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To all whom it may concern:

Be it known that I, Freperick K. Fisa,
Jr., a citizen of the United States, residing
at 2 Stone street, New York city, in the

-county of New York and State of New York,

have invented certain new and useful Im-
provements in Processes of Drying Lumber,
of which the following is a specification.

This invention relates to improvements in
a process for treating, seasoning, curing,
sterilizing and drying wood..

Wood consists mainly of cellulose with its
incrusting layer of lignin, and sap contain-
ing water, resin$, tannins, coloring matter
with other organic substances, together with
a minor proportion of mineral matter. Lig-
nin, while not fully understood chemically,

is closely allied to the cellulose of the wood,

and since it forms a part of the permanent

‘structure of the wood, it may, for purpose of

the present invention, be regarded as identi-
cal with the cellulose.

Of the other organic substances, the prin-
cipal are starches, sugars, gummy substances,
albuminous compounds and “sap” together

with resin or resinous compounds mainly to’

be found in resin cells or ducts. The
starches, sugars,
stances with the “sap” are elements princi-
pally necessary to the life of the growing
tree but their presence in félled wood, timber
or lumber, if in any quantity, is largely det-
rimental as affording principal elements
leading to the decay or destruction of the
wood. Therefore, any proper treatment to
preserve the wood should be directed to the
removal of injurious starches, soluble gums,
albuminous substances and sap with the
proper preservation and distribution of the
resing and resinous substances throughout
the structural elements, care being taken to
arrest the treatment and if a liquid is em-

- ployed to remove the same from around the
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wood before disintegration of the wood be-
gins so that all elasticity, strength and that
which is termed “life” are retained.

In carrying out my improved process, cer-
tain steps are provided to utilize the natural
resins, acetic acid and tannic acid eéxisting

in the wood, as preservative agents; that is .

to say, these constituents or substances are
dislodged from their cellular confinement,
and separated from their original vehicle,

g?rums and albuminous sub--
[
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the water soluble ‘constituents being dis-
solved, and the major portion removed from
the wood, the remainder being distributed
through the fibrous structure’of the wood.
To obtain the best results, the wood is first
subjected to a vacuum to remove the air
from within the wood which renders it more
receptive for penetration throughout of a
heated dissolving vehicle to attack the solu-
ble constituents and render the wood hot
and condition the contained resins to the
succeeding steps in the process. - The vehicle,
preferably boiling water under pressure, is
forced into the entire fibrous structure of

“the wood, and dissolves and dislodges the

soluble gummy sap matters and softens the
resins. This step causes the soluble gummy
sap matters and the sap water to become

intermingled with the vehicle in the con-

tainer. . To obtain the desired results, the-

period of treatment, the temperature and the
pressure, must be such as not to injure the
wood. This step in the process also satu-
rates and swells the wood, causing it to fur-
ther expand upon removal of pressure, and
softens the resins and puts them in condi-
tion to permeate the wood structure in a'sub-
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sequent -step or steps in the process. This .

step in the }irocess also puts the wood in
good physical condition to give up its aque-
ous content in the subsequent steps of the
process. '

~ In the next step, as the water and pressure
are removed from around the wood, the dif-
ferences between the internal pressure with-
in the wood and the external pressure.sur-

-rounding it causes the wood and the liguid

within the wood to further expand and con-
siderable of the liquid with its dissolved
constituents are removed from the woed in
the form of vapor and otherwise. Then a
partial vacuum is created, the vacuum being
maintained for a sufficient time to remove a
portion of the aqueous content of the wood
to be evaporated without taking with it the
values of the sap, such for instance as the
resin or the resin-producing constituents.
But' this vacuum should not be continued
long enough to greatly cool down the wood,
allow its resins to harden, or close the mois-

. ture outlets of the wood at the surface. To

assist the withdrawal of the moisture from
the wood the vacuum is replaced with live
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steam, and a pressure created in and around
the wood thereby raising the temperature of
the wood, the last named vacuum materially
assisting the live steam to penetrate the
wood structure.

Next, the wood is again subjected to a
vacuum for a suitable period, which con-
tinues the drying of the wood.

Finally, the wood is subjected to what I
term an equalizing step, which consists in
maintaining around the wood an atmosphere
of proper humidity, and a temperature suf-
ficient to cause continuous evaporation of
moisture, at the same time keeping the
resins in a softened state until the wood is
seasoned. It isin this step particularly that
permeation of the wood fibers by the sof-
tened resins takes place. The wood thus de-
scribed will be sterilized, tanned and dried,
without removing the insoluble vesins, the
fibrous structuie of the wood being per-
meated with these rvesins. The wood is
furthermore rendered substantially non-
hygroscopic, and correspondingly immune
from spores, or fermentation or the like, and
undergoes the minimum amount of shrink-
age. '

To illustrate one way of carrying out the
process, reference is made to the accompany-
ing drawings wherein :—

Figure 1 is a vertical longitudinal section
of a container, in which the wood is par-
tially treated. . :

Fig. 2 is a cross section taken through the
container.

Fig. 8 is a diagrammatic illustration of
an apparatus for carrying. out the steps of
the process in the container.

Fig: 4 is a vertical sectional view of an
equalizing chamber.

Fig. 5 is a cross section of the same on the -

line 5—5 of Fig. 4.

In the drawings, the same reference char-
acters designate like parts in all the figures.

1 indicates a container suitable for con-
taining water under pressure-at a tempera-
ture above the boiling point. In the con-
tainer is a presser plate 2, adjusted by
screws 3, by means of which the wood, re-
tained under mechanical pressure is pre-
vented from floating and warping while be-
ing subjected to treatment. The container

is also provided with heating coils 4, by

means of which the temperature of the at-
mosphere within the container and the tem-
perature and pressure of the water in the
container may be regulated. Perforated
pipes 5, are arranged in the container for
supglying free steam to the latter, when de-
sired.

Suitable equipment is associated with the
container for conveniently developing the
warious conditions incident to the different

steps in the process; 10 indicating a pipe’

leading from an elevated water tank (not
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shown) and connected to the top of the con-
tainer by a branch pipe 9, and to the bottom
of the container by means of a branch pipe
6, provided with a valve 62; and in the pipe
10* is a double acting pump 11. Extending
from the junction of the pipes 9 and 10,is a
branch pipe 8, provided with a valve 8&,
leading to a condenser 8, and from the con-
denser extends a short pipe connected to a
vacuum pump 7. In the bottom of the con-
tainer are rails to receive a truck, upon
which the wood to be treated is loaded.

Referring to Figs. 4 and 5, 13 indicates an
equalizing chamber constructed to have a
high co-efficient of heat insulation, and is
preferably provided with a presser dévice
2%, 3% similar to that employed in the con-
tainer. -The equalizing chamber is further
provided with heating pipes 14, and a lower
air inlet controlled by a suitable damper 16,
and a stack or outlet, controlled by a damper
17. In the bottom of the equalizing cham-
ber are tracks for convenient introduction of
the truck with the charge of wood, previ-
ously treated in the container.

In practising the process, a charge of
wood 1s loaded on a truck, and is introduced
into the container, the pressure devices ave
screwed. down, and the container is hermeti-

~cally closed. = The appropriate valves are

opened, and the vacuum pump 7, is operated,
and a partial vacuum created in the con-
tainer 1. This partial vacuum is maintained
for a suitable time to expel air from the

wood, and render the fibrous structure more

receptive to the penetration of the boiling
water. This step also preliminarily pre-
pares the wood for the future treatnients.
The valves are closed, and boiling water
from the elevated tank is introduced into the
container through the pipes 9 and 10, the

‘water being fed to the container by gravity,

or by pump 11. The vacuum in the con-
tainer is broken by the introduction of the
boiling water.

Sufficient water is introduced into the con-
tainer to submerge the wood, and about
twenty pounds pressure is produced and

.maintained by introducing steam through

the heating coils 4, which continues the boil-
ing of the water and produces the necessary
pressure and temperature to superheat the

" water.

This superheated water step is maintained
for a sufficient time to dissolve the water
soluble constituents of the weod, the super-
heated water being forced through the en-
tire fibrous structure of the wood. For one
inch yellow pine green from the saw about
one hour is required.

By treating the wood in superheated water
the wood is rendered hot and soft the in-
ternal stresses are relieved; the resins are
softened and the water soluble substapces
are dissolved and with the sap water are

70

~1
Ot

90

100

110

115

130



10

15

20

30

40

50

55

60

65

1,328,505

mixed or intermingled with the water sur-
rounding the wood. In addition to these
results, the superheated water being con-
fined causes a deposition of the colloidal
substances on the fibers of the wood, and
tans the surface of the latter giving the
wood a distinctive appearance.

The water introduced into the container,
and in which the wood is submerged, re-
mains as a relatively fixed body during the
treatment, the valves being closed to prevent
circulation, and the pressure devices pre-
venting the wood floating or warping dur-
ing this step in the process. '

After the wood is subjected to the boil-
ing step, the valve 6* is -opened, and the
pressure in the container will force the
water back into the elevated tank, or the
pump 11, may. be operated to effect this

result.. The valve 6* is closed, and the-

valve 8° is opened and the vacuum pump 7
is started and a partial vacuum of about
20 inches is created in the container, the
change from liquid pressure to vacuum
being effected as quickly as possible, say in
about fifteen minutes. The wood now has
a high internal temperature and some pres-
sure which will readily convert water into
steam, making the whole body of the wood
favorable to giving up moisture.

The vacuum may be maintained for a
sufficient time to cause the aqueous content
of the wood to largely evaporate without
taking with it the resins or resin-producing
constituents. But this evaporation should
not be continued long enough to greatly cool
down the wood, or close its pores at the
surface. Now to continue the evaporation
of moisture from the interior of the wood
and prevent external drying, or danger of
checking, the vacuum is gradually replaced
by an artificial atmosphere of high tempera-
ture, say about 290 degrees ¥. This condi-
tion is created by introducing steam to the

container, through the perforated pipes 5,

the increase in temperature being assisted
by circulating steam through the heating
coils. Some pressure s maintained during
this time—say about thirty pounds, and the
step is continued. for—say one-half hour,
and has the effect of raising the temperature
of the wood throughout well above the boil-
ing point and keeping the retained resins in
good permeating condition. ,

Next the steam is cut off from the perfo-
rated pipes 5 and the wood, at high internal
temperature and with softened fibrous struc-

ture, favorable to giving up -moisture, is

again subjected to a partial vacuum of
about fifteen inches, but this time with heat
obtained from the closed heating coils 4.

This step is preferably continued for about.

two “hours, but the vacuum may be in-
creased—say to about twenty-five' inches—

_toward the end of the step—say for the last -

g

half hour thereof. This step in the process
has the effect of aiding the uniform’ distri-
bution of the resins throughout the wood
structure, and when completed, the wood is
in condition to be removed from the con-
tainer. _—

The load of wood is now transferred as
rapidly as possible, to the equalizing cham-
ber 13, the load being preferably covered
to minimize loss of heat during the trans-
‘fer. While the wood is being treated in the
equalizing chamber, another charge can be
introduced to the container. '

It is important in carrying out the final
step of the process that the temperature and
humidity be such as to prevent premature
hardening of the resins of the wood, and
insure continuous evaporation of moisture,
without checking or otherwise deteriorating
the value of the wood. It is to be borne in
mind that the internal temperature of the
wood when introduced into the equalizing
chamber is high, and that it contains mois-
ture, and the resins are in a softened state,
It is here, and while the resins are in this
condition that permeation of the cellulose
by resins and such of the gummy substances
remaining in the wood takes place.

Steam 1s admitted to the heating pipes 14,
to maintain a temperature favorable to con-
tinuous evaporition of moisture from the
wood, and the dampers 16 and 17 are opened
periodically to create a current or currents
of air to the chamber for periodically carry-

‘ing off the moisture as it accumulates. This

step evaporates moisture from the wood and
equalizes its moisture content and insures
the permeation of the individual fibers of
the wood with its resins.

In the treatment and drying of wood, I
have had in mind the fact that it is essential
that the resins must be retained and yet

the major portion of the water soluble con-
stituents and the water sap closely associated

therewith, must be removed without break-
ing down or disintegrating the cellular
structure. It is with a fine appreciation of
this condition, I' have provided the fore-
going steps in the process, each step per-
forming its function in sequence to effect
the common and final result.

When the green wood is introduced into
the container, its pores are, or may be par-
tially closed, and its internal cellular struc-
ture contains more or less air, which for
practical purposes and to expedite the treat-

ment, should as far as possible, as a pre-

liminary step, be removed. Hence, when
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the wood is placed in the sealed container

and the first vacuum is created, a lar, r-

125

tion of the air throughout the body of the -

wood is expelled, and while the wood is in
this condition boiling water is introduced to
at least submerge the wood. Then pressure
is created in the container by operating the
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pump and the temperature of the water is
raised by introducing steam through the
coils 4, the added temperature and conse-
(uent pressure causing the water to be super-
heated, and in this condition it is forced
into the wood. The change from vacuum to
pressure takes place to Insure as perfect
penetration of the wood as possible, the con-
dition of change from vacuum to pressure
heing controlled by the proper manipulation
of the valves. The wood is, by this means,
and without loss of time, put into good con-
dition for the effective penetration of the
water, to readily attack the water soluble
constituents throughout the whole wood
structure.  The vacuum having been broken
or destroyed, and the superheated water
having been substituted. the wood is treated
until it is rendered hot and soft and will be-
come enlarged upon release of the pressure
surrounding it.  The. water spluble con-
stituents ave dislodged from their cellular
confinement., and dissolved in the water in
the wood, and becaunse of the boiling action
under pressure these dissolved ingredients
are conveved or removed from the interior
of the wood and become mixed or inter-
mingled with the confined body of water in
the container. The water and heat, together
with the pressure which forces the water
into the wood, acts to dissolve the gummy
sap matters, but in so doing care must be
taken to regulate the temperature and pres-
sure and duration of treatment to prevent
disintegration or destruction of the wood:

Stress is put on the fact that treating the
wood for a short time under low heat and
corresponding pressure to soften the resins
and expel water soluble constituents. is to
be distinguished from what is known in the
art as cooking the “life” from the wood.

The superheated water, charged with the
water soluble gums and sap water, is re-
moved from the container by manipulation
of the proper valves, and returned to the
elevated tank for re-use. The wood now is
hot and soft, the internal stresses having
been relieved, iits pores are opened up, and
its contained resing are in a softened state.
Therefore, the succeeding steps in the proc-
ess have to do largely with the evaporation
of the moisture in the wood structure, the
maintaining of the resins in good condition
to permeate the fibers, and the thorough
permeation of the fibers with the resins,
without liability to produce checking of the
wond. ~

The water having been removed, a second
weuum is now created. to evaporate the
moisture content of the wood and pefimit
penetration of steam introduced in a further
step.  The second mentioned vacuum. 1s
gradually replaced by artificial atmosphere
o* high pressure and high temperature to
raise the internal heat in the wood well

11,328,605

above the boiling point. This step insures
the retained resins in the wood remaining
in a softened condition, to later enable thewx
to permeate the individual fibers of the wood
in a subsequent step or steps in the process.

After this step of the treatment, the wood
is subjected to the action of the third vac-
uum with dry heat which acts to cause the
softened resins to be uniformly distributed
throughout the wood structure.

It is essential however that the wood be
further treated to complete its drying~with-
out. hardening its resins and checking or
otherwise degrading it. Therefore, I pro-
vide the next or equalizing step in the proc-
ess. After the last mentioned, or third vacu-
um is broken, the load of wood is removed
to the equalizing chamber where it is per-
mitted to remain until sufficient moisture
evaporates. The wood at this time contains

high internal heat, and the chamber is pro-

vided with means to maintain a temperature
effective to sustain a moderated and con-
tinuous evaporation of the moisture in the
wood and to maintain the resins in a melted
condition in the wood until the wood is
finally dried and cooled.

TUpon the first introduction of the wood in
the chamber the dampers 16 and 17 arve
closed and the evaporated moisture rapidly
creates a humid condition within the cham-
ber.  As the humidity increases, a deposition
of moisture occurs on the surface of the
wood, and as the point of saturation is ap-
proached evaporation of the moisture ceases.
At such time the dampers.are operated to
relieve the condition within the chamber,
and this may be secured either by opening
the upper damper alone, or by periodically
opening both dampers. If the upper dam-
per alone is opened it causes a lowering of
the slightly. raised pressure within the
chamber, the excess moisture around. the
wood- being removed from. the equalizing
chamber. As the pressure within the cham-
ber is so lowered the high heat and conse-
quent pressure within the interior of the

wood produces vaporization of the interiorly

contained moisture and such pressurve within
the wood causes a movement of the moisture
surfacewise, whereby a too rapid surface
drying is avoided and in.addition an in-
creased rapidity of drying of the wood as
a whole is secured.

If the lower damper is opened simultane-
ously or periodically with the upper dam-
per open, a current.of air is caused to cir-
culate throughout the chamber to accelerate
the evaporation of the moisture.

As the moisture content evaporates from
the wood fibers, the resins being in a sof-
tened condition spread, and replace this
evaporated moisture the resins permeating
the wood structure and flowing about and
into the wood fibers in such manner that
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upon cooling the setting resins aid to main-

tain the wood fibers in their expanded con-"

dition so that when finally dried the wood

. shows the minimum degree of shrinkage.

As previously stated, the process contem-
plates re-use of the water. This is not only
economical, but it has been found that the
water soluble elements expelled from the

“wood in previous treatments forms a diluted
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solution, and when treating the next load of
green wood, the contained substances act to
tan the wood, the effect and result depend-
ing largely on the character of wood and the
number of times the water is used.

- What I claim is:— . "
1. The process of treating wood compris-
ing subjecting the wood to superheated wa-
ter until its water soluble constituents are
dissolved and with its sap water largely re-
moved and the wood thoroughly sterilized
throughout, and arresting the treatment be-
fore any deterioration of the wood occurs,
to produce a wood resistant to decay and
with its strength and elastic  properties un-
impaired. ‘

_ 2. The herein described process of treat-
ing wood comprising the subjection of the
wood to heated water under pressure to dis-
solve its water soluble matter while held
submerged and to prevent warping, remov-
ing the water and releasing the wood, and
subsequently drying the wood.

3. The herein described process which
comprises dissolving in wood substantially
all water soluble constituents and removing
the major portion of the same, then drying
the wood at a temperature sufficient to cause
evaporation of the moisture in the wood,
prevent hardening of its resins and cause
permeation of the fibers with the residue
and the resins. '

4. The process of treating’ wood compris-
ing. applying boiling water to wood, sub-

- merging the wood therewith, and thereafter
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superheating the water to raise its tempera-

ture and pressure to cause same to permeate

the wood throughout, and arresting the
treatment before deterioration of the wood
oceurs. - :

5. The process of treating wood compris-
ing submerging wood in a confined body of
superheated water to dissolve and extract
the soluble gums and sap, and subsequently
subjecting the wood to a temperature to in-
duce evaporation of the moisture of the
wood and prevent hardening of the resins,
causing the resins to permeate the fibers of
the wood. ’

_6. A process of treating wood comprising

treating the wood to dissolve and remove its
sap matters, subjecting the wood to alter-

". nate vacuum and pressure treatments and

. 85

maintaining a temperature in the wood suf-
ficient to cause the moisture in the wood to
evaporate and prevent hardening of the

: quentl%

resing thereby causing the same to perme-
ate the fibers of the wood. :

7. The process of treating wood which
comprises surrounding the wood with a
fixed body of heated water which has been
previously similarly employed, then apply-
ing pressure to the heated water to cause

70

permeation of the wood throughout and to

dissolve substantially all constituents which
may be dissolved in water and removing the

‘major portion of these constituents with the

water, and drying the wood.

8. The process of treating. wood com-
prising submerging the wood 1n a fixed body
of water under pressure and with heat to
extract water-soluble constituents and sap
water from the wood and melt the resins
therein, removing the water, and subse-
quently subjecting the wood to a temper-
ature sufficient to induce evaporation of the
moisture in the wood and prevent hardening
of the resins and cause the resins to perme-
ate the individual fibers of the wood.

9. The process of treating wood com-
prising submerging the wood in water con-
taining the water soluble constituents of
wood under pressure to saturate the same,
dissolve and extract the major portion of
the water soluble constituents and subse-
drying the wood.

10. The process of treating wood by sub-
jecting it to a deposition of tanning col-
lodia] substances on the surface portions of
the wood thereby tanning the same while re-
moving the major portion of the water solu-

-ble constituents. .

11. The herein described. process which
comprises treating the wood to remove the

major portion of the water soluble constitu-

ents and sap water therefrom, and expand
the fibers thereof, then drying the wood to

.remove the major portion of the moisture in
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the wood, the tanning colloids removed from -

the wood and retained in the water being
deposited on the fibers of the wood to there-
by tan the same, v :

12. The process of treating and drying
wood, comprising subjecting the wood to
steam and heat, to maintain the steam and
raise the temperature throughout the wood,
then to a vacuum to cause a movement of
the interior moisture surface-wise to evapor-
ate moisture therefrom, and finishing the
drying at atmospheric pressure.

13. The process of treating wood com-
prising applying boiling water to wood,
which has been previously employed in a
similar treatment of wood, then submerging
the wood therewith and thereafter super-
heating the water to raise its temperature
and pressure to cause same to permeate the
wood throughout. = . '

14. The process of treating wood which
comprises surrounding the wood with heated
water which has been previously similarly
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used, then applying pressure to the heated
water to cause permeation of the wood
throughout and dissolve the major portion
of the water solubse constituents, removing
the water from around the wood, and drying
the wood. '

15. The process of treating softened wood
with water soluble constituents and sap
water removed and containing its resins in a

‘melted condition, comprising subjecting the

wood to a temperature to induce evaporation
of the moisture in the wood, prevent hard-
ening of the resins and to cause the latter to
permeate the fibers of the wood.

16. The process of drying wood having
soluble gums and sap water removed and its
resins in a softened condition, consisting in
subjecting the wood to heat sufficient to in-
duce evaporation of the moisture in the wood
and prevent hardening of the resins, causing
the resins to permeate the fibers of the wood,

and periodically subjecting the wood to a

current of air to carry-off the moisture as it
accumulates around the wood; at the time
the wood is subjected to the heat.

17. The process of drying wood having &
portion of its gummy sap matter and sap -
.water removed and its resin softened, con-

sisting in subjecting the wood to alternate
vacuum and pressure and maintaining suffi-
cient heat to prevent hardening of the resins,
and then removing the moisture surround-

ing the wood by periodically subjecting the

wood to a current of air to produce a sub-
stantially sterilized wood, having its pre-
servative elements retained and distributed
throughout the structure.

18.. The process of treating wood compris-
ing treating the wood with water to dissolve,
dilute and remove the major portion of its
water soluble constituents, and cause the
thorough permeation of the wood with the
unremoved remaining preservative elements
and drying the wood.

19. The process of treating wood compris-
ing subjecting the wood to treatment to re-
move the major portion of the soluble gums
and sap matter and thereafter treating the
wood to evaporate moisture and cause the re-
tained resins to spread throughout the wood
to substantially replace the soluble gums and
sap matter.

20. The process of treating wood. com-

prising placing the wood in a container.
creating a vacuum therein, submerging the
wood 1n boiling water, withdrawing the
water, then creating a vacuum in said con-
tainer while supplying heat therein to evap-
orate moisture and create expansion in the
wood. :

21. The process of treating wood, compris-
ing treating the wood in superheated water.
to soften its structure and dissolve water

_soluble constitutents, subsequently with-
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drawing the water from around the wood,
and creating a vacuum while applying heat
to evaporate moisture and create an expan-
sion in the wood.

22. The process of treating wood compris-
ing subjecting the wood to a vacuum to ex-
pel a portion of the air therefrom, then
subjecting the wood to superheated water to

-soften its fibers and dissolve the water solu-

ble constituents and finally drying the wood
while maintaining heat sufficient to induce
evaporation and prevent hardening of the
resins.

28. The process of treating wood compris-
ing subjecting the wood to a vacuum to ex-
pel a portion of the air therefrom, then
treating the wood in superheated water to
permeate the sanie to dissolve and remove its
water soluble constituents, and arrvesting the
treatment before deterioration of the wood
oceurs.

24. The process of treating wood compris-
ing subjecting the wood to superheated
water until its structure is softened and
water soluble constituents are dissolved, re-
moving the water from around the wood,
then subjecting the wood to a vacuum to
evaporate moisture and cause expansion in
the wood, drying the wood while maintain-
ing heat sufficient to induce evaporation and
prevent hardening of the resins to permit
them to replace the removed substances.

25. The process of treating wood which
comprises subjecting wood to the action of
superheated water for a period of time to
melt the resins of the wood and dissolve its
water soluble constituents, then removing
the water and subjecting the wood to heat
suficient to cause evaporation of the water
in the wood and prevent hardening of the
resins of the wood and insure a permeation
of the fibrous structure .of the wood by its
resins. ' :

26. The process of treating wood compris-
ing subjecting the wood to superheated water
until its structure is thoroughly softened
and its water soluble constituents are dis-
solved, removing the water, then subjecting
the wood to a vacuum until a portion of its
moisture is withdrawn and expansion is
created in the wood. then subjecting the
wood to steam to raise the temperature of
the wood and evaporate a portion of its
moisture.

27. The process of treating wood compris-
ing the subjection of the wood to super-
heated water until its soluble constituents
and sap matter are dissolved and largely
removed and the wood thoroughly sterilized
throughout, arresting the treatinent before
any substantial deterioration of the wood
oceurs, removing the water and subjecting
the wood to steam under pressure to raise
the temperature and evaporate a portion of
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the moisture, and finally subjecting the wood -

to heat sufficient to induce evaporation and
preventing hardening of the resins. ;
28. The process of treating wood compris-

ing the subjection of the wood to super-
heated water until its soluble constituents -
and sap matters are dissolved and largely:
removed and the wood thoroughly sterilized

throughout, -arresting the treatment before
any substantial deterioration of the wood
occurs, removing the water, and subjecting

‘the wood to steam: to raise the temperature

and evaporate a portion of its moisture.

29. The process of treating wood compris-’

ing subjecting the wood to superheated wa-

ter until its structure is thoroughly softened

and its water soluble constituents are dis-
solved, removing the water, then subjecting
the wood to a vacuum while applying heat
until a portion of its moisture 1s withdrawn
and expansion‘is created in the wood, then
subjecting the wood to steam under pres-

_sure, to raise the temperature of the wood

and evaporate a portion of its moisture,
then creating a vacuum while applying heat
to further evaporate moisture, then drying
the wood while maintaining heat sufficient

to induce evaporation and prevent harden-

ing of the resin, . : : -
30. The process of treating wood compris-

* ter until its structure is: thoroughly softened
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and its water soluble constituents are dis-
solved, removing the water, then subjecting
the wood to a vacuum until a portion of its
moisture is withdrawn, then subjecting the
wood to-steam to raise the temperature of
the wood and evaporate a portion of its
moisture, then creating a vacuum while ap-
plying heat to further evaporate moisture.
.~ 31, The process of treating wood, com-
prising subjecting the wood to a vacuum,
then submerging the wood in boiling water
and raising the pressure thereof and treat-
ing the wood in superheated water, remov-
ing the water and substituting therefor a
vacuum ; then subjecting the wood to steam
while creating a high temperature around
the wood, finally dryving the wood at about
atmospheric pressure and in the presence of
heat while periodically removing the ac-
cumulating moisture from the atmosphere
snrrounding the wood.

32. The process of treating wood compris-
ing subjecting wood to a vacuum, to expel

" a portion of the air therefrom, treating tho

60

wood to superheated water to soften its

structure and dissolve the water soluble con- -

stituents, removing the water, then subject-
ing the wood to a vacunm to evaporate the
moisture from the wood, and finally treating
the wood with steam to induce - evaporation

+ and prevent hardening of the resins.

83. The process of treating wood compris-

resin. " L

L d

ing subjecting the wood to superheated wa-

“ter until its structure is thoroughly softened

and its water soluble constituents are dis-
solved, removing the water, subjecting the
wood to steam under pressure to raise the
temperature of the wood and evaporate a
portion of its moisture, then creating a
‘acuum to evaporate moisture and cause ex-
pansion in the wood, then drying the wood
while maintaining. heat:sufficient to induce
evaporation and prevent hardening of the

34, The'

ter and thereafter superheating the water,
then removing the water and substituting
therefor a vacuum; then replacing this
acuum by ‘steam; then replacing the steam
with a vacuum; and finally finishing the
drying at about atmospheric pressure and in

the presence of heat, while periodically re- -

moving the accumulating moisture from the
atmosphere surrounding the wood.

35, The process of treating wood, c¢om-
prising subjecting the wood to boiling water

to soften its structure, open up its pores and

dissolve its sap; then subjecting the wood
to successive vacuum treatments with an in-
tervening raising of the pressure arvound

the wood; the temperature of the wood dur-

ing these steps being maintained sufficient
to induce evaporation and prevent harden-
ing of the resins, the wood being finally
dried at about atmospheric pressure. :

86. The process of treating wood, com-
prising boiling the wood to soften its strac-
ture, open up its pores and dissolve its sap;
then subjecting the wood to a plurality of
acuum treatments alternated with steam,
the temperature of the wood during these
steps being maintained sufficient to induce
evaporation and prevent hardening of the
resins; the wood being finally dried by heat
at about atmospheric pressure, the tempera-
ture being maintained sufficient to prevent
hardening of the resins and permeate the
fibers of the wood with its resins.

37. The process of treating wood, com-
prising subjecting the wood to a vacuum,
then replacing the vacuum by boiling water
and raising the pressure above atmospberic,
removing the water, and treating the wood
with steam under pressure; then creating a
vacuum; and finishing the drying at about
atmosplieric pressure with heat while peri-
odically removing the accumulating mois-
ture surrounding the wood.

38. The process of treating wood, compris-
ing subjecting the wood to a vacuum and im-
mediately thereafter boiling it in water un-
til its structure becomes soft, its potes are
opened and its gummy sap matters are dis-
solved ; then withdrawing the water and sub-

process of - treating wood, com-.
‘prising subjecting the wood to a vacuum;
“thenreplacing the vacuum with boiling wa-
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jecting the wood to steam and heat and rais-

ing the pressure surrounding it; then sub-
jecting it to a vacuum, finally drying the
wood at about atmospheric pressure.

39. The process of treating wood, compris-
ing placing the wood in a container, sur-
rounding the wood with boiling water until

-its pores are opened up, its structure thor-

oughly softened and its water soluble con-
stituents are dissolved; withdrawing the
water and creating a vacuum in- said con-
tainer while applying heat to evaporate
moisture and cause expansion in the wood.

40. The process of treating wood compris-
ing subjecting the wood to boiling water un-
til' its structure is thoroughly sotftened and
its water soluble constituents are dissolved,

" removing the water, treating the wood to

20 .

. 25

30

40

45

steam under pressure to increase the in-
ternal heat of the wood and evaporate a por-

tion of the moisture, then subjecting the

wood to a vacuum while applying heat to
evaporate moisture and cause expansion in
the wood. :

41. The process of treating wood, com-

“prising boiling the wood to soften its struc-

ture, open up 1ts pores, and dissolve its sap,
then subjecting the wood to a plurality of
vacuum treatments alternated with steam,
the temperature of the wood during these
steps being maintained up to a degree suffi-
cient to induce evaporation and prevent
hardening of the resins and drying while
periodically removing accumulating mois-
ture surrounding the wood.

42. The process of treating wood compris-
ing submerging the wood in heated water
to dissolve and remove soluble gums and
sap, removing the water, and subjecting
wood to steam under pressure and simultane-
ously introducing dry heat to maintain the
temperature of the steam to evaporate the

moisture in the wood.

.43. The process of treating wood, compris-
ing subjecting the wood to heated water un-

. der pressure until the pores of the wood are

50

opened up, its structure thoroughly sof-
tened and its gummy sap matter dissolved,
and largely removed, removing the water;
subsequently subjecting the wood to a vacu-
um while applying heat to evaporate
moisture. , ‘

44, The process of treating wood, compris-
ing boiling the wood to soften its structure,’
open up its pores and dissolve its sap, then

" subjecting the wood to heat and steam un--
der pressure; the wood being finally dried.

“-at a temperature sufficient to cause evapora-

tion of the moisture from the wood and

prevent hardening of the resins and cause,

permeation of the wood fibers with its resins.

" 45. The process of treating wood compris-

~ ing subjecting the wood to boiling water un-

65

til its structure is thoroughly softened and

“water soluble COnstit}lents are dissolved and

1,328,506

removed, removing the water, treating the
wood with steam under pressure to increase
the internal heat. of the wood, and evaporate
a portion of the moisture and then drying
the wood.

46. The process of treating wood, compris-
ing boiling the wood to soften its structure,
open up its pores and dissolve its sap; then
subjecting the wood to a plurality of vacu-
um treatments alternated with a raising of
the pressure around the wood; the tempera-
ture of the wood during these steps being
maintained up to a degree sufficient to induce
evaporation and prevent hardening of the
resins and cause a permeation of the fibers
of the wood by its resins.

47. The process of treating wood, compris-
ing boiling the wood to soften its structure,
open up its pores and dissolve its sap; then

_subjecting the wood to a plurality of vecuum
treatments alternated with live steani, the

last of said vacuum treatments being varied
in its intensity ; the temperature of the wood
during these steps being maintained up to
a degree sufficient to induce evaporation and
prevent hardening of the resins; the wood
being finally dried at about atmospheric
pressure.

48. The process of treating wood compris-
ing subjecting wood to a vacuum to expel a
portion of the air therefrom, treating the
wood with steam, then a vacuum to evapo-
rate moisture, and then subjecting the wood
to heat at about atmospheric pressure while
periodically removing the accumulating
moisture surrounding the wood.

49. The process of treating wood compris-

ing the wood to steam, to increase its in-
ternal temperature and evaporate moisture,
then to a vacuum to evaporate moisture
from the wood and expand the wood and
then subjecting the wood to heat while pe-
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riodically removing the accumulating mois- -

ture and subjecting the wood to a current
of air. "

. 50. The process of treating wood com-
prising submerging the wood in superheated
water to dissolve and remove soluli)le gums
and sap, removing the water, subsequently
drying the wood in a moderately heated at-
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mosphere with moisture sufficient to prevent -

too superficial drying.

51. The process of treating wood com-
prising subjecting the wood to a vacuum to
expel a portion of the air therefrom, treat-
ing the wood with steam and heat to in-
crease its internal temperature and evapo-
rate moisture therefrom, finally drying the
wood at about atmospheric pressure to in-
duce evaporation. L
" .52. The process of treating: wood, com-
prising subjecting the wood to a vacuum,
and thereafter boiling it until its structure
becomes soft, its pores are opened and its
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gummy sap matters are dissolved ; then sub-

jecting the wood to a plurality of vacuum

treatments alternated with a treatment of-

Steal(lil under pressure, and finally drying the
wood. - -

538. The process of treating wood com-
prising subjecting the wood to a vacuum to
expel a portion of the air therefrom, treat-
ing the wood with steam and heat to in-
crease its internal temperature, then to a
vacuum to evaporate moisture from the
wood, then subjecting the wood -to heat at

about atmospheric pressure. sufficient to.
evaporate moisture therefrom while peri-.

odically removing moisture .from the wood.

'54. The process of treating wood, com-
prising subjecting the wood to vacuum and
thereafter boiling it until its structure be-
comes soft,-its pores are opened and its
gummy sap matters are dissolved ; then sub-
jecting the wood to a vacuum; then, while
maintaining the internal heat of the wood,
raising” the pressure surrounding it; then
subjecting it -to vacuum and finally drying
the wood at about atmospheric . pressure
while periodically removing the accumulat-
ing moisture surrounding the wood. .

55. The process of treating wood "com- .

prising subjeéting the wood to the action of
a vaenum to remove the air therefrom, then
submerging the wood in water under pres-
sure to_dissolve and extract the soluble gums

and sap water, arresting the treatment, and

subsequently drying the wood.

56. The process .of treating wood, com-
prising subjecting the wood to a vacuum
and thereafter to heated water until its
structure becomes soft, its pores are opened
and its gummy sap matters are dissolved;
then subjecting the wood to vacuum; then,
while maintaining the internal heat of the
wood, raising the pressure -surrounding it;
subsequently subjecting it to ‘vacuum and
finally drying the wood at about atmos-
pheric pressure. !

57. The process of treating wood, com-

prising submerging the wood in water under -

- pressure and heating the water to dissolve
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and extract the soluble gums and sap and
melt the resins, remwving the water and
subsequently subjecting the wood to a tem-
perature sufficient to induce evaporation of
the moisture in the wood and prevent hard-
ening of the resins, thereby causing the
resins to permeate the fibers of the wood.
58. The process of treating wood which

comprises placing wood in a container sub-.

merging said wood in water previously used

in a similar treatment of wood to dissolve

and remove water soluble constituents, and
by pressure forcing the water into said
wood to uniformly permeate the fibers and

dilute the sap, withdrawing the water from’

the wood, and subjecting the wood to treat-
ment to evaporate the moisture in the wood.

e

' 59. The process of treating wood, com-
prising subjecting the wood to heated water
under pressure  until its structure is
thoroughly softened and its sap matters are
dissolved; then subjecting it to a vacuum
until a portion of its moisture is withdrawn;
then subjecting it to steamn under pressure;
then subjecting it to a vacuum of increasing
intensity while applying heat.

60. The process of treating wood, com-
prising subjecting the wood to heated water
under pressure until its pores are opened
and its gummy sap matters dissolved, sub-
sequently subjecting the wood to a vacuum
to evaporate moisture and cause expansion
in the wood and subsequently surrounding
the wood with a body of drying heat suf-
ficient to prevent the hardening of the resins
of the wood. :

61. The process of treating wood, com-
prising. submerging the wood in water at
a temperature and at a pressure suflicient to
open its pores and dissolve its gummy sap
matters, then creating a vacuum around the

"wood to evaporate moisture and create ex-
pansion in the wood, and finally subjecting.

the wood to heat to evaporate the moisture
therefrom, the temperature being main-
tained to prevent hardening of the resins
and cause permeation of the fibers of the
wood by its resins.

62. The process of treating wood, com-
prising subjecting the wood to heated water
under pressure -until its structure 1is
thoroughly softened and its water soluble
constituents are dissolved, then withdrawing
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the water and subsequently subjecting the

wood to steam under pressure and applying

“heat; then subjecting the wood to a vacuum,

and finally drying the wood at or about
atmospheric pressure.

63. The process of treating wood, com-
prising subjecting the wood to heated water
under pressure to soften its structure, open

. up its pores and dissolve its water soluble

constituents; subsequently subjecting the
wood to steam under pressure: the temper-
ature of the wood being maintained up to
a degree sufficient to induce evaporation and

.prevent hardening of the resins.

64. The process of treating wood, com-
prising immersing the wood in water under
pressure until the wood is softened, the
pores opened up and the water soluble con-

_stitutents dissolved, then applying heat suf-

ficient to evaporate the moisture from the
wood, and periodically removing the ac-
cumulating moisture from around the wood
and intermittently passing a current of air
over the wood. ' -

65. The process of treating wood, com-
prising subjecting the wood to heated water
to soften its structure, open up its pores and
dissolve its saps; then subjecting the wood
to a plurality of vacuum' treatments alter-
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nated with a raising of the pressure around

the wood ; the temperature of the wood dur-
ing these steps being maintained up to a
degree sufficient to induce ready evaporation
and prevent hardening of the resins.

66. The process of treating wood which
comprises placing wood in a container, sub-
merging said wood in water and by pressure
sufficient to force the water into said wood
to permeate its fibers and to dissolve and
remove the water soluble constituents, with-
drawing the water, and subjecting the wood
to treatment to evaporate the moisture.

67. The process of treating wood com-
prising submerging wood in heated water
under pressure, then subjecting the wood
to the action of a vacuum, and subjecting
the wood to heat at a temperature to induce
evaporation of moisture of the wood and
prevent hardening of the resins thereby
causing the resins to permeate the individ-
ual fibers of the wood. ’

68. The process of treating wood, which
comprises placing wood ‘in a container sub-
merging said wood in a fixed body of water
and by pressure forcing the water into said
wood to permeate the wood fibers and dilute
the sap of the wood, withdrawing the water
from the wood, and subjecting the wood to
heat to evaporate the moisture in the wood,

and cause the resins to permeate the fibers.

69. The herein described process of treat-
ing wood comprising the subjection of the
wood to a vacuum to withdraw air from the
wood, then subjecting the wood to heated

water to dissolve its water soluble substances .

and open up its pores and expand the wood,
removing the water, again subjecting the
wood to a vacuum to evaporate moisture,
from the wood, the wood being held in
fixed position to prevent warping while be-
ing subjected to treatment, and subsequently
drying the wood. S

0. The process of treating wood, com-
prising boiling the wood to soften its struc-
ture, open up its pores and dissolve and re-
move water soluble:constituents, and then
subjecting the wood to heat and steam un-
der pressure to evaporate moisture from the
wood, : . ,

71. The process of treating wood com-
prising boiling the wood to soften its struc-
ture, open up its pores and dissolve and re-
move water soluble constituents, then sub-
jecting the wood to a vacuum, thereafter
treating the wood to steam under pressare,
and then treating the wood.to a vacuum to
evaporate moisture. i

72. The process of treating wood, com-.

prising subjecting the wood to boiling water
to soften its structure, open up its pores and
dissolve and remove water soluble constitu-
ents, then subjecting the wood to a vacuum,
and thereafter treating the wood to steam
under pressure to evaporate the moisture.

1,328,505 -

73. The process of treating wood, com-
prising subjecting the wood to boiling water
to soften its structure, open up its pores and
digsolve and remove water soluble constitu-
ents and thereafter subjecting the wood to
a vacuum and to heat to evaporate moisture
from the wood and prevent hardening of the
resins, '

74. The process of treating wood com-
prising subjecting the wood to a vacuum
to expel air therefrom, then subjecting the
wood to boiling water to dissolve the water
soluble constituents, then to a vacuum, there-
after subjecting the wood. to steam under
pressure, and then drying the wood at about
atmospheric pressure ihile periodically ve-
moving accumulating moisture from the at-
mosphere surrounding the wood.
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75. The process of treating wood com- .

prising subjecting the wood to a vacuum to
expel air therefrom, then subjecting the
wood to boiling water to dissolve and re-
move water soluble constituents, then to a
vacuum, then subjecting the wood to steam
under pressure to evaporate the. moisture.
- 76. The process of treating wood com-
prising treating the wood in boiling water,
applying pressure to the boiling water to
force the latter into the wood to dissolve
and remove the major portion of water
soluble constituents, arresting the treatment
before removal of the preservative elements,
and then applying heat to dry the wood.

77. The process of treating wood com-
prising subjecting the wood to boiling water
to open the pores and dissolve and remove
the major portion of the water soluble con-
stituents, and then drying the wood at about
atmospheric pressure while periodically re-
moving accumulating moisture from the at-
mosphere surrounding the wood. '

78. The process of treating wood com-
prising boiling the wood to open its pores
and dissolve and remove the major portion
of the water soluble constituents, and melt
and diffuse the contained resins, thereafter
drying the wood at a temperature to cause

~ evaporation of moisture from the wood,

prevent hardening of ‘the resins and cause

- permeation of the fibers of the wood by its

resins. ‘

90

100

105

110

115

79. The process of treating wood com- -

prising boiling the wood, to open its pore:
and. dissolve the sap, thereafter subjecting
the wood to steam under pressure, then to
the action of a vacuum, and then drying
the wood at a temperature to cause evapora-
tion of moisture from the wood, prevent
hardening of the resins and cause permea-
tion of the fibers of the wood by its resins.

80. The process of treating wood com-
prising boiling the wood to open its pores
and dissolve the sap, then subjecting the
wood to a vacuum, then to steam under

pressure, then to a vacuum, and thereafter
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subjecting the wood to a temperature sufli-
clent to evaporate moisture from the wood
and permeate the fibers with its resins.

81. The process of drying wood compris-
ing subjecting the wood to heat sufficient
to evaporate the moisture, and periodically
removing the accumulating moisture from
around the wood and intermittently pass-
ing a current of air over the wood to caunse
uniform evaporation.

82, The process of treating and drying
wood comprising heating the wood to cause
evaporation of the moisture from the wood
while preventing the removal of the mois-
ture from the drying chamber to create
around the wood a humid condition above
saturation, then relieving the humidity and
periodically passing a current of air around
the wood, the internal temperature of the
wood being maintained at a temperature
suflicient to vaporize the interior moisture
of the wood.

83. The process of treating and drying
wood comprising heating the wood to cause
evaporation of the moisture from the wood
while preventing the removal of the mois-
ture from the drying chamber to create
around the wood, a humid condition above
saturation, then relieving the humidity and
passing a current of air around the wood,

the internal temperature of the wood being

maintained at a temperature suflicient to
vaporize the interior moisture of the wood.

§4. The process of drying wood compris-
Ing subjecting the wood to a temperature in
a substantially fixed air until the humidity

 approaches saturation to a deposition of

40

45

50

55

moisture on the surface of the wood, and
then relieving the humidity to evaporate
such moisture, the interior of the wood be-
ing maintained at a temperature sufficient
t6 vaporize the interior moisture.’

85. The process of treating wood compris-
ing subjecting the wood to' steam under
pressure and to temperature for sufficient
time to melt its resins, dilute its sap and
raise the interior temperature of the wood,
then to a vacuum to remove vapor there-
from, and then to heat and about atmos-
pheric pressure, while periodically subject-
Ing the wood to a current of air.

86. The process of treating and drying
wood comprising subjecting wood to steam
while maintaining heat to raise the tem-
perature throughout the wood and evapo-
rate vapor therefrom, then to a vacuum to
cause moisture and sap to move toward,the

e B

surface of the wood and to remove moisture
therefrom, and then subjecting the wood
to heat at about atmospheric pressure sufii-
cient to cause evaporation while periodically
removing accamulating moisture from the
atmosphere surrounding the wood.

87. The process of drying and treating
wood comprising forcing water into the
wood to dissolve and remove the major por-
tion of the water soluble constituents, the
water being heated to raise the interior tem-
perature of the wood, arresting the treat-
ment before deterioration of the wood oc-
curs, and thereafter subjecting the wood to
heat to dry it without degrading it.

88. The process of treating wood com-
prising subjecting the wood to alternating
vacuum and water treatment under pres-
sure, said water being at a temperature
above the boiling point, and thereafter dry-
ing the wood. :

89. The process of treating wood com-
prising subjecting-the wood to steam under
pressure, and to temperature for sufficient
time to melt its resins, dilute its sap and
aise the Interior temperaturve of the wood,
then to a vacuum to remove vapor there-
from, and then to heat and about atmos-
pheric pressure while subjecting. the wood
to a current of air. . ,

90. The process of treating wood com-
prising subjecting the wood to steam under
pressure, and to temperature for sufficient
time to melt its vesins, dilute its sap and
raise the interior temperature of the wood,
then to a vacuum to remove vapor there-
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from, and then to heat and about atmos-

pheric pressure while subjecting the wood
to a current of air to complete the drying.

91. The process of treating wood com-
prising subjecting the wood to steam under
pressure and to temperature for sufficient
time to melt its resins, dilute its sap and
raise the interior temperature of the wood,
then to a vacuum to-cause the moisture in
the wood to move surface-wise.

92. The process of treating wood com-
prising subjecting the wood to a vacuumn,
thereafter treating the wood to steam under
pressure and to temperature for sufficient
time to melt its resins dilute its sap and re-
move moisture, then to a vacuum to remove
vapor, therefrom, and then to a current of
air. '

In testimony whereof I affix my signature.

- FREDERICK K. FISH, Jr.
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