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1o all whom it may conecern:

Be it known that I, WiLLiam E. HEATH, a
citizen of the United Statee residingatithe elty
of Baltimore,in the State ef Mary la,nd ;havein-

5 vented certain new and useful Improvemente
in Bottle-Seals; and I do hereby declare the
followingto be a,full clear, and exactdescrip-
tion of the mventwn such as will enable oth-
ers skilled in the art to which it dpperbams to

This invention relates to certain improve-
ments in bottle-seals; and the objects and na-
ture of the invention will be clear to those
skilled in the art in view of the following de-

15 scription and the acecompanying drawings,
which, however, show merely one example of
a constr action within the spirit and scope of
my invention.

The invention consists in certain novel fea-

2o tures of construction and in combinations
and arrangements of parts and details, as
more ful]y and particularly pointed out and
described hereinafter.

Referring to the accompanying drawings,

25 Kigare 1 is adetmlperspecmve of the neck of
a bottle sealed in accordance with my inven-
tion. Fig, 2isalongitndinal section through
the betble neck, ehowmﬂ' the sealing disk or.
cork and the locking- plucr thereforin the po-

3o sition they assume before being compressed
fmd locked. Fig. 3 is a view similar to Fig.

2, showing the parts com pressed and loeked
fmd the seal effected. Fig. 4 is a detail per-
spective, enlarged, of- the cup-shaped metal

35 plug, a portion of the plug being broken away
to show that the portion ther eof diametrically
opposite the extractor-arm is free to cellapse
during the extracting operation. Fig. §isa
detdll perspective, enldrﬂ'ed of the plug,show-

40 Ing a portion thereof bent or collapsed as a
2 result of the extracting operation. Fig. 6
is a bottom plan, enlar ﬂ'ed of the plug. Fig.
7 1s a detalil eross- eec,tlon of the plug. Flﬂ'
3 18 a4 plan view of the sealing cork or dlsk

45 Fig. 9 is a detached perspective of the lever
extractor-arm and 1ts attaching means. Fig.

10 1s a perspective view of Lhe upper part of
& bottle-neck, showing the plug in the act of
removal and illustr cwlnﬂ* how the plug can
¢ o bend or eollapse at its edﬂre or portion dia-
metrically opposite the extractor-arm. |

In the drawings, a is the neck of a bottle,
having the liquid-passage ¢/ and formed with
the an Illlld[‘ seat or recess a'’ in its upper end
around the mouth or open end of said liquid- 55
passage. This recess has the depressed usu-
ally flat floor, as seen c¢learly in Figs. 2 and 3.
The surrounding wall of fhe liguid-passage is
annularly (or otherwise, if need be) undercut -
immediately below the said floor of the top 6o
recess to form the enlarged portion a® of the
liquid-passage immediately below said floor
and above the annular stop shoulder or ledge
a*, a short distance below said floor of the said
recess. This annularshoulder is preferably 65
formed with a flat top face, and the diameter
of the liquid-passage at the inner edge of said
shounlder is less than the diameter of the pas-
sage at the inner edge of the floor of said top
recess, so that the sealing element, such as 7o
the cork or disk and the plag, can freely move
past said top floor and yet willengage and be
limited against farther downward movement
by said shoulder, against which the seal is
effected. The diameter of the liquid-passage 75
1s contracted from said shoulder downward a
suitabledistance. Usually, althongh not nec-
essarily, the wall of the liquid-passage tapers
upwardly and inwardly from the outer edge.
of sald shoulder to the inner edge of said top 8o
floor, and hence the inner face of said liguid-
passage is formed with an abrupt edge (ap-
proximately annular sharp edge) at the inner
sarrounding edge of said top floor, for reasons
which will appear hereinafter. 33

The seal is effected by a cork or disk b pref-
erably imperforate and of such diameter as to
pass freely into the liquid- passage to the an-
nular ledge or shoulder a%, against the upper
face of which said disk is adepted'to rest com- 9o
pletely around the liquid-passage and so as
to form a liguid-tight joint or seal therewith
when compressed and locked. This disk can
be formed of any suitable and desirable ma-
terial, although as at present advised I usn- gg
ally employ suitably-prepared cork; but my
invention 18 not so limited.

¢ 18 a locking plug or disk formed of thin
sheet metal suﬁciently ductile or pliable to
permit the expansion hereinafter set forth roo
and so that the cap after being expanded will
remain in that condition to maintain the liq-
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~ameter of the sealing cork or disk, on which
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uid-tight joint. The metal of the plug pos-
sesses such characteristics as to maintain the
seal after being locked in the bottle-neck by

expansion, yet is capable of easy extraction

when the necessary pressure is applied in the
proper direction, as hereinafter set forth.

The plug is hollow and cup-shaped by a shal-

low central depression having a circular flat
floor or bottom of such external diameter as
to pass snugly through the liquid-passage at
the abrupt inner edge of the said top floor.
Said diameter of the central depression or

lower end of the plug is greater than the di-

ameter of the liquid-passage at the stop ledge
or shoulder and is usually, although not nec-
essarily, approximately the same as the di-

it flatly rests in maintaining the seal and liq-
uid-tight joint. The upper edge or end of
the plug is formed with the outer surround-
ing flat flange ¢’ of such external size or di-

_ameter as to permit the same to enter the an-

nular top recess of the bottle-neck. DBefore
the plug has been applied to the bottle it is
preferably cylindrical and of the same diam-
eter from its lower end to the flange, as shown
in Fig. .2, although the lower end of the sawme
can be rounded, if desired, about as shown
in Fig. 7. | |

It has been found exceedingly difiicult and

inconvenient toextract or remove the ductile-

metal bottle-seals heretofore produced from
the bottle. It has been necessary to have at
hand peculiar tools in order to remove the
metal disk or seal. It is an exceedingly dit-

ficult and inconvenient operation for an in-

experienced person to remove such seals even
with the peculiar tool provided for each par-
ticular device, in view of the rocking or le-
ver movement necessary to tilt or twist the

 disk, plug, or cap in releasing it from the bot-
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tle. . It is practically impossible to pull such
plug stoppers directly out, from the end of the
bottle; but in order to effect release it is nec-
essary to tilt or rock the plug or disk up-

wardly or back from one edge or side with a
twisting or leveraction. Iavoid these objec-

tions and generally follow the above-noted
opening movement by employing a sealing
plug, disk, or cup of any shape or form pro-

vided with a projecting lever-arm or extractor

thumb-piece or projection suitably attached
to or formed with the seal. The extractor-
lever or thumb-piece can be of any suitable
form or construction and applied to any seal-
ing disk or plug in any suitable manner or
by any suitable means. A Dbottle-seal con-

structed with such an extractor can be easily

removed by placing the thumb against the
outer face of the lever or extractor arm and
bracing the hand by placing several fingers
on top of the seal and then pressing inwardly

or inwardly and upwardly on the said arm,.

whereupon the seal will be broken and the
disk, cup, or plug tilted or rocked from the
bottle-mouth by a lever action, the arm and

664,636

as one lever. I provide the plug with an ap-

proximately rigid lever extractor-arm, pro-
jection, or thumb-piece d,approximately rigid
with the plug and moving from the bottle

with the plug in the extracting operation. _ :"'-3:.';:"':'-'.7*::"',

' This arm projects from the top edge of the

plug to a point at the exterior of the bottle- ~ ~~°" -
. 750
for the application of the necessary pressure -~ = =

In the specific ex-

neck, where free access can be had thereto

to effect the extraction.

0 .

ample shown the arm-piece pmje’ets.'up;_‘;..'"",_'f;‘.f-:_'z-:

the flange ¢’ and is deflected laterally. Suit-
able means can be provided to firmly affix the

E

arm to the plug in an approximately perma- -~ =
nent or rigid manner. As a suitable mech-. .~

anism for this purpose I show the arm formed
by a lateral central loop or deflection in a

desired qualities. The two projecting ends -~

¢’ e’ are bent to form a ring-like "pgr.tign_'_

Whieh partially embraces the eylindrical plug
just beneath the top flange thereof. These e
projecting portions or ends of the extractor- = - .-

arm can be secured in any mannerto the plug,

the extractor-arm.

1

to such specific constraction.

L

Fig. 2 shows the sealing-disk in position.on LT
the sealing-shoulder in the bottle-neck, with =
the plug resting thereon and the flange of the -~~~
plug above the top recess of the ‘bottle-neck e
and the wire arms in said recess and a dis- -

Th "Oll'gb. the -
mediunm of the proper tool the plug is then rro~
forced downwardly antil the said wire arms .=~
engage the floor of said top I‘GCQSS,--and. the top o ~~

tance above the floor thereof.

but usually are compressed thereon,soasto . . -
firmly grip the same, and are held in place
against pulling theretfrom during the extract-
ing operation by the said top flange. For - .
reasons which will be set forth hereinafter -~ = - -
these wire ends or arms need not completely .. .
embrace the plug, but canleave a blank space =~ .
between their endsand diametrically opposite oo <. =
However, I do not wish ~ ~ =
to limit the broad features of my invention - -

go -

flange of the plug is abont flush with the up-

per edge of the bottle-neck. By this opera
tion the sealing-disk is tightly compressed be- 115 .-
tween the flat lower end of the plug and the — = -

said sealing shoulder or ledge of the bottle-

neck, and the lower end of the plugisforced = _F
below the plane of said abrupt edge of thetop - TITEAY
floor, and while the pressure on the plugis. |
maintained the proper implement expands =~ -
the lower end of the plug, so that its lower ==

end projects laterally beneath said abrupt
edge of the top floor and into said enlarged - - - -

portion of the liquid-passage, and thereby

joint effected.

T2870 - - s
locks the plug in the bottle-neck, holding the- -~ =
sealing-disk compressed and the liquid-tight - R
In this construction advan-. = -
tages are attained by expanding the lowerend . -
of the plug resting on the disk against the 130 -~ .
beveled face of the wall of the liquid-passage, ~ - . -~
as the disk is thereby in a measure more .
tightly compressed against the sealing-shoul-- -~ .
‘plug usually moving together approximately | der of the bottle-neck. Advantages are also = .
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20

30

40

45

50

6o

664,636

attained by having the expanded portion of
the plug immediately below and in the direct

line of the strain of the extractor lever-arm

on _ the specific
example illustrated the shallow cylindrical
portion of the plug to which the lever-arm is
secured is also the portion of the plug which
is expanded to lock the plug, and the distance
between the attaching-wire ends of said arm
and the expanded portion of the plug is very
slight—viz., only the thickness of the abrupt
edge of the floor of the top recess around the
By reason of this arrange-
ment the plugis easily and quickly extracted
by the necessary lateral and slightly-upward
pressure on the extractor lever-arm, as the
pull from the lever-arm is directly on the ex-
panded portion of the plug, immediately un-
der the junction between the said arm and
plug, and hence the initial tearing away or
release of the expanded portion of the plug
takes place under said arm, and as the side
of the plug provided with the arm moves
up the diametrically opposite side of the
plug is forced downwardly, and hence the
expanded portion of the plug opposite the
arm is withdrawn laterally from the under-
cut portion of the bottle-neck, and the plug
1s tilted or rocked from the bottle. In effect,
the lock is broken as soon as the initial re-
lease of the expanded portion of the plugtakes

place under the extractor-arm, and the re--

mainder of the extracting operation is com-
paratively simple. I have found that mate-
rial advantages are attained by so forming

the portion of the plug diametrically opposite

the extractor-arm as to permit downward
movement thereof, whereby the plug during

the extracting operation might be said to rmk_ |

on an axis at a line intermediately between

the lever extractor-arm and the diametrically

opposite edge of the plug—say about on the
ends of the wire projections from the said arm
embracing the plug. By permitting this pe-
culiar function it is only necessary to forcibly
tear or pull the expanded portion of the plug
immediately under the lever-arm from the
undercut part of the bottle-neck, while the
diametrically opposite expanded portion of

the plug can move inwardly or radially of the

liquid-passage from the undercut portion, as
partiaily illustrated 1n Fig. 10. To permit
this downward movement of the portion of
the plug opposite the arm, I have left a clear

space between the top flange of the plug at

such point by not extending the encireling
wire completely around the plug, so that said
portion of the plug can move downward and
can collapse or double up, if necessary, al-
though- possibly this collapse or doubling of
the plug will not always take place, as shown
in Figs. 5 and 10. So far as I am now ad-
vised by experiments, it would seem that the
peculiar advantages are attained by so con-
struocving the plug as tocause the same to rock
or tiit during the extracting operation on an
axis at right angles to and intermediate the

length of the diameter or plane including the
extractorlever-arm. Itshould beunderstood,
however, that my invention 1n this particular
15 nof limited to the peculiar plug and Imper-

S

70

forate sealing-disk herein shown, as the disk

might be otherwise formed than imperforate
and the plug might be otherwise formed. In
the specific construction illustrated I attain
advantages by employing the imperforate
disk, as the liguid contents of the bottle are
thereby kept from contact with the plug, and
a cheaper metal can he employed for the plug
than is necessary where a surrounding washer
only 1s employed and the liquid has free en-
gagement with the plug. 1t is also obvious
that my invention is not limited fo the pecul-
iar construction of bottle-neck shown nor to
the peculiar construction of lever extractor-
arm and its attaching means.

75

‘80

1 do not wish to limit my invention in all

respects to the employment of a sealing me-
dium, nor, it such be employed, to a sealing
medium of any particular material.

Itisevident that various changes and modi-
fications might be resorted to in the forms,
constmctlonb and arrangements dBSCPled
and shown without d@partmn' from the spirit
and scope of my invention. Hence I do not
wish to limit myself to the constmctmn illus-
trated.

Having thnus fully described my invention,

-what I elaim js—

1. The bottle-seal eompnbmg the hollow
cup-shaped ductile-metal plug eylindrical in

go

95

100 -

shape with the surrounding top flange and -

closed approximately flat lower end adapted
to be annularly expanded in the bottle-neck,
and an approximarely rigid lever extractor-
arm projecting from the upper end of the

plug and having a securing portion-under
said flange and partially embracing said cy-

lindriecal portion, substantially as deseribed.

2. The cup-shaped hollow duectile-metal
sealing-plug adapted to be locked in a bottle-
neck by expansion, and provided with a pro-

Jecting lever extractor-arm at its upper end,

means attaching the arm to the plug and con-
stitnting a fulerum on which the plug rocks,
during the extracting operation, in a plane
traversing an intermediate portion of the di-
ameter of -the plung including said arm, sub-
stantially as set forth. |

3. A hollow bottle-sealing plug formed of
ductile metal and arranged to be expanded in
a bottle-neck and provided with an approxi-
mately rigid lever extractor-arm projecting
upwardly from its upper end, whereby the
plug can be extracted from the bottle-neck by
lateral pressure on said arm which rilts the
plug, substantially as described, said plug

| econstructed and arranged to tilt on an axis
intermediately between the extractor-armand
the diametrically opposite portion of the plug,
whereby the portiou of the plug having the
extractor-arm moves upwardly, while thedia-
metrically opposite portion of the plug moves
downwardly, substantially as desceribed.

ros
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4. A Dbottle having a top reécess around its | wardly-projecting extractor lever-arm ngui
with a securing portion resting on the floor = - =
76‘ : :
in opposite directions only partially around- - -~
said plug, whereby the portion of said plag - - ..
diametrically opposite said arm and above -~ .-

mouth, and an internal sealing-face, in com-
bination with a hollow metal plug adapted to
be locked in the bottle-neck by expansion and
to form a liquid-tightseal in conjunction with
said face, the plucr having a top flange 1in said
recess, a lever extractor-arm projecting from
the npperend of the plug and having attach-

ing-arms fitting the plug beneath said flange,
and only partially encireling said plug, forthe
purposes substantially as desecribed.

5. The bottle-seal consisting essentially of
the imperforate sealing-disk, and the cup-
shaped ductile-metal plug havmn' the top
flange and the closed flat lower end seated on
said ‘disk, the lower end of the plug formed
to be radially expanded above said disk, and

the upwardly-projecting rigid lever thumb-

piece having attaching means fitting said
plug below said flange, substantially as de-
scribed.

6. Abottlehavinganannularsealing-shoul-

~der in its liquid-passage, and a top recess, in

combination with a eup-shaped ductile-metal

sealing-plug having a flat closed lower end.

opposing said shoulder and a top flange at

sald recess, the plug formed to be locked by

having its lower end expanded above said
shoulder and a rigid upwardly - projecting
lever thumb-piece fixed to the plug beneath

- said flange and entering said recess, the por-

35

40

tion of the plug diametrically opposite said
thumb-piece being collapsible, whereby lat-
eral pressure against the thumb-plece will
tilt the plug with a lever action from the bot-

‘tle-mouth,said diametrically opposite portion

of the plug capable of moving inwardly and
downwardly, substantially as described.

7. A bottle having a top recess at its mouth
and a sealing-seat below the same, in combi-

nation with a cup-shaped metal seahn o-plug

arranged to oppose said sealing - seat and
formed for locking in the bottle by radial
expansion, and provided with a rigid lever
thumb-piece pre;leetmg upwmdly therefrom

~ and fixed to the plug in said recess, the up-

50

55

60

per portion of the plug dla,metueally opposite

said thumb-piece free to move downwardly
when the plug is tilted from the bottle by a
lever action under lateral pressure applied

to said thumb - piece, subetant1ally as de-

scribed.

8. The cup-shaped ductile-metal sealing-
plug adapted to be locked in a bottle by
radial expansion, and provided with an up-
wardly-projecting lever extractor-arm pro-
vided with securing means fitting the exterior
of the plug immediately above the portion of
the plug adapted for radial expansion, and
forming fulerum or bearing points for the

plug during the lever-action extracting oper-
ation, subsbantmlly as described. | -
9. A bottle having the annular top recess,
in combination with a cup-shaped metal seal-
ing-plug formed for radial expansion in the
bottle-neck and having a flanged upper end
above the floor of said recess, and the up-

of said recess and extending from said arm

the floor of said recess is free to move down- = -

wardly during the extracting operatlon eub-_'

stantially as described.

10. A bottle having a seat in  its mouth a,nd;
combination mth an imperforate" dnctlle-;.- S e,
metal disk opposmg said seat, a sealing me-
dium covering the disk and compressed be- - i
tween the same and said seat of the bottle- - .
mouth, said disk having the vertical eylin- - -
drical ﬂ&nﬂ‘e extending upwardly and verti- - =

a radial enlargement above the same,

cally apprommately to the top of the bottle-

mouth and expanded into said enlargement

and provided with an upwardly-projecting = -

extractor at.tached theleto substautlally aAS e

described. :
11. A cup-shaped eea,lmﬂ'-plug fmmed of

9o

ductile metal adapted to enter and be expand-

ed within a bottle-neck to seal the same, in - = .-
combination with a projecting approximately - - - -+
rigid thumb- -Diece, and means whereby said = - .

thnmb -piece is confined to the upper part of

5

the plug so that lateral pressure against said - -
thumb-piece will tilt the plug with the thumb- — -+

piece, from the bottle-neck, eubsta.ntmlly a.e

desel ibed.

'A metal bottle-seal formed of non-elas—-

106

'[1(3 ducbﬂe metal adapted to be bent into.en-- . =~
gagement, with the bottle-neck to seal the -~
same, said seal provided with an APProxi- .

mately rigid thumb-piece projecting from its -~~~
| edgeand having an approximately non-elastic
connection with the seal and forming a lever -~ °
with the seal so that the seal and bhumb -piece il
tilt together in extracting the eeal substan-f':_f'_:_-;';ijf'-i;j:__f??_?;‘_;._;;;-;;

tially as deseribed.
13.

A boftle in eembmatmn with a duetlle-' ;:; ;

metal plug expanded therein, said plug pro-.
vided with an appmmmately non-elastie .~ - -
thumb-piece projecting upwardly from its - -

upper edge and having a non-elastic connee-— - -
tion w1th the plug whel eby the thumb-piece 115 -
constitutes alever when the plucr istilted from = = :-

the bottle-neck by pressure againstthe thumb—}_'{-

pleee, substantially as desenbed

14, A metal bobtle-seal having 'a'n edu'e -_l
ﬂange and a wire bent to ﬁt the seal beneath.-_:'_"

tion eensmmtmﬂ' a thumb- pieee, whereby lat- -~ -

eral pressure a,cra,mst the thumb-piece tilts - .~
the seal and thumb -plece together from t,he_-_ R

bottle neck, substantmlly as deeeﬂbed

ternal sealing-seat belowr therecess, the-bettle‘; s

internally enlarged above said seat and below
the floor of said recess, in combination with - -

a sealing medium, and a metal plug having a 130
rigid npwardly- progectmg lever-arm fixed to =~ — =
its upper part in said recess, the plug radially -~ -~
expanded into said. enlargement and imme- . -
diately under the plane of the attachment of
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said arm to the plug, whereby lateral pressure

on the arm tilts the plug from the bottle with
a lever action, substantially as described.

16. A bottle-seal comprising a metal plug
having sealing means, and a rigid upwardly-
projecting lever-arm fixed to the upper end
thereof, the plug formed for radial expansion
between the sealing medium and the plane ot
attachment of said arm to the plug, whereby
the arm and plug move together approxi-
mately as one lever during the extracting op-
eration, substantially as described.

17. A bottle-seal comprising a plug having
a cylindrical portion formed for radial expan-
sion to lock the plug in the bottle, and an ap-
wardly-projecting lever-arm having attach-
ing means fitting the plug immediately above
said expansible portion, whereby lateral pres-
sure against said arm exerts a direct extract-
ing strain on the expanded portion of the
plung immediately below said arm, substan-
tla,lly as described. -

18. A hollow metal sealing-plug havmg a
top flange, and a rigid projecting lever-arm
having attaching-arms fitting the plug under
the flange, the plug formed for radial expan-
sion immediately undersaid attaching-arms,
substantially as described.

19. A metalsealing-plug for bottles having
an annular edge flange and provided with a
projecting lever thumb-piece having an at-
taching portion fixed to said plug by said

- flange, said plug and thumb-piece tilting from

35
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the bottle together approximately as one le-
ver, substantially as described.

20. A bottle having an annular tloororseat,
and an internal enlargement immediately be-
low said floor in combination with a cup-
shaped sealing-plug adapted forradial expan-
sion into said enlargement and having a top
flange and a rigid lever extractor-arm formed
with attaching means grasping the plug un-
der the flange and immediately above said
expansible portion, said means adapted to
rest on said floor, substantially as deseribed.

21. A hollow ductile - metal sealing- plug
baving a rigid lever extractor-arm projecting

5

upwardly therefrom and rigid therewith, the

arm and plug tilting from the bottle together
approximately as one lever during the ex-
tracting operation,substantially as described.

92. A bottle provided with a top annular re-
cess 1n its mouth and an annular seahug-
shoulder below the floor of said recess, in com-
bination with a sealing-disk adapted to be ex-
panded and locked in the botftle-mouth and
having a top flange in said annular recess,
said disk provided with a rigid upwardly-
projecting thumb-piece extending from the
portion of the disk in said recess, substan-
tially as described.

23. A bottle having a top annular recess in
its mouth and an annular shoulder below the
floor of said recess, in combination with a seal-
ing-plug adapted to be expanded in said bot-
tle-mouth and thereby locked therein, a seal-
ing medinm interposed between sald shoul-
der and the plug, and an upwardly-projecting
ricid thumb-piece having attaching means
located in said top recess and engaging the
upper portion of said disk, substa,ntlallv as
described. |

24, A bottle having a top annular recess, a

radial enlargement below the recess and an
“annular seat below said enlargement, in com-

bination with a cylindrical hollow metal plug

55
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having a flat bottom above said seat and a top

lateral flange in said recess, the cylindrical
wall of the plug expanded into said enlarge-

- ment, said plug provided with exfractor

means below the flange, substantially as de-

scribed.

25. A hollow metal sealing-plug having a
top lateral flange and an upwardly-extending
extractor-arm secured to the plug, the flange
being displaced to receive said arm, substan-
tmlly as described.

In testimony whereof I affix my signature
in presence of two witnesses.

WILLIAM E. HEATH.

Witnesses:
ALBERT P. STROBEL,
CHAS. R. WORTHINGTON,
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