

pine wood of one inch thickness'the duration
of steaming would beabout four hours. The
action of thesteam is toheat the wood through-
out, while not vuleanizing it, and to pene-
trate the pores, getting rid of {heair and vola-
tile matter and some of the more soluble con-
stituents, a great proportion of which are
driven off with the steam and drawn out of
the. receiver with the steam and air in the
next stage of the operation.. When the ac-
tion of the steam has been sufficiently pro-
longed the steam is blown off and the re-
ceiver placed in communication with the air-
pump, which is then operated until a vacu-
um of preferably not less than twenty-six

inches is produced, or a partial vacuum can

be produced by condensation, if preferred.
When the pores of the wood have thus been
as far as possible exhausted, I admit the sol-
vent medium to the receiver—say cold water
for woods containing little or no resin,.so as
to ecover the wood, the vacuum being main-
tained as long as possnble The wate1 thus
penetrates the pores of the wood. I then ap-
ply pressure to enforce the action until the
wood has taken.upas muchas possible. The

moisture is then dried off or exhausted, or
in certain cases instead of employing Water,
as just described, to effect the extraction I~
may employ Water ~-vapor, preferably at a low
below the boiling-point,

temperature—i. e.,
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In this case after steaming the wood and sub-
jecting it to exhaust, as above described, I
admit the low-temperature water-vapor to the
receiver. The wood thus takes up a quan-
tity of moisture, which settles in the pores
and tends to still further dissolve out the
soluble and fermentable constituentsin addi-
tion to those dissolved out by the first steam-
ing. T may then lower the temperature to
cause a further condensation in the pores of
the wood and may allow the condensed mois-
ture to remain in the pores for a few hours
to assist the dissolving action. I then reés-
tablish the vacuum, (and, if desired, heat the
wood to assist the exhaustion,) which will
have the effect of evaporating the moisture
and a portion of the volatile constituents,
leaving the wood more porous than before,
or instead of water-vapor of low temperature
I may employ atomized water as the solvent
agent. In this case after the preparatory
steaming to open up the pores and exhaust
I subject the wood in the receiver to the ac-
tion of jets or sprays of atomized water, and
after it has been exposed to the spray for a
sufficient length of time I exhaust the re-
ceiver (and, if desired, apply heat) to evap-
orate the moisture and a portion of the vola-
tile constituents.

If water-spray be employed as just de-
seribed, it may very advantageously be at-
omized by steam-jets disposed coneentrically
with water-jets by means of the concentric
pipes & ¢ in the apparatus before described or
in any other well-known manner. A spray
of combined steam and wateris thus directed

on the wood in the receiver, the air-pump
working meanwhile, if necessary, to hold a-

partial vacuum. The wood is then deprived
of moisture and a portion of the volatile con-
stituents, as-before.

The preliminary treatment may in any case.
be repeated until the desired result is ob-

tained.

It is preferable that the wood should be
dried before submission to the main process,
since’it would otherwise -be necessary to in-
crease the strength of the fireproofing, pre-
servative or other impregnating solutions.
In the case of thorough saturation the wood
should be removed from the receiver and
dried in a kiln or the like or in the open air.
This will be the case when non-atomized wa-
ter has been employed as the extracting me-
dium. If, however, steam below the Doiling-

point or water-spray has been employed as.

the extracting medium, the wood can be, for
the purposes of the main process, sufficiently
dried in the receiver by the exhaust, (with or
without heating,) which is héreinbetore de-
scribed as the last step of the preliminary
treatment in such cases.. This is an advan-
tage when time is a matter of consideration.

Main process.—The wood, whether it has
been submitted to the prellmlna,ry treatment
hereinbefore described or not, is placed in the
receiver and subjected tothe actlon of steam

toopen upits pores. The temperature of the
steam and the duration of the steaming will
vary with the nature and deseription of the
wood under treatment, as described with ref-
erence to the preliminary process as the first
step thereof. . I have discovered that the re-
sistance to the evolution of the volatile and
soluble constituents is partially due to their

 resistance to being dissolved by ordinary

steam and partially to the somewhat acid na-
ture of the wood, and if this resistance can
be overcome a much deeper impregnation of
the wood can be obtained. Part of this in-
vention consists in a method of overcoming
this resistance. For this purpose I proceed
as follows: When the wood has been steamed

to its proper point, a vacuum is formed by the -

pump. I then introduce a certain quantity
of a volatile solvent, such as liguor ammonia,
which under the action of the vacuum is'im-
mediately drawn in and turned into vapor.
The pores of the wood being to a great extent
empty, this ammonia-vapor is able to perme-
ate the wood. The effect of the ammonia is,
as I believe, partly to neutralize the acid na-
ture of the wood and partly to soften and
render more amenable the less soluble (in
water) constituents of the wood. Allowing
the gas a few minutes to effect this permea-
tion, I then cause steam from the boiler to be
led 1111;0 the receiver. Thesteam and ammo-
nia-vapor mingle, and the pressure of the
steam drives the ammonia-gas, now diluted
with the steam, far into the pores of the
wood. Imaintain this pressure for aslong as
it'is necessary to effect the purpose. I use

| the steam in order to obtain the pressure; but

I may of course obtain the pressure by the
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use of a pump and pump in the ammonia-gas

at the required pressure. When the ammo-
nia-gas is sufficiently driven into the pores of
the wood, I shut the connection between the
boilér and the receiver and allow the receiver
to cool, the result being that a vacuum of
about twenty -nine 1nches, if the work is prop-

.erly performed, can be produced, caused by

the partial condensation of steam and ammo-

_nia-gds, and thus the condensed gases around

the wood and in its pores are able to act on
the wood. I leave the wood in this state for
a little time and allow the ammonia to act on
the soluble constituents and on the wood and
so clear the way for the required solution of
the fireproofing or other ingredients. If the
receiver is air-tight, a vacuum is well main-
tained at not under twenty-eightinches. Un-
der certain conditions I may at this point run
in the solution, which will be sucked up by
the wood, or I may employ the air-pump to
exhaust the steam and ammonia, combined
with a certain proportion of the volatile mat-
ters, which may be held in suspension, and
may maintain a vacuam by the pump until I
consider the wood is ready for the solution.
The ammonia drawn off can be condensed and
recovered, if desired. Ithen cause the solu-
tion to be run in either hot or cold, according
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to circumstances and the nature of the in-
gredients used. I may of course cause the
ammonia and steam to enter together, and I
may use superheated steam in order to lessen
the amount of condensation, while still main-
taining the pressure, and so not dilute the am-
monia too much. These modifications must
necessarily depend more or less on the nature
and the quality of the wood to be treated. In
lieu of ammoniaI may use volatile substances,
such as aleohol, formaldehyde, benzine, car-
bon bisulphide, or the like, or I may use any
of these combined. The use of a volatile sol-
vent, as above desceribed, has the further ad-
vantage of assisting in the preservation of
the wood when the solvent has preservative
or antiseptic properties.

A characteristic feature of this part of the
invention is the application of some sub-
stance that will act as a solvent and not lose
its property when vaporized. This differs,

- essentially, from the use of a fireproof solu-
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tion in the form of a vapor for the purpose of
saturating the wood with the fireproofing so-
lution in a vaporized form, as has been al-
ready proposed. When a solution the ve-
hicle of the ingredients of which is water is
vaporized, the water is thrown off in the form

'of steam, leaving, as a general rule, the in-

gredients behind, its main object—namely,
impregnation of the wood with the desired
ingredients—being thus to some extent de-
feated. The use of ammonia in the treat-
ment above described is particularly advan-
tageous when the ingredients used in the sub-
sequent impregnating solution contain am-
monia salts, because the ammonia liable to
be lost is, as I believe, replaced by the am-
moniain the wood and in the receiver. There
are other advantages in the use of ammonia
as proposed—namely, that it will assist the
subsequentdrying of the wood. Itisin itself
fire-resisting and if some gelatinons body be
used in the impregnating solution will have
the effect of hardening it. If formaldehyde
be used, it has the effect of tending to render
insoluble any gelatinous substance that may
be employed in the impregnating solution,
thus causing the wood to be water-resisting.
I prefer, however, to employ earbon bisul-
phide, as in practice I have found that the
best results are obtained by its use.

The steaming operation, with or without
the volatile solvent, may be advantageously
repeated until the required result isobtained.
The wood is then placed under exhaust until
it is ready for the fireproofing or other im-
pregnating solution, which isrun in, and pres-
sure, preferably of about one hundred to two
hundred pounds per square inch, is applied
to enforce the impregnation. The solution

should, preferably, be cold, so as to prevent
as much as possible the formation of vapor
which would be sucked up by the wood and
so prevent perfect penetration of the solution.
It is also desirable to denude the solution of
air beforeentering the air-tight receptacle,for

the same reason-—=namely, to prevent air en-
tering the pores of the wood. The solution
should be submitted to the wood, so as to
cover it as quickly as possible in order to
avoid the wood taking up the vapor formed,
which naturally would not contain the ingre-
dients. In the case where the after use of
the wood rendersit necessary to guard against
absorption of moisture and the consequent
corrosion of metals in contact with it, such
as nails, I may incorporate with the fire-
proofing ingredients a certain amount of
some substance, such as size, which will ma-
terially assist in the object aimed at. As it
is important that the solution be presented
to the wood in the receptacle as speedily as
possible, I may cause the solution to be run
into the receptacle in a number of places, so
as to cover the wood in the shortest possible
time. When the wood has taken up as much
as possible of the impregnating solution, it is
withdrawn and dried, the water or other car-
rier of the solution being driven off as vapor,
leaving the fireproofing or other ingredients
behind in the wood. Complete drying is im-
portant, as the least heart moisture will burst
through under the influence of heat and crack
the surface and on evaporation will often
leave a fine crust or powder composed of the
ingredients used. For this reason too-rapid
drying is not desirable.

A further feature of my invention consists -

in subjecting the wood after impregnation
with the fireproofing or other solution to the
action of a hardening solution, such as a so-
lution of a salt of zinc or a salt of alumina or
the two in combination. The effect of this

‘treatment is to harden the wood at its sur-

face, and it has the further advantage of ren-
dering the wood waterproof and assisting the
fireproof qualities, and in the case when a
zine salt has been used rendering the wood
corrosion -resisting. I thus produce wood
which is fireproof, waterproof, and anticorro-
sive, a result which has never hitherto been
attained. :

For the purpose of producing a fireproof,
waterproof, and anticorrosive wood I prefer
to fireproof with a solution of phosphate of
ammonia and sulphate of ammonia and then
to waterproof and render anticorrosive by
means of asolution ofacetate of alumina and
a salt of zine. Phosphate of ammonia, which
is an excellent fireproofer, cannot advanta-
geously be used simultaneously with acetate
of alumina or zine salts because mutual de-
composition is produced. Ihavefound, how-
ever, that when phosphate of ammonia and
acetate of alumina or a zine salt are employed
one after the other the decomposition thatis
produced is so slight as not to. detract from
the fireproofing, waterproofing, or anticorro-
sive qualities. I therefore first run in the so-
lution of phosphate of ammonia and sulphate
of ammonia upon the wood while this is under
exhaust, and after it has penetrated suffi-
ciently far I run off this solution and after
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more or less drying, according to the depth of
waterproofing required, I admit a solution of
acetate of alumina and a salt of zine. Iam
thus enabled to overcome the difficulty pre-
sented by the mutually-decomposing action
of solutions of phosphate of ammonia and
acetate of alumina or salts of zine, or I may
admit the acetate-of-aluming and salt-of-zine
solutions separately to the fireproofed wood.

In order to enable my invention to be thor-
oughly understood, I will proceed to describe
as a typical example the complete process as
employed in the case of a piece of resinous
pitek pine of considerable thickness with the
object of rendering it fire and water proof
and anticorrosive.

Preliminary process.—After steaming the

“wood to open up its pores I run in or spray
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a four-per-cent. aqueous solution of a suit-
able resin solvent—-say borax or phosphate of
soda—onto the wood in the receiver after its
pores have been exhausted, as above de-
seribed. The wood isthen dried or partially
dried, and I proceed to the

Main process.—The wood is subjected in
the receiver to alternate steam pressure and
exhaust, and this may be repeated. Thevola-
tile solvent is then introduced into the re-
ceiver while the wood is still under exhaust.
Steam is led in under pressure to assist pene-
tration of the volatile solvent if this has not
been pumped in under pressure. After a
sufficient time the temperature is reduced to
condense the volatile solvent and after a suf-
ficient time the receiver is again exhansted
to prepare the wood for fireproofing, and the
fireproofing solution—say phosphate of am-
monia and sulphate of ammonia—is run in
ontothe wood inthereceiver. Pressureisthen
dapplied to enforce the action until the im-
pregnation is effected. The fireproofing so-
lution is then withdrawn and a solution of
a salt of zine is run in for hardening, anti-
corrosion, and waterproofing purposes, or of
alum salts for waterproofing and hardening
purposes only, or both solutions may be em-
ployed. The wood is then dried. There is
thus produced a fireproofed wood impreg-
nated to a greater or less depth with eorro-
sion-resisting and non-hygroseopic salts.

‘What I claim, and desire to secure by Let-
ters Patent, is—

1. The described process of treating wood,
which consists in subjecting it first to a pre-
liminary treatment including steaming and
subjection to a solvent adapted to dissolve
out soluble and fermentable constituents,
second, to an impregnating treatment by
steaming, vacuum, applying a volatile sol-
vent, and immersing in an impregnating so-
lution, and third, to a hardening treatment
by immersing in a solution of metallic salts
adapted to harden and waterproof the sur-
face of the wood. " ’

2. The described process of treating wood,’

which consists in subjecting it first to a pre-

liminary treatment by steaming, and apply-.

3]

ing an aqueous solvent under pressure, then
expelling the solvent, second, to an impreg-
nating treatment by steaming, vacuum, ap-
plying a volatile solvent, with steam under
pressure, then applying vacuum, then im-
mersing in an impregnating solution, and
third, to a hardening treatment by immers-
ingin a solution of metallic salts adapted fo
harden and waterproof the surface of the
wood.

3. The described process of treating wood,
which consists in subjecting it first to a pre-
liminary treatment by steaming it, then sub-
jecting it to vacuum, then to the action of an
aqueous solventin conjunction withasaponi-
fying medium, then applying pressure, and
then removing and expelling the solvent by
heat and vacuum; second, to an impregnat-
ing treatment by steaming it, then subject-
ing it to vacuum, then to the action of car-
bon bisulphide, then applying steam-pres-
sure, and then cooling to condense the steam
and carbon bisaulphide and produce a vacu-
um, then immersing in animpregnating solu-
tion of fireproofing ingredients, as phosphate
of ammonia and sulphate of ammonia, then
applying pressure to enforce the impregna-
tion, and then removing and drying the wood ;
and third, to a hardening treatment by im-
mersing in a solution of salts of zine and
alumina, and finally drying the wood.

4. In a process of treating wood, the de-
seribed impregnating treatment, consisting

"in steaming it, then subjecting it to vacuum,

then to the action of a volatile solvent, then
removing the volatile solvent, and then im-
mersing the wood in the impregnating solu-
tion, and removing and drying the wood.

5. In a process of treating wood, the de-
seribed impregnating treatment, consisting
in steaming it, then subjecting it to vacuum,
then to the action of a volatile solvent, then
applying pressure, then removing the volatile
solvent, and then immersing the wood in the
impregnating solution, and removing and
drying the wood.

6. In a process of trealing wood, the de-
seribed impregnating treatment, consisting
in steaming it, thensubjecting it to vacuum,
then to the action of a volatile solvent, then
applying steam under pressure, then cooling
to condense the steam and solvent, and then
immersing the wood in the impregnating so-
lution, and removing and drying the wood.

7. In a process of treating wood, the de-
seribed impregnating treatment, consisting.
in steaming it, then subjecting it to vacuum,
then to the action of carbon bisulphide, then
to steam under pressure, then cooling to con-
dense the steam and earbon bisulphide, and
then immersing the wood in the impregnat-
ing solution, and removing and drying the
wood. _

8. In a process of treating wood, the de-
scribed impregnating treatment, consisting
in steaming it, then subjecting it to vacuum,
then to the action of a volatile solvent, then
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again to a vacuum, and then immersing it in
an impregnating solution of fireproofing in-
gredients, as phosphate of ammonia and sul-
phate of ammonia, and then removing and
drying the wood.

9. In a process of treating wood, the de-
scribed treatment for hardening the wood af-
ter immersion in an impregnating solution,
which consists in immersing it in a solution of

a salt of zinc and a salt of alumina, and then 10
drying the wood. _

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

HENRY VALENTINE SIMPSON.

Witnesses:

GEORGE C. BACON,
THOMAS L. WHITEHEAD.




