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his invention relates to improvements in 
fabricated sheet or block materials and to proc 
esses for their manufacture. Material made ac 
cording to the process of the invention may in 
clude sheets for uses similar to those for which 
linoleum, leather, waterproof sheeting and other 
sheets characterized by stiffness and thickness or 
toughness coupled with flexibility are used. It 
rray also include block or molded formations 
where flexibility is of less consequence or even 
is absent. It will be herein described as it may 
be applied for sheet materials, which having 
various degrees of pliability and of resilience, 
are Suited to the needs in many fields of art 
and manufacture. 
The products that can thus be produced may 

be used for the manufacture of such articles as 
shoe toe boxes, linoleum substitutes, semiperme 
able membranes, leather substitutes, wood sub 
stitutes, the quality depending on such factors, 
obviously, as choice of binder and process, pro 
portions of binder and wood pulp fibers, degree 
of intimacy of contact of binder and fibers, sur 
facing and finishing of product, etc. 

It is a purpose of the invention to provide a, 
process and a product for supplying such needs, 
With equal or Superior results and quality, but 
With cheaper material and with an aggregate 
lower cost. The ligno cellulosic materiai ob 
tained from the stems and branches of trees 
and plants, herein referred to by the general 
term, Wood pulp, is commercially available in 
abundant quantity and at low cost as an in 
gredient of Such a product. Commonly in wood 
pulp products the fibres are in close contact, 
being. highly compressed in one stage or another 
of manufacture, and the material is utilized by 
in pregnating it with some variety of liquid 
Which is afterward dried into an uncompressed 
Solid. The process of the present invention, in 
contrast with that, handles the cellulosic fibres 
in a loose unformed mass, having very different 
properties, especially as regards absorbability of 

; liquids. I have found, however, that even loosely 
matted sheets of pulp can absorb binding liquids 
Only up to a certain maximum viscosity, beyond 
which absorption is slow and incomplete; and 
similarly in the case of colloidal suspensions, 
Such as rubber latex, the loosely matted sheet, 
holds the colloidal particles chiefly on its sur 
face. This has heretofore limited the extent to 
which a binder in liquid or solution form could 
be impregnated into the sheet, and often has 
made impossible the production of a composite 
sheet of the desired body and properties. Miy 

(C. 92-25) 
invention renders the cellulosic fibres available 
for the desired utilities by plasticizing the mass. 
The process calls for the use of ordinary me 
chanical or kraft pulp, and if this be in sheet 
form as usual the sheet formation is destroyed 60 
as it is repulped for the intimate physical mixing 
therewith of a suitable quantity of plastic solid in 
finely divided form, which may be of various 
Sorts according to need or desire. For example, 
it may be a water-insoluble organic material, 6 
the Subsequent treatment of which produces a 
Solid sheet or other formation, as for example, 
a molded article according to methods already 
known in industry, or that may in future be 
COme known. As an illustration, to the wet 
pulp mass in a beater engine is added the de 
sired organic binder in sub-divided form, as a 
powder, and the whole is beaten in a manner 
to cause uniform and complete mixing of the in 
gredientS and dissemination of the binder par. 78 
ticles throughout the mass. The organic binder 
above neihtioned may be any of various water 
inSoluble organic materials that can be obtained 
in Subdivided form, either dry or dispersed in 
aqueous liquids. Such organic materials include 
celluloid, cellulose esters, rubber, gelatin, glue, 
rosin, Copai, etc., or any desired mixture of sucia 
Substances. In each case the commercial pulp, 
which is composed of closely compacted fibers, 
is beaten. With water to disseminate and separate 85 
the fibers, aid to the mixture is added slightly 
more than the desired proportion of subdivided 
Organic materials. The whole is then thoroughly 
beaten together with somewhat less water than 
is ordinarily used to disseminate Wood pulp fibers 
in the manufacture of paper in order to keep 
as Sinuch of the added organic Khaterial in con 
tact with the fibres as possible. The mixture, 
when thoroughly beaten, may be removed and 2 
dried in any desired Way, as by placing it upon 
the usual wire Screen and Squeezing, pressing, 
or rolling it if necessary. As thus obtained the 
sheets have particles of the binder disseminated 
throughout, but because there has been no ap 
preciable adhesion between the particles and the 
pulp fibres the sheets are comparatively weak. 
and delicate. 

It has been common practice for a loing time 
for powdered material such as rosii, casein, talc, 05 
etc., to be added to the mixture of pulp and '' 
water used in the manufacture of paper, but 
for this purpose the amount of material so 
added is comparatively smail, and is added pri 
marily for the purpose of producing a caleidered 
surface on the finished paper. Afy process dies 
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fers from these established customs in that very 
much greater quantities of added materials are 
used in Order to produce specific results that 
are not produced in the manufacture of paper 
and in order to obtain materials that could not 
by any construction be used for the purpose for 
which paper is employed. 

In experiments upon wood pulp and sodium 
silicate I found that more than 15% by weight 
of water-insoluble inorganic powders could be 
beaten into a mixture of wood pulp and water, 
and that the pulp when taken off on wires would 
retain among and on its fibers the greater part 
of the added powders, giving when dried a sheet 
of loosely matted wood pulp fibers thoroughly 
and uniformly mixed and intermingled with the 
added powder. With certain organic binders the 
percentage can be higher. 
The process contemplates a further step, 

whereby liquefaction of the binder and cementa 
tion of the mass is accomplished. This step, 
which is referred to herein as "plasticizing,' may 
be done in one or more of several ways. The 
mass may be treated with a binder solvent 
whereby the binder is softened and spread 
throughout the sheet, heat or pressure, or both, 
being applied if necessary to ensure uniform and 
Complete distribution of the dissolved or par 
tially dissolved binder. Application to the mass 
of heat alone will in some cases be sufficient to 
effect plasticization, but ordinarily it will be 
found preferable to apply the heat to the mass 
in conjunction with the addition of a binder 
solvent, as above suggested. In any event, by 
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the step of plasticizing the organic binder is 
brought into more intimate contact with the 
pulp fibres and when the sheet is dried, if dry 
ing is necessary, the fibres will be embedded in 
Or surrounded intimately by a predetermined 
high percentage of the binder and held secure 
ly within the sheet. The resulting sheet may 
have various characteristics depending upon the 
particular binder material that is used and the 
proportion in which it is used, the properties 
of the sheet being a combination of those of 
Wood pulp and those possessed by the binder and 
a combination of the strength of both. 
The following are examples of the procedure 

for making certain kinds of product to which 
the invention relates. 
A sheet material combining the properties of 

toughness and resilience and having great wear 
resisting qualities may be produced by a union 
of wood pulp and rubber in desired proportions 
according to the process of the invention. A 
mixture of wood. pulp and water having been 
thorouhgly beaten, rubber dust or powdered 
rubber is added and the whole beaten until the 
rubber particles are uniformly distributed in the 
mass. It is an important feature of this par 
ticular application of the process that devul 
canized rubber may be conveniently used and 
will lend itself to the making of an inexpensive 
and commercially practicable product, as also 
rubber substitutes of which a sulphurated oil is 
an example, all of which are herein included in 
the general term "rubber.' The ingredients be 
ing thoroughly mixed as described, the mass is 
laid in sheet form on the ordinary wire screen 
used for Separating wood pulp from its water. 
If necessary or desired the sheet may be 
Squeezed, pressed Or rolled while drying to as 
sist in the removal of the water and to render 
the sheet of the desired compactness. . 
At this stage the rubber particles are dis 

1,926,028 
Seminated throughout the sheet but there has 
been no appreciable adhesion of the binder and 
pulp fibres. To effect adhesion the mass may 
be treated with a rubber solvent or plasticizer 
such as benzole or commercial benzene, such 
treatment Softening the binder and causing it to 
Spread among the pulp fibres, and into inti 
mate contact with them, the solvent selected 
being one capable of Wetting the fibres by ad 
sorption. While, the binder is soft and sticky 
the sheet may be pressed or rolled to cause fur 
ther spreading of the binder and to form it into 
a desired thickness and compactness, after 
which it is dried in any Suitable manner. The 
solvent will evaporate during the drying and may 
be removed by any of the known solvent re 
covery processes. 
The resulting sheet being composed of wood 

pulp fibres cemented together and more or less 
coated by plasticized rubber, when suitably vul 
canized will have the body, strength and cheap 
ness of the wood fibre, the resilience and tough 
ness of rubber and the wear resisting qualities 
of both of these materials. 
the completed sheet will have the respective 
properties will vary according to the relative 
proportions of ingredients used. In a material 
combining these particular ingredients the pos 
sible range in relative proportions is great. As 
little rubber as desired may be used or as much 
up to seventy-five per cent of the whole may be 
used with Satisfactory results. Sheets made in 
the manner described may be put to numerous 
uses but are particularly well adapted for floor . , 
coverings, roofings, and the like. 
Another application of the process contem 

plates combining wood pulp and celluloid in de 
sired proportions. Celluloid in the form of fine 
shavings or powder is in this instance physi 
cally mixed with pulp and water in the same 
way as was described in the case of rubber. 
The process is carried on in the same way ex 
cept that the solvent or plasticizer must be 
one capable of softening the celluloid. Acetone 
or benzene are suitable for this purpose. A 
composite sheet material combining wood pulp 
and celluloid will have the toughness of wood 
pulp and the resilience of celluloid, to a degree 
depending upon the relative proportions of these 
ingredients which are used, and it may be cut 
or skived or otherwise treated as desired. It 
may be softened by the application of more plas 
ticizing liquid. This process may be used with 
dry cellulose esters of any kind, or mixtures of 
gum and these esters such as form the basis of 
lacquers recently introduced to the market. 

Still another application of the process of 
the invention calls for the combining of WOOd 
pulp and gelatin or glue in a sheet material. 
Since it is necessary only that the material in 
corporated with the wood pulp be insoluble in 
water at a working temperature, gelatin or glue 
may be used in the process by keeping the tem 
perature of the pulp and water Sufficiently low. 
Gelatin or glue will Swell, but will not dissolve 
in Water below about 80 Fahrenheit. The proc 
ess is carried on in like manner as in the pre 
viously mentioned cases except that the mix 
ture of pulp and water is if necessary cooled 
preferably to 50° or less, before adding the gela 
tin or glue in powdered form. After the thor 
Ough beating excess water may be removed, the 
mixture being laid on wires followed by Suction 
and squeezing, rolling, simple evaporation or any 
other desired method while the sheet is still 
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3,836,033 S. 
Smoist and the particles of gelatin coatsia ado 
Sored water; the sheet may be heated, the A 
the gelatin dissolves in its adsorbad water pro 
ducing a viscous solution or suspension that ce 
ments together the fibers in contact with it. 
Thus simple heat is the means for causing glas 
ticization. The material when dried cognishes 
the toughness of Wood pulp with the resilience 
and horn-like britteness of gelatin in the 20 
portion in which the respective constituents are 
used. It may be softened for Holding by iznese 
sion or soaking in cold water. If it is not desired 
to produce a finished sheet at Oce he sheated 
mixture of palp and gelatia granules A&y ge 
dried at a temperatugi'e below that required for 
dissolving the gelain, and the dried see; c38, 
or skived into any desired shape, Shea at viri 
softened by treatinent, with water, the gelati: a 
melted by application of heat and the article 
pressed or molded to give it form and to iasise 
thorough contact of re. 322d. ix.de. 

it will be seen that the process of the is ve 
tion 3 may be used to produce a variety of sheet 
37.8terials, each having progerties nose or Bess 
governed by the particular biader materia that: 
is used. All of the sheets include WCod Lig) is 
their make-up and consequentiy &re caeagly 
constructed while still x ?aintaining a high Eas 
ity. Should soline spacific additional Sciary 
be desired this may be secured by the aidišiog 
of other suitaole materials with the birds, SAS'. 
ing the pulping process. is color nay ce so 
duced by adding a Water-insoluble, oxades (o: 
Solvent)--Sovie dye; porosity ca,2 ce produced 
by adding a substance such as a water insolutie 
in organic substace aid dissolving the lette: 
from tie finished sheet with 2, suitable indier 
inSoluble Solyeant. o 

clairn as gay inventic: 
... A fabrication process congrising the se23 

of mixing, in a liquid mediun, a bro's Eateria 
and a dispersie binder in a non-oiding state: 
segregating the Yoga-liquid constities of ae 
mixture, in the form of a loosely-n3tted YiaSS ig 
which the oinder is unifornly disparsed it at 3 
otherwise anchanged; pasticizing he idea is a 
said loosely-matted aass without stojecting 3&id 
loosely-natted mass to other treat next; as 
thereafter solidiiying the lasticized Cartoz (3. 
the KaaSS. 

2. A fabricision rocess corgaprising the Stegg 
of Saiking, in a 2.2eous sileia, a fotos case 
teria. Sidi a cisgersible bigade, i. 8, 10E-bindi:23 
state; segregating the non-aqueous consii.203;3 
of the nicture in a for of 2, losely-Singiieti 
sheet, in Ethic Rae Boydex is inifortly disassed 
out, is certise 2 Schaaged; plasticizing Rae 
inder in s2.ii Roosely-rated sheet withic.3: Stake 

jecting said loosely-gaited sheet to other tieai 
nega; Sidi Enereafter Soliditying tie pissil:ef 
posion of the sheet. 

3. A £aticatio rocess congrising the sters 
of agai:icag, in az agseogs is aid, a cells:sic is? 
azad dispersiale inder in a hor-birdi & State: 
segregating the 303-36 ects constit.2e3S (5 tie 
iaixture in the for of a loosely-n3tted sheat is 

, Waici the bindex is aniforny isge Sec. 2: 3 
otherwise anchanged; piasticizing he idies by 
sujecting said cosely-Xastted sileet, as sucia, a 
the action of a plasticizing liquid; and thereastes 
goidifying the plasticized portion of the SiGe; 

4. A fatigation process cogn:rising the steps 
of Saixing, is a &gueo is laid, & celiuosic pig 
85 d dispersible raiser in a For-binding state; 
Segregairag the 20-8qeous constituents of the 
Fixture is the or or a loosely-catted sheet 
in Which i.e. ricer is unifornly dispersed out, 
is otherwise tax changed; plasticizing the ripes 
by Subjecting said icosely-matted sheet, as such, 
to the action of a pasticizing liquid; and Ge'e, 

Solidifying the pasticized posion of the 
see. 

5. A farics.ied rociuc, corprising an intil 
at Ygaixture of a loosely-synatted pulp and a 
lasticized inder, the product, as a woke geing 

a Stabstaitially contigos inass wherein the 
Puig reinails in its original loosely-nated 
regioi, 

6. A fassicSited product, CO3 grising an ini 
ra&te inixt fire 0 a loosely-gaited ignocellulosic 
ulg and 2, plasticized bindies, he product, as a, 

Whole ceing 3, Sustantially continuous mass 
wie'eir 8te 3 xe:Gains in its original loosely. 
Eties eatios. 

. A failicate protiu.2ct congrising an inti 
R2&ie Saixie C2 a, iccsey-mated liga accellulosic 
Q. Siti glasticized Akker, tie grodiact, as a 
whole Reing a sistantially continuous ISS 
Wei'eir the 3.52 ite. Elains in its original cosaiyar 
SR22& 323ica. 

3. A faiotication sccess congrising the steps 
of Raising, is galaqueous medium, E, cellulosic 
pig &Sc. isgassie is car in e, Rhon-sisting 
state; segregating the Zion-aqueous constitueats 
of Se risk; 2se in the fox in of 9, Cosely-raited 
Yaass is “facia :e bizade is ignifornly disgersed 
kit is of Sea".7se Raci...ged; plasticizing tie 
idea y Saojecting Said loosely-rated (SSS, 

as Sica, to the actioS of 8 plasticizing agent; 
and hereaftes gois:ying is piasticized polio 
of a Gass. - 

9. A grocess Wicia (203A,isas irregating 
3RC3s (A&texia filia 20 aggeot's bar disga'a 
SiO5, $2,33333 assing the Lokei-ip'egEaste 
Seii.28% Writas), Yei Solives to effect 2, SW7eing 
the ser, aidi Beacving te solvent. 
3. A 306SSS $7&ach corrises in pregnating 

$3'ois 322;geria. With an aggeous rubier disga'- 
six, Rying, irregnating the dry product with 
5. She SF&ia, to effect a SWelling of the A-. 
3, 252d Sezgovigg Rae Syent. - 

... A QTCs2.st CO2 assistag died, certisga's 
sion-i-axegasiei foot as Sasterial, the subai 
cozani (; Waika SS Sega feated. With a liber 
Solives. 

i2. A 33'336, co, Eisig & dried, lette:K-ite 
gregated: "Eve) as Yaterfeited cetulose fore, 3e 
iii coate, (3 yšica 2.52s ceet treated with 

3 Eisei Soge:33. 
23. A recess Rikaics (302ng:ises ingregating 
eggs Angels: Si: A &geot’s acar disps's 

8) 

2:) 

25 

son, cagigiag $22,232 tae i3O3S 23 
Sesii., iihiregisting 39 product Wii E, aca 
sove: ; elec. 2, SYesigg 08 the Si3, &c. 
segg35 yieg : Soiv33a, 

34. S&gs Saic; coagilise i? pregnating , 7e 
cogs&signing 3& 202 giated 3'Oran 8, he dis 
issioi wish a 333 Sove to eifect, S, SWeiling 
c: the States, 3. 'eggVizag the solves. 
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