Patented Jan. 10, 1939

UNITED STATES

2,143,831

PATENT OFFICE

2,143,831

SYNTHETIC PRODUCTS AND i’ROCESS FOR el
MAKING THEM

George H. Ellis St. Paul,
N

and Wllliam H. Schlafge, :

pneapolis, Minn., assignors to The Insulite

Company; Minneapolis Minn ‘& corporation of SR

Minnesota
~No Drawmg.

2 Claims

: 'I'hls invention relates generally to the synthetic -
production of’ hard stiff; ‘board-like bodies, and
‘particularly to" a process-for -producing;’ bodies
of hightensile strength, which are highly non-
§ ~Wwater: absorbent, snd which-have a small" ¢o-
. efficient of expansion in the presence: of moisture.

Objeets*are:” to produce: bodies- of . the above
character, cheaply ' from ﬁbenzed ‘wood -or “the
like;.to ‘produce: bodies: which have an unusual
tensile  strength: ‘generally ‘to  bind -the woody
or fibrous constituents: together by the use ‘of
vegetable substances other than woody:" constitu-
ents; ‘and speeifically to produce such bodies
by mixing pilped ‘wood; or’the like, elther sep-
arately’ of: in- combination: with ‘the followmw
vegetablé ‘substances: tung oil,* perilla oil, soy-
. bean'oil; corn oil or linseed oil: formmg a sheet
and then sxmultaneously applying heat and
pressure : ;

"Therefore; where the body was composed sub-
~stantially” only' of raw’food, it was: ;necessary
“(in-order to obtain proper cementation) that the
mass being pressed have a high water content,
which - ‘¢ontent - was' déepended upon: to obtam
cementation” and hardness; and to’ facilitate re-
.duction’ of volume, under action of presstre and
heat.  We have found, However, that synthetic
wood:“products- havmg a’ substantlally greater
tensile strength ‘than any known to us, and also
having “a' substantially greater water-proofness,
can be obtained by -using, in admixture with'the
fiberized - material, “the. substances named.  We
have alsa found that by ‘using such substances,
2 very thorough and strong cementatxon of“the
35 fibers can be: accomplished in ‘the" presence of

. ‘a.’.very small- quantity of - water. The: dlscovery
of the results’ obtained by:the use of the sub-
stance 'above mentioned.'in the" ‘presence of a
small-amount ‘of water, is"of ‘great value, partly
becduse of the superior strength-and toughness
of:'the products, - and partly because it is only
necessary to dispose of ‘a relatlvely small quantxty
of ‘water during the pressing operatlon ‘

:The - present 'ihvention is''based on at’ least
four discoveries: the first of which relates: to
the action of the oils mentioned (and' probably
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other oils of the same. class) when ‘added to

wood pulp. or'like ﬁbenzed vegetable - matter;
the' second:to. the effect of the application of
pressure and heat to a sheet formed from such
material; the third to the quantitative relation
of the elements of the combination as before
the application of pressure and heat, and fourth
to the degrees of pressure, and témperature, and
length of the time of application of the same.
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In carrying . out the claimed’ pxocess, or
processes;” to’ produce the claimed’ product  or
: ‘products a suitable fiberizable substance (such
as wood mcludmg poplar spruce; Jjack pine .or'
any ‘sawmill waste or forest waste) .is flberized, 5
‘_for example by the gnndstone process to produce
“coarse, long; fibers such as are commonly ‘used
“in ‘the manufacture of heat 1nsulating bodles
: Ordmamly, the fiber is too long and too coarse for
“the” coarsest grades. of paper, and. thus . a pulp 10
“muich cheape1 than the ordinary pulp is pro-
- duced:
o Ine order 1o obtam a very hxgh devree of ce-
mentation’ “of “the "fibers. after formation. .into
a sheet (under the actlon of heat and pressure) .15
“gand Tesultant hightensile strength and hard-
“ness, ‘and’ watea-proofness in_the finished prod-
uct; emulsxons of -ong ‘or more: of.the followmg
vegetable substances are added to the pulp be:
- fore"“it " is made into & sheet: tung 011 penlla 20
‘oxl soybean oil; corn ofl or ‘Tinseed oll. . ~

"Asan example When' tung oil is used take
‘an amount of oil’ by welght equal to ten per. cent
“of the" d"y Welght of the finished product
Emulsify this ‘'oil, preparing the emulsion as, fol- - 25
lows: Use an. amount: of ‘water in we1ght equal
“to the welght of 'the oil, 'and add fo'the water
a welght ‘of ' soda “ash within. a ‘range of one’
to two per. cent of the welght of the. oil,. Add
‘the -soda- ash water, slowly to the oil,- whlle 30
rapidly agltatmg .

‘As’an example:; When soybean oil is used, take
an ‘amount of oil equal to ‘ten . per, cent.of the
dry" weight of the ﬁnlshed product “Emulsify and
prépare the emulswn as follows Use: a. .ten 35
per cent water solutwn of ‘rosin. size equal to
welght of” the' soil, Add ‘this soluhon slowly
to - the ‘oil, whxle 1ap1dly agltatmg The .oil can
be added dlrectly ‘to ‘the pulp, but much more
tvme is requ'red to dlstnbute the 011 evenly over 40
the fibers. ‘

“The above procedures relatmg to amounts of
011 and ‘the ‘mantier of emu151fy1ng, have given
excellent results However good products are’
obtainéd by adding quantities, of China-wood oil 45
(tung 011) or soybean oil:in quantltles by weight
ranging from ﬁve to thirty per cent, and by the
addltlon to this’ 011 of ' rosin size in quantities
from’ one to" five per cent of the we1ght of the:
oil,

The emulsmn is added to the pulp and thor-
oughly mixed therewith.: Then alum is added to
break down the emulsion. The pulp is now run
into and through a suitable apparatus such as a ]

- eylinder felting. machine- (of the type shown in 8
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Patent No. 1,672,249 to George H. Eilis. for Ap-

"~ -paratus for making composition boards or

sheets) to . produce a wet sheet approximately .

one-half an inch thick. ‘The sheet is delivered

- to a drying oven, which has a temperature of about .

350° Fahrenheit at one .end and about 250*

- Fahrenheit at the other. Ninety-five per cent or

-‘more of the water is removed. . The dry board can
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then be stored, and it may absorb moisture from

the atmosphere (depending on the degree of .

humidity) ‘enough water to raise the moisture
content above five, but not :substantially more

- than ten.
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The product is completed by the simultaneousf

application of heat and pressure to the thick

. porous sheet, and for this purpose & steam heated.
- - hydraulic press is generally used. - One side of
. the press generally has a smooth poltshed plate.

The sheet is pressed at pressures ranging from 300
to 600 pounds per square inch, .with the tempera-
ture of the press ranging from’ 300° to 500°

Fahrenheit, the temperature depending upon the

time that the sheet is to remain in the press, and

“upon the hardness, tensile strength, toughness
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and degree of resistance to water-absorption re-

- quired. . Two of the. best products are those
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“which contain ten ‘per. cent of tung oil or ten

per-cent of soybean oll, and in which the sheet
is submitted to a pressure of 500 pounds per square

‘Inch-at a temperature of 400° Fahrenheit, with

the pressure and temperature applied for about

.forty minutes. A very good board is produced by

- pressing for fifteen minutes at 400 pounds at 375°.

Fahrenheit.
‘It has been discovered that by addlng from one

" to four per cent of montan wax (obtained from the

lignite by steam distillation) or ozokerite wax

“(a fossil wax), parafiin wax, beeswax or rosin size
to the tung oil before it is emulsified, or by adding

from one to four per cent of coal tar creosote,

"that the water absorbing ability of the finished

‘board 1s reduced, without introducing any ob-
jéctionable qua.lities The weight of added wax
is-one to four per cent .of the weight of the dry
finished product. -

The product resultant from the use of tung: oil

-has a very high tensile strength and is unusually

tough. The product resultant from the use of
‘soybean ofl has also & high. tensile strength, and
although not quite as tough as that produced from
the tung oil, it can be more cheaply produced.

The tensile strength .of the product is great-
est in direction of movement of the sheet during:

fabrication, that is. perpendicularly to the axis
of rotation of the forming cylinder,

It has been found that the tensile strength de-
‘creases if the rosin is in greater amount' than oil.
Good proportions have been found to be six of .

oil—four of rosin; seven of oil—three of rosin..
A board made from coarse raw wood fiber; which
is one-half an inch thick when unpressed, and

containing about ten per cent of oil has a tensile’

strength of about 400 pounds per square inch and
& water absorption -of thirty per cent, after sub-
mergence for two hours. ' This board, after hot,

.dry pressing to' a thickness of about five thirty-
.. seconds of an inch, has a tensile strength of about -
o Qomemdamdawatertuorpﬁonotonlyxix_'

- 9,148,881

per cent, after submergence for two hours. The
increased thickness of this pressed board (at the
end of the period of submergence mentioned) is
only about .008 of an inch.’

It appears that, because of the presence of the

ol in the thick sponge-like dry board, before and

during the process of dry pressing, the oil acts to
soften and make the fiber more plastic. We have
discovered that the hardening of the ol takes
place very rapidly at high temperatures and very
slowly &t low femperatures; for example at a
temperature of 300° Fahrenheit, hardening of the

fifteen minutes, and at 500° Fahrenheit, eight
minutes. - In any event, products having unusual
tensile strength, and high water-resistent proper-

‘ties are produced.

We claim as our invention.
1. A process for the purpose described consistlng

~in fiberizing raw wood to produce a fiber too long

and too coarse for the coarsest grade of paper,

.making an emulsion of a raw drying oil and watet,

by using oil.in quantity equal to about ten per
cent of the dry weight of the finished product,

-and water in an amount substantially equal to the

‘weight of the oil, adding a wax to the oil {n pro-

" portion of about one to four per cent of the dry
weight of the finished product and before emulsi-
- 1ylng, adding to the water a quantity of soda ash

within thé range of one to two per cent of the

“weight of the oil, adding the soda-ash water to
-the oil' to complete the emulsion, adding the

‘emulsion to the pulp, precipitating the emulsion,
torming & porous sheet, drying. the sheet to re-
‘move about ninety-five per cent. of the water,.and
then simultaneously applying heat and pressure

“to the sheet, with the pressure within the range
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- .oll requires about three hours; at 450° Fehrenheit, - -
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of from three hundred to six hundred pounds per. -

forty minutes,
2. A process for the purpose described conslsting

 in fiberizing raw wood to produce a fiber too long
and too coarse for the coarsest grade of paper,.

making an emulsion of a drylng oil and water,

using oil in quantity equal:to about ten per cent-
-0f the dry weight of the ﬂnished product, and an
amount of water substantially equal to the weight:

of the oll, adding a wax to the oil in proportion
of one to four per cent of the dry weight of the
fAnished product and before emulsifying, adding
to the water a quantity of soda .ash within the
range of one to two per cent of the weight of the

- oil, 'adding the soda-ash water to the oil slowly.

whlle rapidly agitating, adding the emulsion to

cent of water, and simultaneously applying heat
and pressure to-the sheet with the- Jpressure ‘with-

- square inch, and the temperature within tha: -
range of from three hundred to five hundred de- -
grees Fahrenheit, and operating from: ﬂfteen to
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* the pulp, adding alum, forming a porous sheet, -
drying the sheet to remove ahout ninety-five per’

in the range of from three hundred to six: hundred’ .
pounds. per square inch, and with the’ tempera< - -
ture within the range of from three hundred to

Afive_hundred degrees Fahrenheit, and- operating

ttom fifteen to forty minutes,
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