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My invention relates to vegetable fiber products
that are highly hard, strong water-resistant and
dense, and process of making same.

My new process comprises the drying of a sheet

5 or blank of ligno-cellulose fiber, which before dry-
ing is light and porous, to a state of practically
complete freedom from moisture, followed by
simultaneous application of high heat and high
pressure to the previously dried sheet or blank.

16 The thorough preliminary drying may be ac-
conmplished in various ways, and in one or more
steps or subdivisions. About the simplest mode
of preparing the dried blank is to form the wet
fiber into a sheet from a water bath, pass through

15 squeeze rolls, and dry thoroughly in a hot air
drier.

To obtain a final product of maximum density,
it is desirable to prepare the dried blank so as to
be itself of quite high density, and, when manu-

20 facturing flat products such as boards or sheets,
such dense blanks may be formed as by drying the
moist fiber sheet under heat and pressure in a
multiple hot platen press or equivalent apparatus,
having provision for escape of moisture during

25 drying, such as a wire screen interposed between
the fiber mass and a press platen. A blank of
about 1 specific gravity and about %’’ thick can
be made from a body of vegetable fiber containing
say 60% of moisture before introduction into the

30 press, and brought to approximately complete
dryness in about 15 to 20 minutes under applica-
tion of say a pressure of about 200 pounds per
square inch and a temperature of about 300°
F. With lower pressures, the density of the dfied

35 blank is, of course, also lower. If much higher
pressures than those just stated are used on the
initially moist fiber, surface defects, known as
water spots, may appear. :

Various other ways of making the dried blanks

40 of vegetable fiber may be resorted to, and as

stated, the making thereof may be subdivided into

parts, as for example, the moisture in the fiber
sheet may be reduced to a low percentage, say

5%, in an air drier without pressure, or in a

press provided with distance stops, and the re-

mainder of the moisture removed by hot pressing
with provision for escape of moisture, the pres-
sure being followed up as shrinkage takes place

5o 8nd until dry. ’

. For the application of high heat and high pres-
sure to the previously dried blank, secured in any
‘of the above-described ways, I preferably make
use of substantially the same sort of press as used

56 for making press-dried blanks, but supplied with

46

(Cl. 92—39)

larger rams or otherwise constructed so as to be
adapted to exert a higher pressure.

Due to the practically complete absence of
moisture in the dried blank, and resulting absence
of steam therein when heated, I do not need in 5
practicing my new process to provide wire mesh or
other means to permit escape of moisture during '
the application of the high heat and high pressure,
and the hoi press platens or other appliances for
subjecting the dried blank to high heat and pres- 10
sure can be smooth and polished continuous solid
impervious bodies to directly engage and substan-

- tially seal the sheet on both faces, thus making

each face of the finished sheet substantially the

_counterpart of a ¢ontinuous imperforate pressing 15

surface, and the platens can be maintained con-
tinuously at the desired high temperature, and
the press opened when hot immediatély after the
pressing is completed, with no resulting injury to
the product, A desirable arrangement is to pro- 20
vide the platens with chromium plated surface
sheets on both faces.

" In general, pressure and temperature and time
are somewhat interchangeable in the step of ap-
plying high temperature and high pressure to the 25
bone-dry sheet; for example, when making use of
press dried blanks say about %’ thick and about
1 specific gravity in order to secure 2 final product
of maximum density, if the pressure applied
ranges in the neighborhood of say 1,000 pounds 30
per square inch, a temperature may be used, say
as high as 500° F. and same applied for say three
minutes to produce & final sheet product of a.bout
1.2 specific gravity, whereas, if a higher pressure
of say 2,000 pounds per square inch is made use 35
of, burning may occur with such high tempera-
tures used for too long a time, and a somewhat
lower temperature of approximately 400° F. is
more desirable and application of the tempera-
ture and pressure may be continued for a period 40
of say four minutes, and the resulting board will
be somewhat thinner and ivore dense, as about
1.3 specific gravity. These figures are, of coarse,
illustrative only, and in practice there may be
considerable variation therefrom, as in case of 45
the use of fibers of various kinds, etc.

By using smooth platens or surface plates in
the high pressure and temperature operation,
both sides of the finished board or other product
can be made substantially smooth and polished. 50
This is so even in the case of using blanks made
in a press with wire mesh interposed, the wire
mesh marks on the blank being largely cbliterated
in the repressing against the smooth platen or
surface plate and leaving only a slight texture 55
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effect of pleasing appearance, without objection-
able roughness or irregularity. More than one
sheet or board can be inserted between platens
if desired and in case of two or more sheets, I

- preferably place a metal sheet between the blanks,

The ligno-cellulose fiber may be obtained from
various sources such as hard woods, soft woods,
wood forming grasses, such as bamboo, cane, straw
or other fibrous vegetable material.

The preparation of the flber can be accom-
plished in various ways; as for example, ‘the fiber
may be produced by explosion or by grinding, or
in other mechanical fashion adapted to disinte-
grate the ligno-cellulose material and produce the
fiber therefrom. A raw fiber such as mechani-
cally prepared or exploded fiber is preferred, not

- only on account of greater yield and relatively
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lower cost, but because of self-bonding proper-
ties, high wet strength and high resistance to
absorption of water, all oI which are present to
the greatest extent in the products made accord-
ing to the present invention at temperatures over
400° F. applied to bone dry sheets of the raw
ligno-cellulose fiber which contains the natural
incrusting substances.

While binding agents are not needed with a
raw ligno-cellulose fiber, they may be incorpo-

‘rated, if desired.

I preferably incorporate waterproofing size
when increased resistance to water absorption is
desired. In using hydrocarbon size, such as
petrolatum, for example, the water bath or stock
chest may be maintained at a temperature above
the melting point of petrolatum, and molten
petrolatum, to the extent of around 1% to 5% on
the weight of the dry fiber, may be incorporated
with the pulp in the water bath. Other water-
proofing sizes, such as rosin and alum, for exam-
ple, may be used, and instead of maintaining the
water bath at a temperature above the melting
point of the size, which is preferable with the use
of petrolatum' size, the waterproofing agent may
be emulsified and introduced cold, if desired, or
in yet other ways.

I am enabled by my process to produce very
highly hard, dense and strong products, such as
sheets, boards and other forms or shapes. In the
case of using press-dried boards for example,
made of the self-bonding ligno-cellulose fiber as
blanks for subjecting in bone-dry state to high
temperature and pressure in accordance with the
present invention, the water absorption is re-
duced by practically one-half and the wet
strength is tremendously increased. As an ex-
ample, one such board pressed for fifteen minutes
at a hydraulic pressure of 200 pounds per square
inch and with steam in the press plates at 180
pounds per square inch had a modulus of rupture
dry of 5250, and on soaking for 48 hours in water
it had absorbed 26% of water and had a modulus
of rupture wet of 2840; whereas the same board
upon being repressed from the dry state for three
minutes at 1000 pounds per square inch hydraulic
pressure and with 500 pounds of steam—tem-
perature of approximately 465° F.—in the press
platens had a modulus of rupture dry of 8800 and
on soaking for 48 hours in water it had absorbed
only 14.25% of water, and such moisture as was
absorbed had but little weakening or softening
effect for the modulus of rupture wet .-was 6530.
When using press-formed blanks, for example,
and repressing in the manner just described, one
repressing press will take care of blanks formed
in several blank forming presses, due to the much
longer time required to dry the blanks than for
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repressing, and to the facility with which the self-
sustaining blanks can be handled into the re-
pressing press.

It is of great advantage to substantially com-
Dletely remove the moisture without resorting to
the application of the highest pressures and tem-
peratures that are to be applied, and to later make
the application of such high temperatures and
pressures to the bone-dry blanks from which the
water has been previously removed, making such
application for a sufficient time to materially con-~
solidate and densify the sheet and impart high dry

-strength and high wet strength to the sheet by

activation of the bonding properties of the natural
Incrusting substances of the ligno-cellulose fiber.

Fiber sheets made of fiber refined sufficiently to
give a smooth, even wetlap, i. e., thick, light and
porous sheet of moist fiber, when formed from a
water bath on a Fourdrinier screen which makes
& felted fiber sheet continuously, and containing
say 60% of moisture after passing through the
squeeze rolls, if press-dried in the manners de-
scribed in the fourth paragraph of this specifica-
tion, with the exception that they are subjected in
press-drying to a higher pressure and higher tem-

perature than as stated in said fourth paragraph .

and sufficient to give a specific gravity higher
than 1, would frequencly have defects known as
water-spots, as already stated.

These defects can readily be avoided by drying
such blanks at the comparatively low temperature
and pressure and with the provision for moisture
escape described in the said fourth paragraph.
Then by using as blanks the bone-dry sheets thus
prepared free from defects, preferably taking
them bone-dry direct from the press or other
device used for pressure drying of moist fiber
sheets into a high duty repressing press, so as to
avold undue loss of heat and absorption of atmos-
pheric moisture, and by there subjecting them
without provision for moisture escape to the high
temperatures over 400° F. and high pressures
which activate the self-bonding properties of the
ligno-cellulose fiber in bone-dry state, I am en-
abled to produce products of high density, hard-
ness and strength, and at the same time avoid
the water-spot defects that would be produced
by subjecting moist fiber masses to such high tem-
peratures and pressures with provision for mois-
ture escape. )

Various other effects in addition to those pro-

.duced by the higher consolidation can also be se-

cured in the final consolidated, self-bonded hot-
pressed sheet products of the present invention,
as for example, by forming of suitably engraved
pressing surfaces, the sheets may be embossed in
various ways and with various patterns, and coat-
ings of material such as synthetic resins may be
applied and hardened under-heat and pressure.

I claim: .

1. The process of making. a hardboard product
having high dry-and-wet strength from a light
porous sheet of lignoce:nnose fiber containing the
natural fiber incrustation, including the steps of
drying the ‘sheet to a bone-dry condition, and
then applying pressure to the bone-dry sheet at
& temperature of about 400 or 500° F. sufficient
to materially consolidate amd densify and im-
part high dry strength and high wet strength
to the sheet by activation of the honding proper-
ties of the incrusting substances.

2. The process according to claim 1, and in
which during pressure application of each face
of the sheet directly contacts and is consolidated
against a continuous imperforate heated surface,
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3. In the process of making a dense hardboard
product of a light- porous blank of ligno-cellulose
fiber containing natural encrustants together
with cellulose, the final step of applying pressure
of about 1000 pounds per square inch or over
to a bone-dry blank of the aforesaid material be-
tween continuous imperforate heated surfaces at
a temperature of about 400°~500° F'., the pressure
and temperature being sufficient to consolidate,

,densify and reduce the thickness of the blank

and bring its specific gravity to about 1 or higher
and impart high dry-strength and high wet-
strength to the product by activation of the self-
bonding properties of the ligno-cellulose fiber ma-
terial in bone-dry state.

4. The process of making a hard board product
having high dry-and-wet strength from a light,

porous sheet of ligno-cellulose fiber containing .
the natural fiber incrustation, including the steps

of drying the sheet to a bone-dry condition and
then applying pressure to the bone-dry sheet at
& temperature of approximately 465° F. sufficient
to materially consolidate and densify and impart
high dry strength and high wet strength to the
sheet by activation of the bonding properties of
the incrusting substances,

5. The process of making a hot-pressed, self-
bonded, consolidated, sheet product of ligno-
cellulose fiber with each surface substantially
the counterpart of a continuous imperforate
and of high dry-and-wet
strength, which consists in the steps of prepar-
ing, from ligno-cellulose material, disintegrated
ligno-cellulose fiber containing the natural fiber
encrustation, forming a pulp of such fiber in
water, forming the fiber from water into a feltcd,
light, porous, moisture-containing sheet, drying

the sheet to a bone-dry condition, then applying
high pressure to the bone-dry sheet with both
faces thereof in direct contact with continuous
imperforate pressing surfaces at a temperature
over 400° F., but not high enough to cause mate-
rial burnlng at the pressure used, for a time
which is somewhat lnterchangeable with pres-
sure and temperature, the time temperature and
pressure used being sufficient to consolidate and
densify the sheet and impart to it high dry
strength and high wet strength by activation of
the self-bonding properties of the ligno-cellulose
fiber material, whereby, with the pressing sur-
faces in the heated state, the product sheet can
be released without injury.

6. Process as in claim 5, and in which the tem-
perature for the hot-pressing step is about 400-
500° F.

7. Process as in claim 5, and in which the tem-
perature for the hot-pressing step is approxi-
mately 465° P

8. Process as in claim 5, and in which the pres-
sure for the hot-pressing step is approximately
1000 1bs. per sq. in. or over and the sheet is con-
solidated. to a specific gravity of about 1 or higher.

.
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9. Process as in claim 5, and in which drying |

bone-dry is performed in a hot-air drier.

10. Process as in claim 5, and in which drying
bone-dry is performed under pressure.

11. Process as in claim 5, and in which the

"drying of the sheet is subdivided into parts, the

final part making the sheet bone-dry.
12, Process as in claim 5, and in which water-
proofing size is incorporated with the pulp.
13. Process as in claim 5, and in which the dis-
integration to ﬂber is performed by explosion.
. WILLIAM H. MASON.
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