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Bottle closing devices are known, especlally for
liquids containing large quantities of gas such
as minera]l waters, which conslst of & rigld car-
rier core for the stopper made for example of
rubber, whereas the upper end of the carrler core
is surrounded by a body such as a cap {reely ro-
tatable relatively to the core and which serves
for grippineg.

When this body is turned, the carrier core and
stopper moves upwards and is radially expanded
ar stretched for the purpose of closing the bottle
or is contracted, that is 1tz diameter is reduced
to less than that of the bore of the bottle neck
for the purpose of opening the bottle. Rubber
plugs cannot, however, be used for many bever-
ages for nurherous reasons.

The bottle closing device according to the in-
vention enables the use of cork as a stopper
mounted on the rigid oarrier cbre without the
cork being excessively stressed. 'This object is
attained by constructing the carrier core so that,
during the closing operation, it deforms the cork
more strongly at its upper end than at 1tz lower
end, that {s the upper end Is radially distended
and at least the longer lower poriion of the
cork protects the material against Fatigue which
1s sbon caused by repeatedly overstressing its
elastic propertibs and lerds to a Geéterioration of
its tlght closing propeities.

Generally this special construction of the car-
rier coreé can be atthbinhed by tapering ut least
& portion of the carrier core, which may be etther
within the cork or within an elastic second patk-
ing member covering the upper end face of the
cork. Therefore, in ¢ases in which it appears
particularty necessary to produte a packing re-
gigting strong gas pressures, a séeond packing
metber of rubber is according to the laventlon
arranged on the carrier core above the cork
and, durlng the tlosing movement, 1s caused to
bear tightly apainst the upper end fate of the
cork on the one hand and against the bottle
‘mouth on the other hand, so that not only re-
sistance agains; gtrong ges pressutes in the con-
tents of the bottle 1s ensured but &ls0 an unde-
sirable tho great deformation of the upper end
of the cork is prevented Withont the upper patk-
ing member on the ecork boming into contaet
with the contenits of the bottle.

Several embodiments of the Invention are Hlus-
trated by way of example in the accompanying
drawlng, in which:

Fig, 1 shows in elevation end in closed siate
the upper ehd of a bottle fitted with the closiug
gevice,
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Fig. 2 is a longitudinal section of Fig. 1.

Pg. 3 is 5 part longltudinal sectlon of ihe
device without cuter cap,

Fig. 4 1s 5 longitudinal section of a modifled
form of construction,

Fig. 5 shows a third form ef construction In
longitudinal section,

Fig. 6 shows a fourtlh form of construction in
longitudinal section,

Fig. 7 is a cross-section on Une I—I of Fig. 6.

The closing dévice compriges & cork [ which,
before belhy atsembled with other closing parts,
js cylindrica] along its entire length, a cartier
core 2 for the cork 1, which carrier core in the
construction illustrated in Mgs. 1 to 3 has a
few screw thread turng only at its lower end
and is made for example of porcelain, glass or
artifieial resin, a reinforcing collar 8 formed on
the upper end of the bottle neck 4, and a cap
5 for example of bell shape, having an internal
screw thread 24 (Fig. 2) and serving as gripping
means. The upper edge of the bottle neck is
designated by §; T iz & tapered middle portion
of the core widening in upward direciion, 8 Is
a flange or collar plate formed at the upper end
of the tapered portion 1, and % is a cylirdrical
head plete of the carrier core extending upwards
from the flange plate 8 and having a central
bore 26. The tap § has at its upper end & boss
23 with a centrnl bore (2 (Fig. 2) for the re-
ception of the head plece 8 of the core. In the
examplas illustrated in Figs. 1 to 4 and 6 the
cork | has g central bore 13 extending partly
threugh the cork from the upper end thereof,
which bore tapers from its upper end into a
cylindrical portion at lts lower end, the tapered
portion of the bore being of smaller diameter
than the tapered portion 7 of the core 2,7, 8, 9
before the tore is screwed .into the bore. 14 1is
a spring ring slipped over the rounded end face
of the core head piece 8 and fitting In ap annular
groove 20 in the periphery of this head piece.
This ring 14 8 of slightly larger diameter than
the bore 12 in the hub 23 of cap b and ¢ngages
in a widened portion 45 at the upper emd of
this bore, the ring 44 belng supported by &
shoulder formed between the widened portion (5
and the bhore (2. A shouwlder 17 i3 formed at
the Jower -end of the screw thread 2( in the cap
§ between this thread and & smooth skirt 19 at
the lower end of the cap, the boitle neck 19
extending upwards from the eollar 3 to the upper
edge 8. A strip 22 of ymper or the Hke straddies
the tap §, ity ents belng stuck tlghtly -on the
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bottle neck and secured by a closing strip 24
of paper pasted around the bottle neck.

It iIs evident that the hub bore 15 must be so
dimensioned that the spring ring 14 can easily
be slipped on to the head plece 9 Into the groove
20 and can be slipped off the head piece with
the aid of a hook-shaped tool.

As the cork bore 13 enables the insertion of the
carrler core 2, T, 0, 9, by screwing the thread
on the lower end of the core 2 Into the cork with
the ald of a key Inserted in the hore 29 which is
preferably of angular cross-section, the cork is
forced outwards merely on the tapered portion,
the displacement gradually Increasing towards
the upper end of the cork. Consequently, before
the device Is inserted in the bottle neck the upper
portion of the cork | Influenced by the tapered
portion of the core i1s glven a conleal shape widen-
ing towards the bottle neck bore. This portion is
therefore made conical without belng cut In coni-
cal shape, with the result that the production is
cheaper, and it need only have a portion which
is slightly, say one millimeter, thicker than the
width of the bottle mouth. Thus, the introduc-
tion and removal of the cork is very consider-
ably simplified but nevertheless an absolutely
tight closure is obtalned, because, as ¢an be seen
from Fig. 3, the conical thickening of the cork
only commences at the base of the tapered por-
tion 7. The lower end of the cork | can be easily
inserted into the bottle neck when closing the
bottle, by exerting a downward pressure on the
cap 6 held in the hand. A greater reslstance on
the conically widening portion g easily overcome
by subsequently screwing the cap 6 by means of
the screw threads 19, 21, so that the leverage of
the screw thread assists the pressure exerted on
the cap. At the same time the skirt 19 of the
cap bearing against the periphery of the rein-
forcing collar 3 centres the vertical movement,

The upper edge portion of the cork | at the
end of the downward movement bulges under the
influence of the tapered portion 1 and the flange
0 In the manner 1llustrated In Fig. 2 with the re-
sult that a sufficiently tight closure for all Uquids
not under tension 1g obtalned,

In the second form of construction shown in
Fig. 4 the screw thread 21 is arranged in the re-
inforeing collar, and the female screw thread in
the cap 6 Is arranged in the lower end of the
cap,

The cork | In this form of construction is cov-
ered at its upper end by a rubber disc 10 which
engages In an annular groove-like bearing above
the screw thread of the carrler core 7a which
here extends conically along the entire length
engaging the cork and has a screw thread along
the whole of this length, The screw threaded
conical portion Ta is consequently not stepped;
the thread cuts tightly into the flesh of the cork
when the carrier core i1s screwed during the as-
semblage of the device.

The cork bore 13 in the previously described ex-~
amples 13 shown not entirely fllled by the core
screwed therein. The portion of the bore remain-
ing free enables liquld from the bottle to enter
this bore when the bottle is in horizontal posi-
tion. The liquid entering therein wets the cork
from the Inner side even when the bottle Is tem-
porarily stood upright. Thus, a hardening of the
material at the mouth of the cork is avolded. The
closing device can be opened with very little ex-
ertion by unscrewing the cap 5, because the first
and greatest resistance Is overcome by turning
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the cap 5. During this turning movement the 75
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cap & pulls the cork with the core out of the
bottle neck until the cap thread leaves the screw
thread on the bottle neck. A pull Iz then exerted
using the cap as a gripping means. As has been
mentioned already, the cork [, before being fitted,
1s made only slightly thicker than the mouth of
the bottle, it widens only slightly after the in-
sertion of the core because, even in the construc-
tion illustrated in Fig. 4, the core | remaining
cylindrical at its lower end only commences to
taper appreciably from about half its length by
the portion of the conical portion Ta of the car-
rier core which 1s here of larger dlameter.

The cap be is, in the third form of construc-
tion shown in Fig. 5 also In closed position and
conslsts of a nut which is serewed on to the screw
threaded head plece 8a of the core 2a, 2b, 1b, 9a
and bears agalnst a gulde element 8a which
loosely surrounds the head piece.

This core carrles three closing parts arranged
one above the other, namely the cork Ib, a cork
ring I¢ and a rubber ring 10b. The cork ring la is
mounted on a cylindrical portion 2¢, and the
corb Ib which has & bore, which does not extend
right through, is screwed on to the foot portion
2a of the core. A flange 2b hetween the portions
2a and 2c¢ serves as support for the- cork ring
la and for forming a collecting space 13a for
accommodating ligquid.

The soft rubber ring 10 mounted on & conical
portion Th of the carrler core may be omitted for
bottles for liquids which do not contain gas or
are only slightly alcoholic.

The lower surface of the gripping cap rests on
the ring-shaped gulde element 5a whose periph-
ery Is roughened or fluted. The guide element
6a has a bore glving free access to the carrier
core portion 9a. The annular space 15b coon-
erates with the outer side of the mouth 0 or
reinforcing collar 3 and forms a guide during
the vertical displacement of the core, to ensure
the coaxial movement of the parts of the clos-
ing body.

Before commencing the closing operation, the
cap Be Is screwed on to the head portion 8a as
far as possible without its hub exerting pressure
on the guide element ba so that this element can-
not exert any pressure onh the packing ring 10b.
The ring 10b and the cork ring ta are therefore
not stressed and, as the cork ring {a and the cork
Ib are of only slightly larger diameter than the
aperture of the hottle mouth, both corks and
the ring 10b mounted on the cone 1a can be
pressed Into the bottle heck until the guide ele-
ment ba rests on the mouth 6 of the bottle. The
gulde element 6a is then gripped and held tightly
in one hand and the cap 6 is turned with the
other hand with the result that the carrier core
2a, 6, 1b, 9a is pulled upwards into the cap. Dur-
ing this movement the inwardly bevelled lower
end of the hub 6¢ of the gulde element ba squeezes
the ring 100 both egainst the wall of the bottle
and against the cone Tb. This hub 6c at the
same time presses the ring 10b against the cork
ring la with the result that this ring la i1s com-
pressed and resilng against the flange T s
pressed radially against the wall of the flange
neck so that In conjunction with the ring 10b
a liquid and gas-tight closure is produced.

During the opening operation the gulde ele-
ment Sa is relleved by unscrewing the cap be and
no longer_exerts pressure on the rings 10p and laq
with the result that the core can easily be pulled
out of the bottle neck with the closing elements
la, 1 and 100, o
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The last form of construction, illustrated in
longitudinal section in Fig. 6 and in cross sec-
tion on line I—I of Fig. 6 in Fig.) operates in &
similar manner to the construction shown in Fig.
5. A cylindrical cork I¢ forms the closing ele-
ment and has an axial bore 13b extending through
part of its length, in which bore a conical foot
piece 1g on a spindle-shaped carrier core 11 en-
gages. The foot piece 1d of the core {1 might
be provided with screw threads and screwed into
the flesh of the cork instead of being smooth and
conical,

The spindle I{ has at its upper end a screw
thread engaging a nut sleeve 21, whose middle
portion 21a has a smooth cylindrical periphery.
The head of the sleeve 27T is hexagonal whereas
the lower end has an external thread engaging a
nut 28. The head of the sleeve 27 fits in a
recess 29 adapted to its shape and formed in a
bottom plate 30 fitted in the cap 5d. By turning
the cap bd the parts 21, 2Ta, 21b, 28 and 29 are
also rotated but the spindle 1d, 11 is only axlally
displaced because the splndle (I has a longltu-
dinal groove [ia In which a projection 3{a on the
base bb serving as guide engages. The under sur-
face of the wall surrounding the recess 29 in the
cap bottom plate 30 rests on a cover plate 32 of
the base 6b. The plate 32 is reinforced by a ring
33 and by a cup-shaped structure 31 accommo-
dating the nut 28. The above mentioned projec-
tion 3ia 1s formed on the periphery of a bore in
the bottom of the cup for the passage of the
spindle (1. The cap Bd, its bottom 289, 30, the
parts 33 and 31 and also the spindle 1d, I( with
the parts 21, 2Ta, 276 and 28 mounted thereon,
are assembled to form a constructional unit in
that the dises 31, 33 have three or four uniformly
distributed slots 3a through which flaps 6f on the
cover plate 32 of the hase 5b extend and are bent
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over on to the under side of the disc 31 and thus
unite the parts 3f, 33. When the cap Bd is
turned, the nut 28 prevents it from becoming de-
tached from its base 5b without preventing its
movement relatively thereto but, as the base rests
on the hottle, it must be held flrmly with one
hand, The parts 5b, 54, 29, 30, 31, 32 and 33 may
be made of sheet metal. The spindle 14, i1 may
he made of metal or artificial resin. The space
13b not filled at the bottom by the cone Ta en-
ables the collection of liquld from the bottle for
the purpose of moistening the cork I¢ from the
interior.

By pressing the spindle foot 1d into the bore
in the cork Ic the material of the cork at the
mouth of the bore spreads inwards over the up-
per surface of the foot Td. Before this takes
place, a rubber ring t0c must be slipped over
the conical foot until it bears against the under
surface of the cup bottom 31.

For the purpose of closing the bottle, Lthe clos-
ing elements Ic and 10g mounted on the spindle
{1 of the closing element thus assembled are in-
troduced into the bottle neck. The base bbisthen
gripped and tightly held in one hand while the
cap 5d is turned with the other hand. The
spindle | then moves upwards and the ring t0a is
compressed. Under the pressure exerted by the
under surface of the part 3| against the top sur-
faces of the closing elements i10a and lc, the ma-
terial of the ring 10a is also pressed against the
cylindrical portion of the spindle and into the
space above the conical portion Ta, the cork le¢
being forced inwards at 1ts upper end like a collar
so that the cork le¢ and the conical portion Ta of
the spindle are firmly connected, and the two clos-
ing elements (0@ and (¢ are at the same time
pressed against the wall of the bettle neck.

NIKOLAUS MEURER.



