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Ty all whom it may concern.

Be it known that I, WALTER
Grove, a subject of the King of Great
Britain and Ireland, residing at 33 Colne
road, Twickenham, in the county of Middle-
sex, HKngland, have invented certain new
nd useful Improvements in Non-Refillable
Bottles; and T do hereby declare the follow-
ing to be a full, clear, and exact description
o¢ the invention, such as wili enable others
«cilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to let-
ters or figures of reference marked thereon,
which form a part of this specification.

This invention relates to non-refillable
hottles of the type in which a chambered
stopper is inserted in the neck of the bottle,
the said stopper being provided with orifices
or passages permitting the outflow of liquid
and the inflow of alr, but controlled by
means which prevent the intlow of ligquid
and outflow of air.

The object of the present invention 1s to
dispense with the valves usually employed
for controlling the air inlet passage and to
Srovide a device for this purpose which 1s
not dependent upon gravity tor its opera-
tion and is of such a nature as to prevent the
nflow of liquid even if suction is applied to
the bottle.

Other objects are to provide a stopper
which can be very easily inserted in the
hottle neck and locked therein so that 1t can-
"ot be removed therefrom without necessl-
tating fracture of the hottle neck, but which
when removed from a fractured bottle can
be used again in another bottle.

The invention consists in providing with-
in the air passage a diaphragm of material
which will permit the passage of air, but 1s
impervious to liquad.

The invention also consists in so arrang-
ing the aforesaid diaphragm in the alr pas-
sage that an air lock 1s formed on one side
of it and a liquid seal on the other side, 11
any attempt is made to msert liquid into the
bottle.

The invention

RICHARD

further comprises various

*defails in combination forming the Im-

proved stopper hereinafter particularly re-
ferred to.

Figure 1 is a sectional elevation of part
of a hottle fitted with one form of stopper
according to the invention. Fig. 2 18 a

cross section on the line 1., I, Fig. 1. Fig.

—ruill

|

3 is a sectional elevation, showing the stop-
per in elevation as viewed ifrom a direction
perpendicular to the plane of section of Ifig.
1. Fig. 4 is a cross section on the line 11,
I1., Fig. 1. Tig. 5 is a perspective view of
a locking device. Fig. 6is a similar view to
[Fig. 3 but illustrating the application of the
stopper to a bottle of different form. Figs.
7 and & are detail views illustrating packing
rings which may be used.

In carrying out the invention according
to one form, as illustrated by way of ex-
ample in Figs. 1 to 3, the stopper cOMPrises
two portions ¢, b, made of porcelain or other
material not likely to contaminate the con-
tents of the bottle. The portions «, 0, are
screwed or otherwise firmly secured to-
oether and ave prevented from moving rela-

tively, by a pin ¢. The lower portion «, 1S

divided by a partition &, so as to form a
liquid outflow passage ¢, and an alr 1nlet
passage which is subdivided by a diaphragm
7, into two chambers g, ~. The liquad out-
flow passage e, communicates by a lower OY1-
fice 4, with the interior of the bottle %, and
by a lateral orifice /, with an annular space
m, between the neck of the bottle &, and the
stopper. The lower orifice ¢, 1s controlled
by a check valve n, which preferably con-
sists of a thin disk of mica held at one side
by a pin o.

The chamber %, communicates with the
interior of the bottle by an air tube p,; while
the chamber ¢, communicates with the
annular space m, by a lateral orifice ¢.

The diaphragm /, may be held between
frames s, s, of wood, vulcanite or similar
material. It is of such a nature that it will
permit the passage of air, but will resist the
passage of liquid. I'or example, it may be
of fabric preferably rendered waterproof,
but not air-proof, as is well-known 1n the
art of clothing manufacture. 1t may be of
fine gauze or a finely perforated plate simi-
larly treated; or 1t may consist of a very
porous earthenware porcelain or like disk.

The lower part @, of the stopper rests on
2 ledge 7, formed m the neck ot the bottle.
Another ledge s’, prevents the insertion of
. wire for the purpose of tampering with
the valve n, and it also forms an abutment
for one part Z, of an elastic locking device
v, the other part v, of which. abuts against
the ledge formed by the lower edge of the
portion b, of the stopper, as indicated 1n

' Fig. 3. The locking device u, does not 1n-
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terfere with the insertion of
but when the latter is arrested by the ledge
7, the part £, of the device ¥, springs out
and engages with the ledge s,

A cork lining w, or other packing is pref-
erably provided between the two portions
a, and 6, of the stopper and a packing ring
6, I'1ig. T may be provided between the lower

‘portion @, of the stopper and the ledge 7.

A cork ring 7, Figs. 7 and 8 may be pro-
vided around the stopper, openings 8 and
J being cut in it to correspond with the ori-
ices [ and ¢ in the stopper.

In order to avoid the injury to the valve
n, and to the diaphragm 7, should a force
pump be applied to the bottle, safety disks
“, and ¥, are provided. They are loosely
fitted in their chambers so as not to interfora
with the normal operation of the valve 7,
and diaphragm, but merely to act as guards
therefor against sudden and abnormal pres-
sure from outside. The guard ¥, may have
a bleed hole 5 for air.

The bottle neck may be closed by an outer
cork z, and a seal 2 of wax or other ma-
terial.

The upper rim 3 of the
the neck of the bottle so as

stopper may fit
to prevent lat-

eral movement, holes 4, Fig. 4, bemg formed

ow of

low of liquid and in

to permit out
A1

Vhen it is desired to
the bottle, the seal ©
moved, and the bottle is tilted. Air enters
through the orifice ¢, chambers g, and 7,
and tube p; and liquid flows out through
the orifice 4, chamber E and orifice 7

Any attempt to insert liquid simply re-
sults in flooding of the chamber g, which
thereby acts as a liquid seal, while the cham-
ber %, and tube p, act as an air lock, As the
diaphragm f, will not permit the passage of
liquid, any attempt to draw in Iiquid via

pour out liquid from
and cork z, are re-

~the air passage, by suction applied to the
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liquid passage is frustrated.

Having thus deseribed my 1nvention what
I desire to secure by Letters Patent 18—

L In combination a bottle, a stopper ar-
ranged within the neck of the hottle so as
to leave an annular space between the stop-
per and the bottle neck, the aforesaid stop-
per having a liquid outflow passage and an
air inlet passage, each passage communicat-
ing with the aforesaid annular space and the
mterior of the bottle by lateral and lower
orifices respectively, a check valve for the
lower orifice of the liquid passage and a
diaphragm for subdividing the air passage,
sald diaphragm being of a material Imper-
vious to liquid but not to air, substantially
as and for the purpose hereinbefore set
forth. ,_ _

2. In combination a bottle, a stopper ar-
ranged within the neck of the bottle so as to
leave an annular space between the stopper

the stopper,

985 586

and the bottle neck, the aforesaid
having a liquid outflow passage and an air
inlet passage, each passage communicating
with the aforesaid annular space and the
interior of the hottle by lateral and lower
orifices respectively, a check valve for the
lower orifice of the liquid passage, an air
tube connected with the lower orifice of the
alr passage and a diaphragm subdividing
the air passage and consisting of a material
impervious to liquid but not to a1r, sub-
stantially as and for the purpose hereinbe-
tore set forth. |

5. In combination a bottle having two
ridges in its neck, a stopper supported on
one ridge and leaving an annular space be-
tween the stopper and the bottle neck, means
adapted to permit insertion of the stopper
but to co-act with the other of the atoresaid
ridges so as to lock the scopper 1n the neck,
said stopper having a liquid outflow passage
and an air inlet passage, each passage com-
municating with the aforesaid annular space
and the interior of the bottle by lateral and
lower orifices respectively, a check valve for
the lower orifice of tha liquid passage and a
chaphraom tor subdividing the air passage,
sald diaphragm being of a material imper-
vious to liquid but not to air, substantially
as and for the purpose hereinbefore set
forth. o

4. In combination, a bottle having ridges
7, 8’, 1n its neck, a stopper supported on one
ridge 7, and leaving an annular space m, be-
tween the said stopper and the bottle neck,
said stopper comprising two cylindrical por-
tions ¢, and b, screwed together and having
a liquid outflow bassage ¢, communicating
with the aforesaid annular space by a lateral
orifice /, and with the interior of the bottle
by a lower orifice 7, a check valve 7, Tor the
latter orifice, an air inlet passage 1n said
stopper divided into an air
and a liquid sealing chamber g, by a dia-
phragm 7, of material impervious to liquid
but not to air, the chamber ¢, communicat-
ing with the aforesaid annular space m, by
a lateral orifice ¢, and the chamber v, com-
municating with the interior of the bottle
by an air tube », means for guarding the
aforesaid check valve n, and diaphragm #,
against outwardly applied pressure, and
means tor automatically locking the stopper
within the bottle neck, substantially as here-
ibefore described. -

9. In combination, a bottle formed with
an 1nterior flange, a hollow stopper support-
ed on the flange and spaced from the walls
of the bottle, said
sections, one section having a vertical
partition to form a liquid passage and
an air inlet passage, there being openings in
the wall of said section and thera being an
opening in the bottom of the liquid over-
low passage and the air inlet passage, the

stopper

lock chamber 2,
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other section of the stopper having a flange
which fits over the first mentioned section
and provided with a flange which overhangs
the space formed between the stopper and
the bottle, there being openings In the said
flange for the inlet of air and outlet of
liquid, a flat diaphragm 1n the air inlet pas-
sage, and a valve located over the opening
in the liquid overflow passage.

6 In combination, a bottle, a holiow stop-
per mounted 1n the neck of the bottle, said
hollow stopper having a partition to form a
liquid overflow passage and an air inlet pas-
sage, there being openings in the bottom and
sides of the two passages, a diaphragm 1n
the air inlet passage, a movable protector
operative above the diaphragm, a valve 1n
he bottom of the liquid overflow passage,
and a movable protector above the sald
valve.

~ Tn combination, a bottle provided with
a, flange, a stopper supported on the flange
and having its side walls spaced from the
neck of the bottle, said stopper comprising
fwo sections one of which is provided with a
partition to form an air inlet compartment
and a liquid escape compartment, there be-
ing openings in the walls of the stopper to
~ford communication between the said two
compartments and the space between the
stopper and the neck of the bottle, a dia-
phragm in the air inlet compartment located
below the opening therein, there being an
opening in the bottom of the stopper to com-

085,586

ARG,
on

| municate with the interior of the bottle, a 35

valve in the liguid escape compartment over,
an opening formed in the bottom of the
compartment and means for holding the
stopper in the neck of the bottle.

& Tn combination, a bottle formed with 4o

a1 interior flange, a hollow two part stopper
supported on said flange and provided with
2 vertical partition to form a liquid passage
and an air inlet passage, the stopper having

openings which communicate with the liquid 45

passage, the air inlet passage and a space
formed between the stopper and the bottle,
the stopper having a flange above the plane
of the openings and projecting over the

space between the said stopper and the bot- 50

»

tle, formed with openings
for passage of liquid from the liquid space
and the admission of air to said space, a dia-
phragm in the air inlet passage below the
plane of the opening

phragm being impervious to liquid but
adapted to admit air, a tube extending from
the air passage below the diaphragm 1nto
the bottle, and a valve in the liquid over-
flow passage to control an opening
in the bottom of the latter.

In testimony whereof 1 have sioned my
name to this specification in the presence of
two subscribing witnesses. |

WAL/ TER RICHARD GROVLE.

Witnesses:

A. W. MATHys,
H. TREBLE. .

said flange bemng

Copies of this patent may be obtained for five cents each, by addressing the

¢ Commissioner of Patents,

Washington, D. C.”

therein, said dia- 55

formed 60
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