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The invention relates to a method for modiIy 
ing the surface characteristics of non-?brous, 
relatively plastic sheet materials and the article 
produced thereby. , 

5 There are in use for packaging merchandise 
and for other purposes, ?exible sheet materials 
formed from non-?brous, relatively plastic mate 
rials such, for example, as cellulose hydrate, cellu 
lose derivatives, gelatine, polymerized .vinyl com 

10 pounm, synthetic resins, etc. These sheet mate 
rials are characterized by having a high surface 
gloss, a high degree of transparency, a smooth 
surface and a ‘relative degree of expansibility 
when stretched. To preserve and/0r increase 

15 their ?exibility and expansibility, it is customary 
to incorporate in such sheet materials an appro 
priate plasticizer. The amount of plasticizer in 
corporated' is usually the maximum amount com 
patible with retaining a suitable non-tacky sur 

20 face. However, this amount is varied to take into 
account the season of the year and the atmos 
pheric conditions, such as temperature and rela 
tive humidity under which the material is made, 
stored and used. ‘ 

B5 To illustrate the practice of the prior art, "cello 
phane" (glycerinated sheets of cellulose hydrate 
regenerated from viscose) may be taken as an ex 
ample. This material is plasticized usually with a 
mixture of glycerine and water, the amount 01' 

B0 glycerine being so regulated that when the “cello 
phane” has come to equilibrium with an ambient 
atmosphere having certain given conditions of 
temperature and humidity, the amount of water 
and glycerine is below the limit where the sheets 

B5 become tacky and stick together when stacked. 
The degree of permissible tackiness of "cello 
phane” is dependent, among other factors, upon 

' the thickness of the sheets, that is, under the 
same atmospheric conditions, a thick sheet can 

9 tolerate a larger percentage of glycerihe than a 
thin sheet. l'l‘his accounts for the relatively wide 
range in the percentage of glycerine found in the 

in thickness of from approximately 0.0008 to 
5 0.0016 02 an inch, the glycerine content varies 

' correspondingly from about 11% ‘to 19% by 
weight ' 

e The amount oi‘ plasticiaer and/or’ softening 
, agent varies also somewhat with the seasons of 

I‘ the year. Thus, for example, while “cellophane” 
* sheets plasticlzed with 12% glycerine may exhibit 
no objectionable tackiness on a moderate day in 

L spring,,these sheets will stick together when 
, stacked or rolled on a humid day in summer. 
0n the other hand, ‘on a Wit}, and dry day in 

“cellophane” of the art. Thus with sheets varyingv 
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winter or fall of the year, these sheets con to ' - s 
12% glycerine will be under-plastlcined and will 
causetrouble in hand and machine wrapping be 
cause of brittleness and lack of expansibility. 
The above mentioned variations in the ?exi- 5 

bility and expansibility of non-?brous, homoge 
neous sheet materials give rise to numerous dim 
culties in the use of the materials. For epic, 
brittleness on the one hand, or tackiness on the 
other will decrease the speed of manipulation of 
such materials in hand or machine wrapping, 
giving rise toinconvenience, waste and expense. 

It is a general object of the invention to over 
come the foregoing disadvantages and di?culties 
and to modify the surface characteristics of non 
?brous, ?exible sheet materials so as to permit the 

H 0 
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‘ use of a wider range 01' plasticizer and/or soften 
ing agent in such sheets so as to obtain a maxi 
mum of ?exibility and expansibility under stretch 
ing with a minimum of tackiness and stickiness 
when stacked or rolled. . -‘ 

It is a further object of the invention to pro 
vide an improved process for treating non-?brous, 
?exible sheet materials whereby there may be in 
corporated in the material a quantity or plasti~ 
cizer and/or softening agent, substantially in ex 
cess of that normally present in said materials 
while, at the same time, obtaining a material less 
tacky than said normally plasticized materials. 

It is a speci?c object of the invention to provide 
a process for treating non-?brous, ?exible sheet 
materials whereby to decrease the tendency. of 
contiguous surfaces to stick together and adhere 
and to decrease the slipperiness of the surface 
to facilitate the, winding up of the material into 
rolls and subsequent unrolling. 

It is another speci?c object of the invention to 
provide a process for treating colloidal material 
swelling in water, whereby there may be incor 
porated in the material a quantity of softening 
agent in excess of that normally present in said 
material, and/or a quantity of absorbed moisture 
in excess of that normally present in said mate 
rial, while at the same time obtaining a material 
less tacky than normal. 45 
Other objects of the invention will in part be 

obvious and will in part appear hereinafter. 
The invention accordingly comprises the sev 

eral steps and the relation of one or more of such 
steps with respect to each of the others, and the 50 
product possessing the features, properties and 
the relation of elements which are exempli?ed in 
the following detailed disclosure and the scope of 
the application which will be indicated in the 
claims. ‘ ' 
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For a more complete understanding of the na 
ture and objects of the invention, reference should 
be had to the accompanying drawing, in which: 

Fig. 1 is a side elevation of‘ one modi?cation of 
an apparatus suitable for carrying out the proc 
ess of the invention shown in association with 
part of a drying apparatus. 

Fig. 2 is a top plan view of the distributing de 
vice of the apparatus shown in Fig. l. ‘ 

Fig. 3 is a side view in elevation ‘of another 
, apparatus suitable for carrying out the process 

15 

of the invention, and ‘ _ . V 

Fig. 4 is a sectional view of the apparatus of 
Fig. 3 taken along the lines 4-4 thereof-looking 
in the direction of the arrows. 

Generally speaking, the process of. the inven 
. tion comprises modifying the surface character 

20 

istics while improving the ?exibility and expansi 
bility of non-?brous, relatively plastic sheet ma 
terials by depositing a multiplicity of ?ne» par 
ticles of a non-?brous, relatively plastic material," 
preferably of like character, upon the surface of 

- said sheet materials, preferably while the surface 
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is relatively. plastic and/or tacky, and thereafter 
anchoring the comminuted material, preferably 
by embedding it in the-surface of the sheet ma 
terial. ' > , ' 

The present process may form a part of the 
sheet manufacturing process, inwhich case the 
sheet material is plasticized with an amount of 

. "plasticizer in excess of that normally incorporated 
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in the material, and thereafter there is applied to 
the surface of the sheet a substantially invisible 
deposit of ‘comminuted material of like character.‘ 
Preferably,a part of the excess plasticizer is- re 
moved-before applying the comminuted material . 
and thereafter a further part of the plasticizer is 
removed until the ?nal treated product contains 
an amount of plasticizer just insu?icient to cause 
the sheets, to stick together when reeledi upon a 
core, which amount will be greater than that 
normally present in the ?nished sheet materials 
underthe prior art. ' 
The term “plasticiz'er” as used herein, is in- . 

tended to include all agents, both volatile and 
non-volatile, which act to soften and/or swell 
and/or ?exibilize the sheet material to be treated, 
comprising agents present in the base sheet ma 
terial such, for example, as water, residual sol 
vents, polyhydric alcohols, camphor or camphor 
substitutes, and/or those agents present in a coat 
ing on the sheet material such, ‘for example, as 

. residual solvents, camphor or camphor substi 
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tutes, blown oils, etc. The process is applicable 
for treating various types of non-?brous, homo 
geneous sheet materials, in particular, colloidal 
materials swelling in water such, for example, as 
cellulose hydrate, hydroxy alkyl derivatives of 
cellulose, gelatine, casein and the like; as well as 
cellulose derivatives such, for example, as: cellulose 
acetate, cellulose nitrate, methyl cellulose'and 
benzyl cellulose; also rubber and synthetic resins 
such, for example, as polymerized vinyl resins, 

‘ "glyptal” resins and other plastic materials. Col 
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loidal materials swelling‘ in water are treated 
preferably while the material is slightly 'swollen 
as, for example, before the drying has been com 
pleted. The plastic and/or tacky surface condi 
tion aids materially in facilitating'the adherence 
of the comminuted material to the sheet material, 
although it is to be understood that the use of 
adhesives in applying the comminuted material 

' is not excluded. 
The invention further contemplates the treat 

ment of these sheet materials in a coated,‘ as well 

‘2,057,548 
as in an uncoated condition. A sheet material of i 
the type described may be coated ?rst with a suit 
able composition for some particular purpose 
such as, for example, to render the sheet moisture- ‘ 
proof and then have applied over, the coating a 
deposit of comminuted material which is of like 
character to the base sheet material; 
Thefcomminuted material suitable for use in - 

the process is a non-?brous, relatively plastic ma 
terial, preferably a material of like characterto 
the sheet material to which it is applied. For‘ 
example, in modifying the surface characteristics 
of gelatine sheets, there is employed ?nely com 
minuted gelatine and for treating cellulose hy 
drate sheet material, there ‘is employed commie 

10 

nuted cellulose hydrate. However, it is not essen- ' 
tial that the comminuted material be of identi 
cal chemical nature to the sheet material to which 
it is applied provided it will swell and/or become 
gelatinous and adhere to the sheet material in 
the presence of the plasticizer'and/or softening‘ 
agent of the sheet materiaL- For example, com 
minuted hydrocellulose has been ‘found satisfac 
tory for use in modifying the surface character 
istics of 'all materials of the class described as 
“colloidal materials swelling in water”. Accord 
ingly, the expression “comminuted material of 
like character’.’ used in the appended claims, is. 
intended to cover the use of non-fibroua'relatively 
plastic material identical or similar in nature or‘ 
composition to the base sheet material as well as 
such materials as are of like character in'their 
tendency to be plasticized and/or softened and/or 
:swollen by the plasticizer present in the sheet 
materials. ' 

While there is a wide range permissible in the 
size of the particles of the comminuted material,v 
it has been found preferable, in order to obtain 
the correlated results‘ herein described without 
interfering with the generally accepted uses and 
properties of the sheet material, to employ ma 
terial in the form of a powder, the particles of 
which are not- substantially greater than those 
which will'pass through a 100 mesh' screen and 
may have a size corresponding to 200 mesh or 
more. The comminuted material is applied uni 

_formly over one or'both surfaces of the sheetv 
material in a small amount, preferably ‘so as to 
form a substantially invisible deposit which does ' 
not materially detract from the normal trans‘ 
parency of the material. In the now preferred 
practice of the‘ process, satisfactory results-are 
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attained with comminuted material having par- ) 
ticles of a size corresponding to from 100 to 200 
mesh by distributing one pound uniformly over 
one surface of from 6,000 to 12,000‘ square yards 
of sheet material. Thevamount of the powder 
used may be varied somewhat from that given to 
take into account the thickness of the sheet 
material, the nature and amount of the plasti 
cizer and/or softening agent, the season of the 
year and climatic conditions of storage and use 
of the treated material. _ ' 

The comminuted material may be opaque, 
transparent and/or colored and in respect of these 
properties preferably should match the. sheet» 
material so as not to detract substantially from 
the normal-‘appearance of the sheet material. 
By way of illustrating the process of the inven 

tion, but not by way of limitation, there will be 
described two embodiments of an'apparatus for 
distributing the comminuted material upon the 
sheet material, but it is to be understood that the 
apparatus is illustrative only and that other 
means than those described may be employed for 
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applying the comminuted 
material. 
In the apparatus shown in Figs. 1 and 2, the 

distributing device may comprise a reservoir for 
the comminuted material and means to remove a 
small amount of the material from the reservoir 
and means to deposit the ‘material removed on 
the sheet material. The reservoir may consist 
of, for example, a hopper it having converging 
side walls H and E! which de?ne an aperture It 
at one side thereof. The removing means may 
take the form of a roller it of suitable dimensions, 
disposed above and transverse of the web of ma 
terial to be treated. The surface of the roller it 
is preferably smooth and highly polished and is 
disposed to brush across the aperture it of the 
hopper. To facilitate a uniform feeding of the 

material ' to they sheet 

v materialito the roller it, the hopper i9 is pro 
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vided with means for exerting pressure on the 
material, such as a weight it which rests on the 
top of the mass of comminuted material, the 
pressure of which weight may be augmented by 
a screw it passing through the top H 
per iii and provided with a hand wheel it. The 
depositing means 'may take the form of a rotat 
able brush it positioned forward of the aperture 
i3 and disposed so as to wipe the surface of the 
roller, thereby dislodging the particles and scat~ 
tering them downwardly in the form of a cloud it] 
which deposits on the sheet material. 
Another suitable distributing apparatus is 

shown in Figs. 3 and 4, in which a roller M’ is 
provided with a rough surface such, for example, 
as a covering 25 of canvas. A hopper it’ may be 
disposed over the roller iiii so that the surface 
of the roller wipes across the aperture 93' at the 
bottom thereo . The rough surface of the can 
vas results in the comminuted material being de 

. posited only in the interstices, thus providing a 
'40 

50 

surprisingly uniform and regular distribution of 
the powder. The comminuted material deposited 
on the roller may be dislodged by- a suitable air 
blast or a plurality of blasts provided by‘means 
of the nozzles 22 disposed forward of the aper 
ture so as to direct a blast of air tangential of the 
roller it’, thereby forming a cloud 2d’ of the com 
minuted material. a 

For the purpose of illustrating the steps of the 
process there is shown in Fig. 1 part of a drying 
apparatus comprising a plurality of rollers dis 
posed in two tiers, the rollers 23-0! the upper tier 

_ being disposed to rotate in contact with the roll 
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The distributing apparatus above ‘described is 
positioned above the drying apparatus in such a 
manner that the comminuted material dislodged 
from the conveyor as a ?ne dust it falls upon 
the surface of the web of sheet material 26 pass= 
ing over the drying rollers. ' ' 

» By way of illustrating, but not by way of lim 
iting the‘novel features of the invention, the sur 
face ‘characteristics, ?exibility and expansibility 
of an endless web of cellophane, may be modi?ed 
by applying to the material while its surface is in 
a relatively tacky condition, a very small quantity 
of comminuted cellulose hydrate or hydrocellu» 
lose, and thereafter drying the material, where 
by the comminuted material is caused to adhere 
to the surface of the sheet material. The com 
minuted hydrocellulose may be prepared hy 
treating cellulose hydrate or the like with a 
mineral acid, removing the excess acidbywash» 
ing, and then drying and grinding the material 
until the particles have the desired size. While 

of the hop- ' 

& 
the comminuted material usually will be anch°ored 
to the sheet material sumciently'merely by vdry 
ing. the anchoring may be augmented by em 
bedding the particles in the surface, preferably - 
by pressing them 
drying operation. For example, with the appara 
tus of Fig. 1, the particles will be embedded in the 
surface as the sheet passes under the rollers 24 
of the lower tier. 
f A sheet of cellulose hydrate having athiclmess, 
for example, of 0.0012 of an inch which, un 
treated, cannot be plasticized with more than 13% 
to 14% of glycerine and from 6% to 8% of mois 
ture in summer and from 16% to 17% of glycerine 
and from 6% to 8% ‘of moisture in winter may, by 
treatmentv in the process of the invention, be p - 
ticized so as to contain from 20% to 23% of 

1 glycerine and from 8% to 9% of moisture in sum 
mer and, if desired, with even larger amounts of 
glycerine in winter. Such treated material does 
not stick together when stacked or rolled and is , 
more ?exible and also more expansible when 
stretched than the same material plasticized to 
the maximum ‘under the prior practice. 

- The product resulting from the novel process of 
the invention is not materially-altered in general 
appearance. When a transparent material is 
treated with transparent particles of a size cor 
responding to 100 mesh or above, the deposit of 
comminuted material is practically invisible, the 
transparency of. the sheet being substantially un 
impaired. The treated material has, in addition, 
the same lustrous appearance. The treated ma 

. terial has the unusual and apparently contradic 
tory characteristics of normal smoothness to the 
touch and a remarkable decrease in slipperiness. 
This apparent anomaly arises from the fact that 
the particles of comminuted material are, in the 
preferred practice, so minute in size and the 
quantity thereof present so small, that the treated 
sheet retains its, original surface gloss and 
smoothness to the touch. However, the manner 
in which the particles are anchored to the surface 
appears to materially decrease the tendency of 
contiguous, treated surfaces to slide one upon‘an 
other. This decreased slipperiness enables the 
treated material to be wound up in rolls lew 
tightly‘ than the untreated material, tliereby pre 
venting the formation of uneven pressure areas, 
especially the so~called "hard spots” in the roll 
and it permits very narrow widths of the material 
to be reeled into rolls of large diameters without 
the danger of telescoping. 
The decreased slipperiness' of the material is, 

‘ further, in apparent contradiction to another re 
marlzable characteristic of the treated material, 
which'is its non-tackiness. In consequence of the 
substantial reduction of the tackiness of the sur 
face, the treated material may be rolled and/or 
cut and stacked without the sheets sticking to 
gether. Moreover, since the connninuted material 
is by nature relatively soft and plastic, the parti 
cles thereof do not damage the blades of the ap 
paratus used for sheeting and slitting the sheet 
materials. What is" more important, the de- 
creased tackiness permits the incorporation of an 
amount of plasticizer and/or softening agent in 
excess of that normally present in a particular 
material, thereby enabling the material to retain 
its. ?exibility for longer periods of time. Sheets 
of the treated material may be easily and rapidly 
removed from a stack, which greatly facilitates 
manipulation thereof by hand or by automatic 
feed devices in wrapping machines and the like. 

It appears probable that the various novel char 

into the surface during the‘ 
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- ets of air provided by them, 

4 s I 

acteristics exhibited by the treated material may 
be ascribed in part to the presence of the particles - 
anchored on the surface, and in part to the pock 

which latter decrease 
the adherence by preventing the direct contact of 
large uninterrupted surface areas. 
,Sincecertain changes in carrying out the above 

process, and certain modifications in the article 
1 which embodies the invention may be made with 

10 
out departing from its scope, it is intended that 
all matter contained in the above description shall 

I be interpreted as illustrative and not in a limiting 
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‘material a plasticizer 

understood that the following 
claims are intended to cover all-of the generic 
and speci?c features of the invention herein de 
scribed,and all statements of the scope of the in 
vention which, as a matter of language, might be 
said to fall therebetweenQ 
We claim: ' Y 
1. A process for rendering less tacky plasticized 

transparent sheet material formed of colloidal 
material swelling in water comprising depositing 
on the surface of said material particles of com 
minuted transparent material oflike character 
in an amount insu?icient to detract substantially 
from the'transparency and smoothness of the 
sheet material but su?icient to render contiguous 
surfaces of the sheet 
particles having a size of not substantially greater 
than 100 mesh, and embedding the comminuted 
material in the surface of said sheet material. 

2. A process for rendering less tacky plasticized 
transparent sheet material formed of colloidal 
material swelling in water comprising depositing 
on the surface of said material, while the sheet 
material is in a swollen condition, particles of 
comminuted transparent material of like char 
acter in an amount insufficient to detract sub 
stantially from the transparency and smoothness 
of the sheet material but su?lcient to render con 
tiguous surfaces of the 
the particles having a, size of not substantially 
greater than 100 mesh, subjecting the treated 
sheet to pressure to’ embed the comminuted mate 
rial in the surface of the sheet material, and dry 
ing the sheet material. 

3. A process for rendering less tacky- plasti 
cized transparent sheet material formed of cel 
lulose hydrate comprising depositing on the sur 
face of said material particles of comminuted 
transparent material of like character in an 
amount insui?cient to detract substantially from 
the’ transparency and 
material but sufllcient to render contiguous sur 
faces of the sheet material non-tacky, the parti 
cles having a ‘size of not substantially greater 
than 100 mesh, and embedding the comminuted 
material in the surface of said sheet material. 

4. In a process for improving the ?exibility of 
sheet material formed of colloidal material swell 
ing in water comprising incorporating in said 

in an amount just sumcient 
to render the sheet material tacky, depositing on 
the surface of said material particles of com 
minuted transparent material of like character 
in an amount insui?cient to detract substantially 
from the transparency and smoothness of the 
sheet material and embedding the comminuted 
material but suilicient to render contiguous vsur 
faces of the sheet material non-tacky, the par 
ticles having a size of not substantially greater 
than 100 mesh, in the surface of said sheet mate 
rial. 

5. In a. process for improving the ?exibility-of 

sense. . 

It is also to be 

material non-tacky, the. 

smoothness of vthe sheet ' 

‘ cient' to render the sheet material tacky, 
said materiel particles of - 

sheet material non-tacky, ' 
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transparent sheet material formed of cellulose 
hydrate, the steps comprising incorporating in 
said material a plasticizer in an amount just su?l 

_ deposit 

in; on the surface of 
comminuted transparent material of like char 
acter in an amount insufficient to detract sub- ' 
stantially from the transparency and'smoothness 
of the sheet material‘ but sufficient to render con 
tiguous surfaces of the sheet material non-tacky, 
the particles ‘having a size of not substantially 
greater than 100 mesh, and embedding the com 
minuted material in the surface of said sheet 
material. I . 

6. In a process for improving the ?exibility of 
transparent sheet material formed of cellulose 
hydrate, the steps comprising passing said mate 
rial through an aqueous solution of a plasticizer 
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for said material, removing water from said ma- . 
terial until the surface is relatively tacky, deposit 
ing upon said tacky surface particles of com 
minuted cellulose hydrate. in an amount lnsu?i 
cient to detract substantially from the transpar 
ency and smoothness of the sheet material but 
su?lcient to render contiguous surfaces of the 
sheet ‘material non-tacky, 
size of not substantially greater than 100 mesh, 
drying said sheet material while subjecting the 
treated sheet to pressure-to embed the commi 
nuted material in the surface of the sheet mate 

rial. 
'7. A process for rendering lesstacky a plasti 

cized sheet material formed of non-fibrous mate 
rial comprising distributing over the surface of 
said material particles of comminuted material 
of like character in an amount insui?cient to 
detract substantially from the normal appear 
ance of the original sheet material but su?‘lclent 
to render contiguous surfaces of the sheet mate 
rial non-tacky, the particles having a size of not 
substantially greater than 100 mesh. 

8. As an article of manufacture, a plasticized 
sheet of non-?brous material carrying on its sur 
face particles of comminuted material of like 
character having a particle size of not substan 
tially greater than 100 mesh, the comminuted 
material being present in‘an amount insufficient 
to detract substantially from the normal appear 
ance of the original sheet material but su?lcient 
to render contiguous surfaces of the sheet mate 
rial non-tacky. 

9. As an article of manufacture, a plasticized 
transparent sheet of non-fibrous colloidal mate-4 
rialv swelling in water having embedded in its 
surface comminuted material of like character 
having a particle size of not substantially greater 
than 100 mesh, the comminuted materialbeing 
present in an amount insuf?cient to detract sub 
stantially from the transparency of the original 
sheet material but suf?cient to render contiguous 
surfaces‘ of the sheet material non-tacky. 

10. As an article of manufacture, a plasticized 
sheet of cellulose hydrate carrying on its surface 
comminuted material of like character having a 
particle size of not substantially greater than 100 
mesh, the comminuted material being present-in 
an amount insufficient to detract substantially 
from the normal appearance of the original sheet 
material but su?lcient to render contiguous sur 
faces of the sheet material'non-tacky. 

11. As an article of manufacture, a plasticized 
transparent sheet of cellulose hydrate carrying 
on its surface comminuted material of like char 
acter having a; particle size of from 100 to 200 
mesh, the comminuted material being present in 

the particles having a, 
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an amount insuf?cient to detract substantially 
from the‘ normal transparency of the original 
sheet material but su?icient to render contigu 
ous-surfaces of the sheet material non-tacky. 

12. As‘v an article of manufacture. a plasticized 
sheet of non-?brous material carrying on its 
surface comminuted material of like character 
having a particle size of not substantially greater 
than 100 mesh, one pound of said comminuted 
material being distributed over one surface of 
from 6,000 to 12,000 square yards of said sheet 
material. _ 

2,057,548 5 
13. As an article‘ of manufacture. a plasticized 

transparent sheet of colloidal material swelling 
in water having anchored on its surface com 
minuted material of like character having a par 
ticle size of from 100 to 200 mesh, one pound of 
said comminuted material being distributed over 
one surface of from 6,000 to 12,000 square yards 
of said sheet material. 

ROGER N. WALLACE. 
RENE SCHWARZ. - 
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