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This invention relates to bottles produced from 
Viscous liquid plastic materials or dopes, including 
cellulosic derivatives. Other substances or com 

... binations with cellulose derivatives in various 
s states of viscosity and solution may also be used. 

Specifically as related to the type of bottle 
which forms the subject matter of this inven 
tion, I contemplate the production of a bottle 
and a cap which may be used for carbonated bev 
erageS. Such a bottle may have a durable wall & 
structure or may have walls of a softer, collapsible 
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nature to suit particular requirements and uses. 
However, the invention is not limited to bottles 
for use solely for carbonated beverages; but many 
other types of bottles may be produced. 
As it may be desirable to provide bottles formed 

in two parts to be assembled at the point of use, 
or as a single complete bottle ready for immediate 
use, suitable methods of making both types of 
bottles are herein disclosed. 
Among the objects of the present invention is . 

to provide a bottle formed of suitable plastic 
material, including cellulose derivatives, which 
will be less liable to breakage during use and 
handing than glass bottles now in common use 
and which has such other apparent advantages 
as are inherent from the construction of the bot 
tle from tough, flexible, transparent and light 
Weight material. However, other materials dif 
fering somewhat from cellulosic dopes in their 
nature may also be used. Solutions of cellulose 
acetate in and with various natural gums or 
resins, synthetic condensation products or nitro 
cellulose, with or without modifying agents, may 
also be used in the processes and to form the 
articles hereinafter to be described. 
with relation to the manufacture of a two 

part bottle, which is to be assembled by the user 
to form a completed bottle, the invention pro 
yides a Way of forming the mouth and neck por 
tions of the bottle on the upper portion, while 
Sitable rims or flanges are preferably provided 
at the adjoining ends of the two portions, which 

... may be rolled together to form a shoulder flange 
on the completed bottle, the purpose being to 
strengthen the bottle and to provide an annular 
edge around the largest diameter portion thereof 
upon which it may be supported during charging 
and capping operations. . . 
A further object- of the invention is to SO co 

ordinate the shape and configuration of the cap 
and the mouth of a bottle that a suitable en 
gaging portion may be provided on the bottle for 
receiving the stopper type of cap herein disclosed. 
In this connection, it is a specific object to so 

arrange these parts in their relation to one an 
other that internal pressure from a carbonated 
liquid will serve to produce an intimate seal be 
tween the edges and engaging portions of the 
bottle mouth and an associated stopper cap. 

In making a relatively soft or collapsible bot 
tle, it will be found necessary at times to have 
a suitable degree of rigidity in the upper portion 
of the bottle, for which reason and also to pro 
vide constructions desired by users, the upper por 
tion of the bottle may be press-formed from paper 
plastics or many other types of plastic composi 
tions. In Such a case, this portion of the bottle 
may be embossed, color-printed or otherwise 
labeled. However, as in most instances, sufficient stiffness can be imparted to the upper portion 
of the bottle by using cellulose materials, which 
likewise can be decorated, colored, labeled or emi 
bOSsed at the time of manufacture, such materials 
may be employed preferably because of their 
transparency and toughness. Exceptions to this 
rule may, however, be desirable for particular 
purposes or to satisfy particular users. 
A bottle such as outlined in the preceding para 

graph would have a transparent lower body por: 
tion showing the beverage contained, while the 
upper portion, which sometimes may be formed 
of opaque materials, will be slightly more rigid or 
reinforced by ribbing, for example, as herein 
after disclosed relative to other parts of the bottle, 
Thus a cap may be applied to and removed from 
the mouth of the bottle without collapsing the 
adjacent body wall structure thereof. 

It is thus an object of this invention to pro 
wide a composite bottle in the sense that different 
materials may enter into the construction of the 
Walls of its several portions, one portion being 
made up of several coatings or laminations of 
different materials and having a greater thickness 
or firmness of structure than the other portion. 
Also, one part of the bottle may be opaque and 
the other part transparent, but of greater soft 
ness for certain purposes, so that a user hay 
collapse the bottle after consuming its contents. 
In this connection, it is an object to provide a 
narrow neck bottle of collapsible structure for 
use at ball parks and other places where a glass 
bottle is undesirable or dangerous. 
Another object is to provide conventionally 

shaped bottles of more rigid structure for bot 
tling carbonated beverages, and also to provide 

0. 

15 

20 

25 

30 

35 

40. 

45 

50 

bottles of different appearance for the bottling . 
and sale of other carbonated drinks. While the 
type of bottle shown has a particular form and 
structure, the invention is not limited to this em 55 
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bodiment as wide-mouth containers and jars may 
be manufactured by the means and methods 
herein disclosed. 
Among the novel steps of the invention for 

the forming of bottles in separate parts Or as a 
unitary bottle are the procedures of coating ex 
ternal or internal faces of molding implements 
With film-depositing liquid plastic materials or 
dopes, while negative or positive air pressures 
are used to control the fluid movements of the 
plastic materials or dopes relative to the film 
receiving surfaces of the molds. 
The invention also includes the forming of the 

bottle body or any hollow shape, in as far as 
its major Wall surface is concerned, by a single 
coating of a molding implement with a viscous 
liquid plastic material or dope to produce a flex 
ible Wall, which is rendered stiff and Serviceable 
by reinforcements, ribbings or other strength 
ening portions. In this connection with relation 
to forming a serviceable bottom Wall for a bottle, 
it is an object of my invention to use vacuum 
communicated from Within a molding element to 
the bottom-shaping surface upon which the plas 
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tic material is being deposited, such surface be 
ing provided with suitable recesses or grooves into 
which the liquid plastic material is caused to flow 
by differential pressure. As the plastic material 
Solidifies in Such grooves, there will be formed a 
Wall or rib, which is integral with but at right an 
gles to the bottom wall of the hollow container, 

- which rib will act to buttress and prevent the easy 
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collapse of the adjacent wall portion of the hol 
low shell-like body of the container.'. When used 
with the bottom Wall proper of a bottle, the ribs 
Will prevent distention or outward bulging when 
the bottle is filled or under internal pressure. 
Thus, this type of ribbing will aid in maintaining 
the desired shape and rigidity without increasing 
the overall thickness of the reinforced. Walls. 
In another respect, it is the purpose of my 

invention to employ both vacuum action and air 
pressure in . causing close surface adhesion of 
Viscous plastic materials or dopes to the relatively 
smooth and polished surfaces of forming molds 
and in holding or releasing the inceptive film rela 
tive thereto. Also, suction may be used in with 
drawing air from molding cavities, so that the 
Coating material or dope may be drawn in to es 
tablish uniform contact with forming faces and 
thereby, for instance, to form the finished upper 
edge of a hollow container or the brim of a tum 
bler type of drinking vessel. 
With relation to the dip-forming of the mouth 

of a bottle, it is an object of this invention to es 
tablish local control of the movement of a liquid 
plastic material at the point of deepest submer 
Sion of the mouth or lip-forming end of a mold 
ing element and to utilize variations in the fluid 
or air pressure application to govern the flow of 
the film-forming material and the extent to 
Which it contacts With the lip or mouth-forming 
surface of the molding element. Such variations 
in the gaseous pressure over the surface of the 
liquid plastic material or dope may be employed 
to create alternate advancing and receding 
movements of the body of liquid plastic material 
or dope for depositing successive coatings or 
films on the lip or mouth-forming surfaces of the 
forming elements, so as locally to increase the 
thickness or general strength and toughness of 
the wall forming this portion of the bottle. 
Aprincipal object of the invention is to form 

from organic plastic materials, a bottle body 

2,099,055 
and to provide in that body of plastic material 
all the advantages inherent in a glass bottle 

from the use of relatively unbreakable plastic 
materials. - -- 

The light weight of the various plastics usable 
according to my present invention provides a 
considerable saving in packaging and freight 
costs over conventional glass bottles. Cellulosic 
materials are as transparent as glass and can 
be produced practically Waterproof and odorless. 

Coupled With the additional advantages inherent . 

The production of bottles in an economical way as 
is made possible by the processes employed in 
carrying out my present invention of producing 
hollow containers will afford new uses and open 
new markets for many plastic materials. 
In the accompanying drawings, there are shown 

two types of bottles, which are the specific sub 
ject matter of this invention, and the means and 
methods of making both types. - 

Figure i is a view in Wertical section of a bot 
tle which was formed of two separate portions; 

Fig. 2 is a view in Wertical section of a similar 
bottle made in one part; 

Figs. 3 and 4 are views in central vertical sec 
tion showing caps or stoppers suitable for use 
respectively with the bottles shown in Figs. 
and 2; 

Figs. 5 and 6 are fragmentary views in central 
vertical section showing the bottles respectively 
illustrated in Figs. 1 and 2 with caps or stoppers 
therein; 

Fig. 7 is a fragmentary view in Central vertical 
Section showing part of an apparatus for-making 
the upper portion of a bottle of the two-part type 
of construction; 

Fig. 8 is a composite fragmentary view princi 
pally in central vertical section showing an ar 
rangement of apparatus which may be used for 
forming the main or lower body portion of a 
two-part bottle, this apparatus also being usable 
in making drinking cups by a similar method, 
the left hand half of this figure showing one con 
struction for controlling the temperatures of the 
molding implement and the right hand half, an 
other or modified construction for the same pur 
pOSe: 

Figs. 9 and 10 are views in central vertical sec 
tion of the upper and lower portions respectively 
of a bottle, which portions together form a two 
part bottle, the relative position of the figures 

20 

indicating the arrangement of the bottle portions . 
prior to their being assembled as a bottle; 

Fig. 11 is a composite fragmentary view sub 
stantially in vertical Section of an apparatus Stit 
able for uniting the portions of a two-part bottle 
and illustrating the method employed, the left 
hand half of the figure illustrating a preliminary 
step in the process and the right hand half, the 
process of uniting the two bottle portions sub 
stantially completed; 

Figs. 12 to 17 inclusive are a series of dia 
granrnatic views in vertical Section illustrating 
process steps and the relationship of a molding 
implement to a bath of liquid plastic material or 
dope during the formation of a one-piece bottle; 

Fig. 8 is a composite fragmentary view illus 
trating a preferred method of compacting the 
shoulder wall formation of the one-part bottle to 
form a shoulder flange thereon, the left half of 
the figure showing the compacting about to begin 
and the right half, the compacting substantially 
completed; and 

Fig. 19 is a fragmentary assembly view, princi 
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comparable to bottles now being made of glass pally in vertical section, illustrating one type of 75 
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2,099,055 
arrangement for removing surplus plastic ma 
terial from the mouth of a bottle. 
A bottle f, Fig. 1, is produced from two separate 

hollow body portions 2 and 3, these portions being 
united in a manner to produce a water and air 
tight seal. The preferred Way of uniting the two 
bottle portions is to use a combination of sealing 
dope or adhesive, local heat treatment and me 
chanical action as indicated in Fig. 11. 
The bottle portions 2 and 3 are preferably 

formed by dipping Suitable formers or molding 
implements into a liquid plastic material or dope 
to deposit a film of the liquid thereon, which may 
thereafter be rigidified in any suitable manner, 
as by the evaporation of the volatile solvent from 
a viscous cellulosic dope, while it is spread as a 
film on the heated surfaces of the molding mem 
bers, generally indicated at 4 and f, Figs. 7 and 
8. This film also may be formed from other Suit 
able liquid plastic materials, which are capable 
of being rigidified by coagulation, condensation or 
otherwise, as a layer or film coating on the exte 
rior or interior faces of suitable molding imple 
ments. 
The several molding implements 3 used for 

shaping the upper portions 2 of bottles, Fig. 1, are 
submerged in a bath of liquid plastic material or 
dope 5 as indicated in Fig. 7. For this purpose, 
the liquid plastic material or dope 5 may be bod 
ily elevated to effect the required amount of sub 
mersion or surface contact with one or several 
molding implements 4, while the latter are or may 
be kept relatively stationary. Such a method of 
applying the liquid plastic material or dope is ad 
vantageous where several different movements 
are otherwise to be given to such molding imple 
ments, Figs. 7 and 8, since by this means the 
mechanical operating means required may be 
simplified. 
The film-receiving or molding implement 4 has 

a tubular passage 6 leading into an air bell cavity 
7 at the lower end thereof. When the implement 
4 is submerged, the air pressure in the cavity 
may be controlled to keep the liquid plastic ma 
terial or dope from rising above a certain prede 
termined level. In this way, there may be estab 
lished an artificial level for the liquid plastic ma 
terial or dope inside the cavity , so that only a 
predetermined desired portion of the inner face 
of shell 8 of the implement will be covered by 
the plastic material, Fig. 7. By this arrangement, 
the curved reentrant lip wall 9, Fig. 1, of the bot 
tle mouth may be formed. 
As it is desirable to impart greater strength to 

the lip Wall 9 of the bottle because of its in 
tended association with a cap or stopper, the liq 
uid plastic material may be caused successively 
to recede from and advance to a predetermined 
artificial level line in the cavity 7, thereby de 
positing Successive coatings of the plastic na 
terial on the lower curved end of the molding 
implement, which coatings, because of being suc 
cessively exposed to air while being constantly 
exposed to heat from within the shell 8, form a 
much thicker cohesive film layer containing rela 
tively less of a solvent, if such is employed, than 
the film deposited on the exterior surface of the 
implement 4. 
The implement 4 is also provided with an inner 

casing 29, which functions as a partition wall to 
divide the Space between the tube forming the in 
ner passage 6 and the outer shell 8, so that heat 
ing or cooling fluids can be circulated, as indi 
cated by arrows 0. The temperature controlling 
medium passes down along the inner side of the 

3 
outer shell 8 to the lower end thereof, where the 
lip of the bottle is formed and at which end a 
greater degree of heat transmission is preferably 
effected, and thence upwardly along the Outer 
face of the tube forming the inner passage 6. 
This arrangement for temperature control per 
mits of quick expansion and contraction of the 
Shell 8 during the "green' period of the plastic 
film and is an aid in temperature treatment of 
different plastic materials. It also helps in re 
leasing the film during hot water dipping, if such 
expedient is used, as the implement body can be 
chilled and thus reduced in its dimensions rela 
tive to the expanding film body thereon. 

he molding implement A, Fig. 8, which is 
used to shape the lower portions 3 of the bottle 
comprises a shell 2 having an inner tubular ex 
tension f3 for conducting air at desired pressures 
to a cavity 4 at the lower end of the molding 
implement. The shell 2 may be heated by elec 
trical resistance means 5 shown at the right in 
Fig. 8, or by the circulation of a fluid tempera 
ture-controlling medium passing through suit 
able spaces or passages 6 and 7 shown at the 
left in Fig. 8, the latter expedient being preferred 
for this type of molding implement. 
The bottom cavity 4 of the implement Af 

shapes the bottom portion of the bottle and com 
prises a slightly raised wall portion 8 which 
forms the horizontal bottom wall of the bottle 
shown at 9 in Fig. 1. Intersecting ribs 20, Fig. 1, 
at the bottom of the bottle are formed in grooves 
2, Fig. 8, which extend crosswise into the wall 8. 
The procedure of forming the bottom wall por 

tion of the bottle will now be described. At the 
instant of Submersion of the molding implement 

, the interior of the tube 3 is evacuated, caus 
ing the withdrawal of air from the cavity 4 and 
the grooves 2 through capillary ducts 22, which 
connect with the interior of the tube f3, so that 
the liquid plastic material or dope will be im 
mediately drawn by suction into the cavity 4 
and the grooves 2. The plastic material. Which 
enters the grooves in the bottom wall 8 of the 
molding implement will form the reinforcing 
cross ribs 29 of the bottom wall 9 of the bottle, 
Figs. 1 and 10. These ribs will attain substan 
tially fixed dimensions during the immersion pe 
riod of the molding implement f by lengthwise 
and lateral shrinkage, due to the suction action 
On the thin section of the relatively viscous liquid 
plastic material while it is being exposed to heat 
through the side walls of the grooves 2. This 
early rigidification of the ribs continues while 
the molding implement f is removed from the 
liquid plastic material and the film thereon is 
Solidifying or rigidifying. Thus, at the time of 
disengaging the formed film layer from the imple 
ment , air under suitable pressure may be caused 
to pass OutWardly through the ducts 22 and thence 
along each side of each of the ribs formed in the 
grooves 2 to flow between the outer surface of 
the Wall 8 and the inner surface of the film layer 
formed thereon and thus to serve readily to loosen 
the entire lower bottle portion 3 from the imple 
ment f. This action may be assisted at this in 
stant by contraction of the metallic body of the 
implement by internal chilling thereof, as in the 
case of the forming implement 4. 
At the widest point of the upper portion 2 of : 

the bottle, there may be provided an annular rim 
or flange 24, Fig. 9, having a depending portion 3, 
these flange portions being formed at the upper 
portion 23, Fig. 7, of the implement 4. The rim or 
flange,24 is arranged to fit over an annular rim 
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25 of the lower portion 3 of the bottle and to be 
folded to embrace the rim 25 as indicated in Fig. 
ll to form a shoulder flange 58 for the bottle, 
Fig.1. 
The rim 25 is formed at the upper end 26 of the 

molding implement f, Fig. 8. For this purpose, 
suction is used to withdraw air from an annular cavity 2 through capillary ducts 28, causing the 
liquid plastic material to flow into contact with 
the inner faces of the cavity 27. 

For disengaging the film layer 3 from the im 
plement , heated air or water may be forced 
through the capillary ducts 28 to release the rim 
25 and the adjacent substantially cylindrical body 
portion. This stripping action should take place 
at the same time the bottom end of the film body 
is being released or stripped from the cavity 4 
as aforesaid. 
The annular rim 25 is normally relatively thick 

because of the tendency for the plastic material 
to fill the annular cavity 27, which action is to a 
certain extent independent of and subsequent to 
the suction action. Thus, the upper edge or brim 
portion of the hollow body or lower bottleportion 
3 is the last portion to solidify. 

It will be advantageous to permit the rim 25 to 
retain a degree of "greenness' or a greater propor 
tion of the solvent (if such be used) as it aids 
When Sealing this rim to the flange 24. 

Instead of the down-turned rim 25 as shown at 
the upper end of the bottle portion 3, Fig. 10, the 
rim may be flat and the down-turned border 
flange 30 omitted, in which case the rim should 
for best results be wider than that shown and be 
interengaged in such manner with the rim parts 
24 and 3 of the upper portion 2 of the bottle 
as to produce Substantially interwoven annular 
grooves in the shoulder of the bottle. Alterna 
tively the rim portion 3 may be first rolled down 
and then folded in as shown in Fig. 11. For Some 
uses, however, both rims to be connected together 
may beformed without depending border portions 
when the plastic material used is of Such nature 
as to be fused, Welded or coalesced into One homo 
geneous body by heat and pressure. 

In Figs. 3 and 5, there is illustrated a bottle cap 
32, which is adapted for use with a bottle mouth 
or lip of the type shown in Fig. 1. The cap 32 has 
a brim 33 which may be grasped to enable one 
to remove the cap quickly from the bottle mouth. 
The cap 32 also has a stopper portion 35 which 
is adapted to be gripped at its lower end by the 
inturned edge 34 of the wall 36 of the bottle 
neck, which is a part of the thickened lip wall 9 
of the bottle formed as aforesaid. The edge 34 
of the bottle neck will cooperate with the stopper 
portion 35 of the cap 32 to form a seat therein, 
which is the actual sealing point. The material 
of which the cap is made should be flexible to 
permit local contraction opposite the edge 34 of 
the bottle neck and should be elastic enough to 
expand or to be increased in size below the edge 
34 by internal pressure in the bottle. In this 
way a good seal is provided between the cap 32 
and the entire portion of the lip wall 9, the lower 
end of the stopper expanding during capping, 
and spring tension being established by the down 
ward push of the brim 33 on 
the bottle. 
In Figs. 4 and 6, there is illustrated a stopper 

cap 37 adapted for use with a bottle neck of the 

the upper end of 

type shown for the bottle of Fig. 2, this cap hav 
ing the additional feature of sealing with an 
outer lip edge 38 of the bottle which is generally 
indicated at 39. The cap 37 is formed with an 

Somewhat in the region of its lower edge. 

2,099,055 
annular recessed portion 55 in its brim. 33a. This 
receSS, when the brim is forced past the edge 38 
of the bottle, will seat itself firmly therearound, 
engaging therewith at the wall 57 of the recessed 
portion 55. In this construction, additional se 
curity is afforded as any normal internal pres 
Sure only Serves to expand the bottle neck gen 
erally indicated at 56, thereby also expanding or 
thrusting outwardly the annular edge 38 of its 
mouth, which results in a tighter seal with the 
Wall 57 of the recessed portion 55 of the brim 33a 
of the cap. 
These caps or stoppers thus afford both inner 

and Outer seals with a bottle of elastic material. 
The material of which the cap is formed may be 
any elastic stock, preferably of cellulosic com 
position, which may be pressed or otherwise 
formed to the required shape. The caps may be 
formed otherwise than by the processes here out 
lined. Also, various compositions of cork with 
organic plastic materials and in some instances 
even rubber may be employed in combination with 
finely divided cork to form the inner contacting 
layer of the stopper portion of the cap and the re 
CeSSedi Walls and brim thereof. 
The elasticity of the material of the cap should 

be chosen in accordance with the elasticity or 
flexibility of the bottle material with which it is to 
be engaged. The greater the hardness of the neck 
portion of the bottle, the stronger the cap may 
be made, and vice versa. It is quite possible that 
a cap of this character may be desired for use with 
glass bottles if the necks of the bottles are con 
structed in accordance with the principles herein 
Outlined for obtaining proper cooperation be 
tween the cap configuration and the bottle neck 
When internal pressure is active on the cap. A 
desirable feature of a cap of this type is the brim, 
which permits easy removal of the cap from the 
bottle. 
The shoulder flange 58 of the bottle, aside from 

its stability factor, functions to support the bottle 
and its contents when it is being capped, the cap 
ping operation itself involving inventive features 
and requirements not directly related to the pres 
ent invention, except that the mouth wall of the 
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bottle must have a certain degree of firmness and 
the stopper portion 35 of the cap must have some 
elastic properties. 
At the time of lifting the molding implement 

out of the plastic material or dope or causing 
the liquid piastic material to recede, each imple 
ment is slightly tipped at an angle to the surface 
level of the liquid plastic material and momen 
tarily kept in light touching contact therewith to 
drain surplus liquid from the molding implement 
without dripping, after which complete with 
drawal of the molding implement from the liquid 
is effected and the molding implement is rotated 
at a Suitable speed to equalize the thickness of the 
remaining deposit and spread the film coating 

At this 
time air or gas currents, or even steam, may be 
caused to impinge against the film body to facili 
tate removal of solvents (if such be used) from 
the plastic film forming the bottle. Other proc 
esses of film rigidification may be practiced be 
fore, during or after rotation of the molding im 
plement as aforesaid, depending upon the com 
position of the plastic material or dope and on 
the thickness of the deposit on the forming im 
plement.. 
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The body portion 3 of the bottle shown in Fig. 
10, may be used as a light weight drinking cup or 
"glass” of the tumbler type, which may be pro 
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2,099,055 
vided with a curved brim by appropriately shap 
ing the annular cavity 27 of the molding imple 
ment. Such a drinking vessel is particularly ad 
vantageous for use in drug stores and other places 
where the sanitary features and light weight as 
well as the unbreakable qualities of the cup are 

O 

important. 
Transparent substantially tubular bodies form 

ed without any stiffening at the neck portion, 
such as metallic mouth-forming parts, can be 
formed by the process so far outlined. The form 
ing of the brim or edge of a substantially tubular 

20. 
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body of the dip-formed variety appears to be 
entirely novel when accomplished at the same 
time the body is formed, which of course promotes 
economy and brings production within practicable 
limits. It also appears that no one has so far 
produced a flat-bottomed article with reinforc 
ing ribs, which feature prevents warping and gives 
strength to the article. s 
The bottle 39, Fig. 2, may be formed in one piece 

from a liquid plastic material or dope, preferably 
high in solid material content. In some instances, 
plastic materials which are kept liquid or near 
liquid at relatively high temperatures may be 
used. - 

. In Fig. 12 is shown a body of a liquid plastic 
material or dope 5 and a suction mold 40 during 
the approach of the latter toward the surface of 
the liquid plastic material or dope, the upper end 
or tip of a hollow tube 4 marking substantially 
the centerpoint of the area of mold contact with 
the pool of the liquid plastic material. The tube 
4 at this instant is in its lower position. With its 
open end projected slightly above the level of the 
liquid plastic material 5 in the pool. As the lower 
surface S3 of the mold 40 around the opening 42 
of the entrance cavity 5 of the mold touches the 
level of the liquid, the open end of the tube 4 is 
moved upwardly out of the liquid, while at the 
same time vacuum is applied to the mold cavity 
44 through a plurality of passages or capillary 
ducts 45 from a conducting passage 46, Fig. 12, 
thereby causing the plastic liquid material to 
move upwardly into the mold cavity as shown in 
Figs. 13 and 14, the tube 4 also moving upwardly. 
to about the position shown in Fig. 14. As the 
mold 40 is progressively filled, Superficial coagul 
lation or solidification of the plastic material takes. . 
place along the walls 50 of the mold cavity, 44. 
The actual depth to which the Surface coagulation 
extends depends of course upon the composition 
and character of the liquid plastic material. 
With a cellulose derivative dope and a heated 

. 60 

mold, the vacuum in the mold will promote in 
creased viscosity and skin cohesiveness in the Sur 
face layer of plastic material. After a certain 
time interval required to produce inceptive co 
hesiveness in the layer of the liquid plastic nate 
rial in contact with the mold walls, a volume of 

... air may be blown from the tube 4 into the body 

5 

of the liquid plastic material or dope, causing a 
separation to take place between the cohesive 
surface layer of plastic material and the more 
liquid central body thereof. Before this action 
takes place, outside cross ribs 87, Figs 2 and 14, of 

75 

the bottle 39 have been formed in recessed grooves 
49 of the mold body. This action takes place ; 
while the air space 68, Fig. 14, is being expanded 
as indicated in Fig. 15 and the central body of 
liquid is being expelled from the mold cavity or 
returned to its source. The vacuum applied as 
aforesaid through the mold walls is instrumental 
in holding the now relatively firm film layer to 
the walls of the mold cavity. The combined ac 

external ribs. 
Smooth all corners and projecting points and 

tion of the air pressure, the heat of the mold, and 
the suction action on the plastic layer is effective 
in removing solvents (if such be used) and in so 
fixing the internal stress factors in the film struc 
ture as to prevent Subsequent warping to a large 
degree. 

. As the liquid plastic material or dope is caused 
to recede downwardly to a point below the actual 
lip Wall of the bottle mold, the application of air 
under pressure through the tube 4, Fig. 16, may 
be discontinued and the hollow space within the 
film receptacle thus formed may be partly evacu 
ated, which aids in removing the solvent (if such 
be used) from the layer of plastic material on 
the inner walls of the mold cavity before the lig 
uid plastic material or dope is again introduced 
into the mold cavity. If the tube A is raised to a 
point close to the upper end of the mold cavity 
and vacuum applied therethrough, all portions 
of the previously formed film may again be coat 

s 

O 

15 

20 
ed. This Second charge of liquid plastic material . 
should be quickly expelled by the application of 
air under pressure through the tube 4 to prevent 
an excessively thick film layer inside the first 
film layer. For forming a film wall of ordinary 
thickness and an upper portion of the bottle body 
of an increased thickness, only a partial resur 
gence of the liquid plastic material or dope up to 
a point slightly past the annular shoulder wall 
may be required. For many types of bottles, 
Such Second coating is superfluous, particularly 
when reinforced bottle structures are being made. 
Very strong bottles may be made by this method 
by a single coating operation, followed by exter 
nally dipping the formed articles in a suitable 
coating liquid. This method is desirable in mak 
ing bottles which are paneled or provided with 

The external coating applied will 

make a good appearing bottle. . . 
The lip. 53 of the mouth of the bottle, Fig. 2, is 

the last portion to be formed, as indicated in 
Fig. 16, wherein the liquid plastic material or 
dope is shown substantially completely expelled 
from the mold cavity. In Order not to disturb 
the lip wall 53 of the bottle as the liquid plastic 
material or dope is expelled from the mold cavity 
by the air pressure action, the entrance cavity 5 
is provided, which enables the air to move the 
liquid plastic material transversely downwardly 
and outwardly away from the film layer while the 
air pressure forces the plastic lip formation 
against the mold. As the liquid plastic material 
or dope recedes completely from the mold cavity, 
a cone-shaped apron of plastic material is formed 
having the shape of the cavity 5, which exten 
sion may later be trimmed off from the lip por 
tion 53 of the bottle as shown in Fig. 19. w 
When the mold 40 is removed from contact 

with the liquid plastic material, Fig. 17, the film 
bottle formed therein is still acted upon and held 
to the inner walls 50 of the mold cavity by the 
vacuum action through the passages 45. The 
inner surface of the bottle Wall may now be acted 
upon by circulating air, heated or otherwise, in 
troduced by any suitable blow pipe into the mold 
cavity. and permitted to exhaust through the low 
er open end thereof. If desired the tube 4f may 
be used for this purpoSe. 

Liquid solvent removers or film coagulating 
means may also be used, depending On the nature 
of the plastic material employed, in which case 
the mold may be inverted. 

In forming the shoulder flange 60, FigS. 2 and 
18, on the bottle body 39, heat and pressure are 
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combined during the "green' stage of the film 
walls, and the hollow rib formed as aforesaid 
may be compacted to form the rib 60 as shown in 
Fig. 18, wherein the preliminary and final steps 
of compacting are shown at the left and right 
respectively. In many instances, this expedient 
is not necessary as this particular bottle may be 
capped without excessive pressure being brought 
to bear on the shoulder flange, the open form of 
which as the article is made as aforesaid, being 
Sufficient for many purposes. Also external rib 
bings may be formed to extend radially of the 
upper portion of the bottle 89 from the shoulder 
flange 60 to the vicinity of the neck portion 56. 

Instead of forming the shoulder flange 60 by 
compacting the hollow shoulder rib on the bottle, 
a shoulder rim, may be formed at the time of 
charging the mold in the same way as the CrOSS 
ribs 47 by providing a rim-shaped recess in the 
wall 50 of the mold cavity and drawing the liquid 
plastic material or dope thereinto by suction. 
Such single ply rim may be reenforced by a num 
ber of webbings or ribs formed in grooves dis 
posed radially in the bottle wall at Spaced points 
above or below the proposed annular groove of 
the shoulder rim and at right angles thereto. 
The mold 40 shown in the Several views is a S 

sembled from several parts and may be con 
structed of any suitable metal and heated in any 
known way, each section thereof, however, being 
heated (or cooled) individually in a thoroughly 
enclosed way, and preferably by air. 
With certain kinds of film bottle structures, 

depending on the nature of the plastic material 
or dope to be used, it will be advantageous in 
order to obtain the best results to subject the 
interior film walls to internal fluid pressure while 
still in the mold and externally acted upon by the 
vacuum action as aforesaid, although vacuum is 
not always needed for the purpose of equalizing 
density factors in the wall structure and in 
removing stresses or their causes. 
The procedure involved is to seat a suitable 

nozzle (not shown) of any suitable pressure Con 
veying means against the film covering or apron 
in the cavity 5 and then to charge the bottle in 
the mold with fluid under, suitably controlled 
pressure to press the walls of the film bottle 
against the walls of the mold Cavity. 
The various methods and means described may 

of course be used in conjunction with one an 
other or be interchanged, whenever such ar 
rangements may be desired, to improve produc 
tion methods, and without departing from the 
spirit and scope of this invention, as for instance, 
the suction process may readily be employed for 
making the body portion 3 of the two-part bot 
tle , or any number of similar shapes. 
The differential pressure process described en 

ables accurate and stable formation of thin and 
heavy wall containers and other hollow objects . 
from cellulosic dopes and other plastic Com 
pounds that normally shrink or reduce in vol 
ume while being solidified and thus are suscepti 
ble to warping, by the uniform and effective re 
moval of solvents during the shaping of articles 
and the fixing of the dimensions by the solvent 
removing means and other expedients applicable 
to the process and inherent therein. 
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For trimming of the surplus film formed on 
the Walls of the cavity 5, a simple expedient is 
illustrated in Fig. 19. The bottle neck is shown. 
as being held in a cutter block 6 while a tubular 
cutter 62 is caused to descend, the cutting edge 
63 thereof engaging a cooperating cutting edge 

2,099,055 
64 of the block, thereby shearing the surplus 
film from the lip wall of the bottle and forming 
the finished edge 38. A number of other types of 
mechanisms for the same purpose may also be 
employed. ... -- 

Certain types of container mouths can be 
formed by the suction process without forming a 
Surplus apron or film, particularly such lip or 
edge formations where the wall is turned out 
Wardly and then downwardly toward or in the 
direction of the bottle. 
Wide mouth transparent containers and boxes 

usable for keeping fresh and displaying food 

O 

products and other merchandise can also be 
manufactured at a relatively low cost with the . 
processes here outlined. m 
Claims directed specifically to the two-part 

bottle shown in Fig. 1 are not included herein, 
but are presented in a copending application, 
Serial No. 629,695, filed Aug. 20, 1932, which is 
a division of this case. My said co-pending ap 
plication also contains claims to the bottle-part 
3, per se, which is separately useful as a drinking 
C9. 
Claims directed to the caps 32 or 3, per se, 

or the combination of such caps with a container 
such as the bottle shown in Figs. 1 and 2 are to 
be found in another of my co-pending applica 
tions, Ser. No. 588,644, filed Jan. 23, 1932, which 
is a continuation in part of the present case. 
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Having thus described my invention I desire 

to claim as new and to secure by Letters Patent: . 
1. A bottle of cellulosic material comprising a 

lower portion with a conical Smooth integral 
Seamless outer surface to receive labels or the 
'like and an upper Smooth integral seamless por 
tion of a generally conical shape but with a wavy 
Outline and terminating in a mouth portion 
smaller than the body portion and having over 
turned curved portions around its mouth adapted 
to fit into a groove around the periphery of a stopper. 

2. A bottle having a substantially frusto-con 
ically shaped, one-piece upper portion of pliable 
Cellulosic material and a smaller neck portion 
made up of curved overturned portions to stiffen 
the material at the neck and shaped to fit snugly 
in a groove extending around the periphery of 
a stopper. . . 

3. Abottle having its upper portion of a seam 
less, one-piece cellulosic material, said portion 
having a contracted neck portion integral with 
said upper portion, the opening through the neck 
portion being bounded by the turned-over curved 
portion, said curved portion curving inwardly to 
wards the neck portion and thence outwardly 
from the neck portion and being adapted to fit 
into a groove in a stopper when the groove ex 
tends around the stopper between its upper and 
lower ends. 
. 4. A one piece bottle formed of pliable cellu 
losic material having a neck contracted in size 
as compared with the upper body portion, the 
inner surface of the neck being formed of a 
turned over curved portion of the material of 
the body portion to stiffen the material of said 
neck, the direction of curvature from the neck 
being outward both below and above the middle 
of the neck portion to adapt it to project into a 
groove around the periphery of a stopper. 

5. A container having a closed end and an open 
end the wall structure of which is translucent, 
lightweight, tough and flexible and which to 
gether with certain reinforcing features asso 
ciated therewith has originated from a cellulosic 
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solution applied to the surface of a mold, the 
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open end of the container being constricted and 
shaped with an outwardly extending reinforcing 
flange. 

6. A container having a closed end and an open 
end the Wall structure of which is translucent, 
lightweight, tough and flexible and which to 
gether with certain reinforcing features asso 
ciated therewith has originated from a cellulosic 
solution applied to the surface of a mold, the 
closed end being so configurated as to present 
a transverse diametrical reinforcing rib. 

7. A bottle made of pliable, cellulosic material 
and having an integral neckportion which tapers 
upwardly from the body portion to the outer end 
of the neckportion, the neckportion being turned 
Over in a curve extending first inwardly thence 
outwardly to form a turned over portion sur 
rounding the mouth of the bottle to strengthen 
the pliable material around the mouth, said 
turned Over portion of the mouth being adapted 
to fit into a groove around the periphery of a 
Stopper. 

8. A bottle having an upper integral seamless 
body portion and a mouth portion, a neck por 
tion between the body and the mouth portion, 
said neck portion being Smaller than the body 
portion but larger than the mouth portion, the 
naterial of the mouth portion being turned. Over 
to form a Smooth circular portion adapted to fit 
in a groove around the periphery of a stopper for 
the mouth. - 

9. A container of flexible wall structure and of 
bottle type having an upwardly tapering neck 
wall with an open mouth which is provided with 
a narrowed-in opening formed by a constriction 
of the wall at the upper portion of neck, said 
mouth being provided with a single ply brim that 
is turned outwardly directly from the narrow 
point of the neck and mouth, said container hay 
ing a seamless wall structure which in its entirety 
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has originated solely from a layer of soft plastic 
material collected on to the walls of a mold cavity 
and Solidified thereat. 

10. A container having a closed end and clo 
Sure engaging open end that is provided with 
resiliently yielding inner and outer contact areas 
for automatically obtaining a sealing hold on any 
closure which is shaped to fit such areas with 
slight pressure, said container comprising a body 
Wall structure which is flexible and which together 
with single-ply rib-walls which are set at right 
angles to the body wall proper, has originated as 
an integral unit from a coating of plastic material 
applied to the surfaces of a mold cavity. 

11. A bottle having walls of a seamless and 

7 
flexible structure set directly from material in 
fuent condition into One continuous integral piece 
with the wall formation at its mouth curved in 
Wardly and thence outwardly to form a funnel 
like mouth portion for the bottle. 

12. A container, the wall structure of which is 
translucent, light weight, tough and flexible, set 
into final shape directly from plastic material in 
fluent condition and having a reinforcing rib on 
its outer surface opposite a smooth inner surface 
and formed of the same material and at the same 
time as, and integral with, the wall that it rein 
forces. - 

13. A container having a closed end and an 
Open end, the Wall structure of which is trans 
parent, light weight, tough and flexible, set into 
final shape directly from plastic material influent 
condition, and having its inner surface Smooth, 
and a rib. On its Outer Surface around it inter 
mediate its ends, said rib being integral with and 
formed at the same time as the wall which it 
reinforces. 

14. A bottle flaring upward to an intermediate 
point and then tapering. in to a mouth, the Wall 
structure of which is translucent, light weight, 
tough and flexible, set into final shape directly 
from plastic material in fluent condition, there 
being a reinforcing rib around the bottle at ap 
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proximately the point where the outward flaring . 
lower portion and the inward tapering upper por 
tion meet, said rib being integral with and formed 
at the same time as the wall which it reinforces. 

15. A container having a closed end and the 
Wall structure of which is translucent, light 
weight, tough and flexible, set into final shape 
directly from plastic material in fluent condition, 
the closed end of said container being concave 
On its Outer Side and Smooth on its inner side, the 
outer concave side being provided with reinforcing 
ribs integral with and formed at the same time 
With the Said end, 

16. The container of claim 13 wherein an addi 
tional integral reinforcing rib is provided around 
the open end of said container. 

17. The container of claim 5 wherein a cir 
cumferential rib is provided intermediate said 
closed end and Said open end, said rib Serving to 
reinforce said container. 

18. A container formed of an inherently water 
proof, previously unformed plastic material with 
relatively thin flexible Walls in One SeamleSS unit 
with an open top end Surrounded by a brim Wall, 
said brim wall being thicker in body section than 
the walls of the container and being shaped with 
a downwardly turned edge. 
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