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The present invention relates to the pro 
duction of an improved article of manufac 
ture which is capable of a variety of uses, 
such for instance as a protecting covering 
for articles of merchandise which are sus 
ceptible to the action of water and air, a 
gas bag for balloons and similar purposes, 
one of the objects of the invention being 
to provide a hollow body which may be 
folded or crumpled without injuring its 
EEE quality, whereby the same may 
e used frequently. 
A further object of the invention is to provide a protecting package of the charac 

ter described in the form of a seamless, hol 
low body of approximately the shape of the 
article to be protected, and which is free 
from odor. 
A further object of the invention is to 

provide a process of manufacturing the ar 
ticle whereby the vapor pressure of the film 
forming solution may be utilized to produce 
a film of uniform thickness. . With the foregoing and other objects in 
view, which will appear as the description 
proceeds, the invention consists in the novel 
procedure which will be hereinafter more 
fully described and particularly pointed out 
in the claims. In the drawings accompanying and form 
ing part of this specification, 

Fig. 1 is a side elevation of a cigar-pro 
tecting package in the form of a capsule 
made in accordance with the present inven 
tion; . Fig. 2 is a side elevation of a modified 
form of cigar-protecting package; Fig. 3 is a side view of a protecting 
package made in the preferred form for con taining granular or pulverized articles; and, 

Figs. 4 and 5 are partly sectional, side 
elevations of a mold in which a capsule simi 
lar to that shown in Fig. 1 may be made, 
the two figures illustrating different posi 
tions of the parts at different stages of the 
process. 
Organic, natural formations which are sus 

ceptible to damage by the action of water 
or air, or which are liable to quick deteriora 
tion, are often provided by nature with pro 
tecting envelopes of thin film. It is the 
object of the present invention to imitate 
this natural formation by producing a film 

which may be used as an effective protect 
ing covering for commercial articles which 
are liable to be damaged by moisture and 
air, and which covering can be manufactured 
at small cost. . In the manufacture of the package herein 
described, materials are used which are sol 
uble in a volatile solvent and which upon 
evaporation of the solvent, form a thin, 
transparent film. I have discovered that 
cellulose derivatives, such as cellulose ester, 
acetate, copper oxide cellulose of ammonia, formyl cellulose, viscose (Xantogenat), as 
well as benzoate acetate, or nitrate of cellu lose may be used to advantage. Chemically -- 
pure cellulose produced by the well-known 
method of coagulation from a solution of 
yiscose may be used if desired. Acetyl cel 
lulose, however, has proved most satisfac 
tory, since the thinnest films can be produced 
therefrom, which even at a thickness of 
1/100 millimeters is entirely sufficient for 
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the purposes of the present invention. Niš. . 
to cellulose should be used only when suffi- . 
ciently denitrated, because of its inflamma 
ble character. If a quantity of acetone, or benzol, or equivalent solvent, is placed in a 
vessel and the latter is made airtight a con siderable vapor pressure is developed within . 
the vessel due to the evaporation of the sol 
vent, and I have discovered that this vapor 
pressure can be made use of to great ad 
vantage in the formation of the hollow bod 
ies forming the subject matter of the present . 
invention, because it prevents the formation 
of blisters, air bubbles, etc. The essential 
features of the process, therefore, consist in 
using a volatile solvent and so manipulat 
ing it as to produce a maximum vapor pres 
sure, which effect is accomplished by the 
exclusion of atmospheric air from the vessel 
in which the article is being formed. 
The new method consists substantially in 

distributing the solution under the action 
of the vapor pressure generated by the sol 
vent, on the walls of a suitable form or mold 
in an air-tight room, which room may be 
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under normal atmospheric pressure or may 
be under vacuum. By this means it is pos 
sible to produce hollow bodies of uniform 
thickness. without blisters and less than 
1/100 millimeter in thickness. - The following is an example of the man 



ner of carrying out the improved process, 
reference being had to the accompanying 
drawing .. 4 A solution of a cellulose derivative, for example acetylcellulose, in a volatile Sol 
vent, such, for instance, as acetone, or a so 
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lution of a cellulose derivative in benzol is 
poured into a hollow mold, such for instance 
as the mold A shown in Fig. 4, care being 
taken that such mold is perfectly if: 
since otherwise the resulting film is likely 
to become turgid. A second hollow mold B, 
the open end of which is adapted to fit over 
the open end of the mold A, is then placed 
in position on said mold A, the joint be 
tween the molds A and B being as nearly 
airtight as possible. The molds are then 
inverted, that is to say, the mold B becomes 
the lowermost, so that the solution passes 
from the mold A into the mold B, leaving a 
thin film on the inner wall of the mold A. Owing to the comparatively large quantity 
of solvent in the mold and the exclusion of 
air therefrom, the vapor pressure generated 
is high and assists materially in the forma 
tion of a perfect film on the wall of the 
mold A. The molds are then taken apart 
and the film or layer adhering to the mold 
A is allowed to dry. A second mold. A may 
then be fitted to the mold B and the mol 
inverted so that the new mold. A becomes 
the lowermost, whereupon the mold B ma 
be removed and its film allowed to dry. 
Second mold B being fitted to the new mold 
A and the process of inversion continued 
until all of the solution has been used. 
After all of the molds have been coated on 
their inner walls with film and the solvent 
evaporated, the films can readily be lifted 
from the molds without injury. As herein 
before stated, the process must be carried 
on either in a vacuum or in an airtight room, 
and care must be taken that the admission 
of air takes place evenly until the film has 
competely set, because under such conditions 
the vapor pressure generated by the solvent 
acts on the film to produce a uniform thick 
leSS 

A very important advantage in the use of 
this process is that no medium, such as oil, 
talcum, or the like, is necessary to permit 
separation of the film from the molds, be 
cause after the solvent has evaporated, the 
skin or film formed on the wall of the mold 
can readily be removed therefrom. 
For manufacturing capsules, such as that 

above described, on a large scale, a number 
of forms may be secured on a single frame, 
which may be placed within a container 
which is closed to the atmosphere and partly 
filled with the solution. The form filled 
with solution may then be dropped, where 
upon the P. pressure in E. container 
chamber will exert its force on the films produced on the forms, thereby forming 
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films of uniform thickness. Other methods 
of carrying out the process will readily sug 
gest themselves to the manufacturer. In all 
cases, however, care must be taken to ex 
clude the air during the operation of the 
pressure effect of the solvent, since otherwise 
light blisters are likely to be formed and the 
thickness of the film will not be uniform. 
If desired, a suitable neutral gas may be 
used for drying the hollow film bodies in 
stead of permitting them to dry in the open 
al. 

Hollow bodies of greater thickness may be 
formed by producing several successive lay 
ers of film, either of the same or different 
chemical ingredients, but the ingredients 
used must be such as are soluble in a vola 
tile solvent. Colors may also be added to 
the Solution, as well as any suitable mate 
rials for increasing or decreasing the sup 
pleness of the film. 
The force of the vapor pressure may be 

regulated in any suitable manner. The 
length of time necessary to complete the 
process is dependent upon this regulation, 
while the thickness of the film is dependent 
upon the degree of force exerted by the vapor 
pressure and the length of time during 
which such force is in operation. It, there 
fore, follows that the operator can readily 
control both the thickness of the film and the 
time consumed in carrying out the process. 
The materials from which the molds are 

to be made should be chosen with a view to 
obtaining a surface to which the solution 
will not readily adhere, such for instance as 
glass or polished metal. The smoothness of 
the walls of the molds will affect the trans 
parency of the hollow bodies, 
When it is desired to use the hollow bod 

ies for advertising purposes, the desired ad 
vertising matter may be engraved on the in 

F.the molds or forms and, of course, 
Willi be reproduced on the film. The cost of 
printing the films is thus eliminated and the 
further advantage is obtained that the films 
can be marked with the trade-marks, prices, 
etc. of the goods which they enclose. . 
A protecting envelope made as herein de 

Scribed is particularly well adapted for use 
With articles of food, tobacco manufactures, chemical and pharmaceutical products, etc., 
because of the fact that it will not impart to 
Such articles any undesirable or foreign 
Smell. Moreover, because of the fact that the envelope may readily be removed from the 
article without injury, it may be repeatedly 
used. The envelope is extremely economical 
to manufacture, since a thousand complete capsules for cigars of average size can be 
produced from a solution containing less . . . 
than 250 grams of acetylcellulose. The in 
vention is, however, not limited to the use 
above set forth, but, since even a film of: 
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stance of acetylcellulose, is gas tight, the 
hollow bodies may be made of sufficient size 
to form balloons, and for such use the gas tight quality and strength may be increased 
by forming the film of layers of chemically 
different ingredients, with an intermediate 
layer of caoutchouc or equivalent gum, 
whereby the latter adds strength to the film 
and is itself protected against the action of 
the atmosphere, sun, etc. 
When individual capsules are used for 

cigars, for instance, the two halves of the 
capsule are drawn over the cigar from the 
opposite ends thereof until the open end of 
one half overlaps the open end of the other, 
and if the joint thus formed is not sufficient 
ly airtight, a suitable adhesive material may 
be interposed between the overlapping ends 
of the capsule. When an especially air-tight capsule is de 
sired, this can be produced by merely form 
ing the film of greater thickness. 
As a container for tea, coffee, or cut tobac 

co, as well as baking powder, and similar 
pulverized material, a film of hollow spher 
ical form, such for instance as that shown 
in Fig. 3, is preferable. A container of this 
form, having a small opening which can be 
readily closed so as to render the container 
air-tight, can be readily formed by the pres 
ent process, and for this purpose it is pref 

to use a film formed of two or three layers of different chemical composition as 
above described, so as to increase the air tight quality of the container. Such layers, 
however, may be formed of cellulose acetate of different degrees of acetylation or Solu 
bility; or layers of caoutchouc or g. 
percha may be alternated with layers of cel 
lulose acetate, benzoate, nitrate, and so forth. 

Heretofore it has been the practice to 
wrap or roll tobacco products in tin-foil, or in transparent paper. It is obviously impos 
sible, PE R to enclose the E. 
in an airtight envelope. such as that herein 
described, and, while I am aware that cellu lose-containing materials, such as cardboard 
paper, have been used, the parts of the con; p. tainer are usually held together by means of 
an adhesiye and the package is neither air. 
nor water proof, nor are such packages pliant or capable of being crumpled with 
out injury, and, moreover, are too expensiye. 
The well-known transparent films of gela 

tine or celluloid could not be used for the purposes of this invention, because they 
would have to be made of considerable thick 
ness, and therefore could not be crumpled 

60 
without injury. Furthermore, gelatine is 
not waterproof, and celluloid always con 
tains an odor of camphor which it is im 
possible to remove therefrom. The manufacture of jointless hollow 
bodies by immersing forms in a solution 

f85 and thus forming a film on the outside of 

gutta 

the form is, of course, well-known. In the carrying out of such processes, however, 
where the hollow bodies are formed on the 
outside of the mold, the manufacture is re 
stricted to certain forms, because in prac 
tice the thin hollow bodies cannot be re 
moved from the mold without injury to the 
film if, for instance, the mold is of spherical 
form. Moreover, even under such restricted 
use it is necessary to coat the surface of the 
mold with some material, such as taicum, 
oil, or grease, to prevent the film from stick 
ing fast on said mold. This practice is ob 
jectionable, because the anti-adhesive mate 
rial imparts a foreign odor to articles placed 
in the hollow film body. On the other hand, 
by means of the present invention, the film 
can be formed on the inside walls of bodies 
of any shape, and there is no necessity for 
the use of any anti-adhesive on the wall of 
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the mold, because the film can readily be . 
folded or crumpled without injury for re 
moving it from the mold. 
Having thus described my invention, 

what I claim is: - ; : 1. An article of manufacture, comprising 
a seamless hollow body formed of chemical ly different layers so disposed that layers 
of cellulose derivatives alternate with layers 
of material soluble in volatile solvents, said capable of being crum hollow body being 
pled without injury. 2. The process of manufacturing hollow 
bodies which consists informing a solution 
of a cellulose derivative in a volatile solvent, 
placing said solution in a mold so as to cover 
the inner wall of said mold, excluding at 
mospheric air from said mold, and pouring 
the solution into a second mold in airtight. 
communication with said first mold. 
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3. The process of manufacturing hollow : 
bodies, which consists in forming a solution 
of a cellulose derivative in a volatile solvent, 
placing said solution in a hollow mold there 
y to cover the inner wall of said mold, in 

verting a second mold over the open end of 
said first mold thereby, to exclude atmos 
heric air from the molds, and inverting 

the position of the two molds. . 4. The process of manufacturing hollow 
bodies, which consists in dissolving in vola 
tile solvents a material adapted to form a 
skin when the solvent is volatilized, pour 
ing the solution into a number of molds and 
placing the filled molds in an airtight ves 
sel, manipulating the vessel and molds so 
that the surplus of the solution collects at 
the bottom of the vessel, the layers of the 
solution sticking to the walls of the molds 
being exposed during the process to the 
vapor pressure of the solvents by the exclu 
ision of the outer air thereby to cause the same to spread uniformly, and subjecting 
the layers of solution in the molds to the 
action of the air thereby to dry the same. 
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5. The process of manufacturing hollow 
bodies, which consists in dissolving in vola 
tile solvents a material adapted to form a 
skin, placing said solution in a number of 
molds and fastening these molds in an air 
tight vessel on a frame which is capable of be 
ing turned, turning the frame with the filled 
molds within the vessel so that the surplus 
of the solution trickles out of the molds, the 
layers of the solution sticking to the inner 
walls of the molds being exposed during the 
E. to the vapor pressure of the solvents 
y the exclusion of the outer air thereby to 

cause said layers to spread uniformly, and 
admitting air into the vessel thereby to dry 
said layers. 

6. The process of manufacturing hollow 
bodies, which consists in dissolving cellulose 
derivatives in volatile solvents, placing said 
solution in a number of molds fastened with 
in a vessel on a frame which is capable of be 
ing turned, said vessel being capable of be 
ing closed airtight, turning said frame with 
the filled molds thereon so that the surplus 
of the solution trickles out into the vessel, 
the layers of solution sticking to the inner 
walls of the molds being exposed during the 
process to the vapor pressure of the solvents 
by the exclusion of the outer air thereby to . 
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cause said layers to spread, and then sub 
jecting said layers to the action of a drying 
medium. 

7. The process of manufacturing hollow 
bodies, which consists in dissolving acetyl 
cellulose in volatile solvents, placing the 
solution in a number of molds secured with 
in a vessel on a device capable of being 
turned, causing a layer of the solution to 
excluding air from said vessel thereby to 
cause the vapor pressure of the solvent to 
exert pressure on said layers, and drying 
and removing said layers from the molds. 

8. The process of manufacturing hollow 
bodies, which consists in dissolving acetyl 
cellulose in aceton, placing the solution in a 
number of molds secured within a vessel on 
a device capable of being turned, turning 
said device thereby to cause the solution to 
flow from said molds leaving only a layer 
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adhere to the surface of each of said molds, 
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thereof on the surface of each of the molds, 
excluding air from said vessel thereby to 
cause the exertion of vapor pressure on said 
layers, and then subjecting said layers to 
the action of a drying medium. 
In testimony whereof I have signed my 

name to this specification. SACOB FABER. 


