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To all whom it may coOncern: :
Be it known that I, Max ENGELS, a sub-
ject of the German Emperor, residing at 72
Parkstrasse, Diisseldorf, Germany, have in-
vented certain new and useful Improvements
in Closures and Processes of Making the
Same, of which the followingis a specification.
My invention relates to 2 closure or joint
former or proteéctor made from a substance
exemplified by celluloid in such a manner

- that 1t has the property of altering its di-

25

mensions under the influence of heat and to |

the process of making such closure or joint-
cover. The product forms a strong, durable,
efficient, and air-tight closure for bottles or
other articles to which it is applied.

In the drawings, Figure 1 represents a bot-.

tle closure or cap embodying my invention.
Fig. 2 represents the same cap as applied to a
bottle. Fig. 3 represents a similar form of
cap shown in Fig. 4 as applied to a bottle
having a screw-threaded neck. Fig. 5 repre-

sents & tubular closure shown in Fig. 6 as
used to secure a disk over the neck-opening

-of the bottle. Fig. 7 represents a rod shown

in Fig. 8 as forming an interior closure for a
bottle. - Fig. 9 represents a tube shown in
Fig. 10 as forming a joint cover or protector

- for two pieces of glass tubing.
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Referring to Figs.
cap formed from a tube of celluloid and hav-
ing a flaring wall 11, formed with an in-

wardly-projecting annular flange 12 atits up-
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per end, closed bya celluloid disk 13. -2 rep-
resents a bottle-neck having a bead 21. The
cap 1 is produced by increasing the diameter
of a tube of celluloid, so that initial strains
are set up therein, the celluloid having the
property of freeing itself from these strains
under the action of heat, whereby it is caused
to contract in diameter. It is applied to the

bottle-neck 2, as shown in Fig. 2, by placing

the cap 1 over the mouth of the bottle and

exposing the same to heat, preferably in the
form of steam or hot water. The cap 1 then
shrinks to the form shown, tightly inclosing
the neck of the bottle and forming an air-tight
seal therefor. Owin
heated, it adapts itself to rigidly inclose the
bead 21 of the neck 2, Where%y its accidental
disengagement from the bottle-neck is pre-
vented. ’ o
The form of cap shown in Fig: 3 is similar
in design and construction to that shown in
Fig. 1, except that the wall 11 is preferably
somewhat shorter. It isapplied in g similar

-{)loyed. Fig.

1 and 2, 1 designates a |

to its ductility when"

40 join two or more

manner to a bottle having its
withan external screw-thread. In shrinking
it adapts itself to this screw - thread and
when allowed to cool may be screwed from
the bottle-neck 22 and replaced thereon as
often as desired, forming a perfect substitute
for the metal screw-threaded cap usually em-
5 shows a-short tube 3 of cellu-
oid, the wall of which may be made straight,
as shown. As shown in Fig. 6, it is utilized
by applyingéit to a bottle-neck 23, having an
outturned
being covered by.a disk 4, which may be of
metal or of any desired material. When the
Earts are assembled and exposed to heat, as
efore, the short tube 3. contracts over the
periphery of the disk 4 and beneath the bead
94, forming with the disk 4 an eflicient clo-
sure for a bottle. s

Fig. 7 represents a rod 5, of celluloid, the
diameter of which has been gradually de-
creased in the process of manufacture.

In Fig. 8 the rod 5 is shown as having been
inserted in the bottle-neck 25, provided with
interior corrugations 26. In. this case the
rod 5 when exposed to heat- expands and
fills the neck 25 of the bottle at alfpoints for
its entire length, forming an efficient closure
therefor. ' : '

Fig. 9 designates a tube 6, of celluloid,
which, as shown in Fig. 10, is employed to
join two pieces of glass tube 77, placed end
to end.
scribed, the tube then contracts and firmly
holds the pieces of tubing together, forming
an air and liquid tight jomt therebetween.

1 have described the various closures shown
as formed of celluloid, for the reason that this

material has in a marked degree the property:

of relieving itself from initial strains sst up
during the process of manufacturing an ar-
ticle therefrom by the application of heat, so

‘that it readily changes its diameter or de- -

sired dimensions to fit either around or into
any body to which it is applied.

1 have illustrated various forms of my de-
vice, not with the intention of limiting my-
self to the use of such forms, but, per contra,
to show that my invention may be employed
for fany purposes and embodied in diverse
forms. I therefore.in the claims employ the

word ‘‘closure” in a broad sense to indicate
either an interior or an exterior closure for an
opening of definite size or an -article adapted
' parts, thereby acting as a

ead 24, the mouth of the bottle.

Heat being applied, as above de- -

neck 22 formed
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closure for the gap between them, however -
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. small this may be. Thus, e. g., it is ovident;

- thereafter initial strains, the article being

-terial under initial strain. :

~—

that the insertion in the bottle-neck 2 of a
cork 8,(shown in Fig. 2,) although this would |
ordinarily be unnecessary, would not render
the cap 1 any less a closure. My invention
also includes the process of making a closure
from celluloid or other material by setting up
during the process of shaping the article or

made of a material exemplified by celluloid,
which is capable of relieving its’elfy from such
strains. under the influence of heat. As has
been explained, the closure may be in the
form of a tube, of which both ends or one énd
may be open, a rod, or other suitable shape.

-Without specifiving materials or enumer-
ating equivalents, what I claim is—

1. A closure of material under strain re-
lievable by the action of heat. , .
2. A tubular closure of material under
strain relievable by the action of heat..

3. A cap for bottles or the like of material
under strain relicvable by the action of heat.

4. A closure of celluloid or like material
under initial strain. ) '

5. A tubular closure of celluloid or liké ma-

6. A bottle-closing cap of celluloid or like
material under initial strain. o

7. The process of making a closure, which
consistsin setting up initial strains by the def-
ormation of a material capable of relieving
itself of such strains under the action of heat.

8. The process of making a tubular clo-

sure, which consists in forming a tube and |
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setting up therein initial circumferéntial

' strains.

- 9., The process of making a closure, which

i consists in forming a mass of celluloid or like .

material into a suitable shape, and in setting
up therein initial strains in a direction op-
posed to the desired molecular movement of
the closure when put into position. .

10. The process of making a tubular clo-
-sure, which consists in forming a tube of cel-
luloid or like material of a diameter differing -

from that desired in the closure when in po-
sition, and in setting up therein initial cir-
cumferential strains. . L
11. The process of making a contractile
cap, which consists in forming from a mate-
rial capable of relieving itself from initial
strains under the action of heat, said cap be-
ing of larger diameter than is required for the

“article when in position, and in setting up
therein initial strains tending to maintain -

such larger diameter. :

12.- The process of making a contractile
celluloid cap, which consists in forming' the
cap of larger diameter than is required for the
article when in position, and in setting up
therein initial strains tending to maintain
such larger diameéter. ’ o
In testimony whereof I have signed this

specification in the presence of two subscrib-

ing witnesses. - _
S : MAX ENGELS.
Witnesses: . ’
- PrTER LIEBER,
WiLriam EsSSENWEIN.
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