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STOPPER-APPLYING MACHINES '

Jacob Ravn, Phoeumwlle, Pa. ussrguor fo The West Come-
pany, Inc., Phoeunuwlle, Pa a corperation of Peuu-
sylvania - -

Appllesuou December 7 1953 Serlal No. 396 460
11 Claims, (Cl 53—-—-321)

‘This invention relates to maehmes for inserting flanged
resulent stoppers in containers such as glass bottles.

Flan;ed rubber stoppers are commonly employed in
conjunctisn with glass bottles such as pharmaceutical

bottles. The stoppers are applied to the bottles by a
machine havmg a movable plunger which serves to push
the stoppers into the bottles.
stopper to a bottle, the stopper is held in position over
the bottle by a: holder separate from the plunger, and
the plunger pushes the stopper into the bottle and out of
engagement with the holder. Followmg the application

of a stopper to a bottle, a metal cap is applied which
However, the stopper-apply--
ing operation prior to the apphcauon of the metal cap

(1) Where the stopper and/or the bottle are wet or 30
‘coated with some kmd of chemical such as silicone, there
ﬂ{le stopper to pop out of the bottle
due to the fact that; the air in the bottle is eompressed_

holds the stopper in plaee

‘has presented a problem for the following reasons.

is a tendency for

when the stopper is inserted and there is insu Tictent fric-
tion between the stopper and the bottle to resrst the. foree
of the compressed air.

- (2) Where the. stopper and the botﬂe are sterilized eud_
permitted to dry before the application of the stopper, the

friction between the stopper and the bottle is. frequently
50 great as to strongly resist full insertion of the stopper
with its flange engaging the top of the bottle.” This. is

aggravated by the fact that the portion of the stopper

which enters the bottle tends to expand when pressure
1s applied by the usual plunger over the entire LO’P surface
of the stopper. -
(3) If it should heppen that there is no bottle in pom-
- tion under the plunger, the stopper will be. pushed out
of the holder as the plunger moves down. -

The principal object of the present invention is to over-

come the above-mentioned ob]ecuons

A specific object of the invention is to prowde 1mprove-__ .

In the appheeuou of each

atent Oﬁlce

9 849, 348 '_
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Flg 6 is a view generally similar to Flg 4 ShGWlllg'_ o

o another embodiment of the plunger structure;

10
" the application of the stopper;

Fig. 7 is a bottom VIeW of the plunger taken eloug line
7—T7 of Flg 6;

Fig, 8 is a side elevational view further showmg ‘the -

pluuger structure and the stopper-applying operation;

Fig. 9 is a view generally similar to F1g 1 showmg a_ -

| further embodiment of the invention;

Fig. 10 is a side view of the pluuger' _of Flg 9; | |
Fig, 11 is a view generally similar to F1g 4 showmg_._-‘

Fig. 12 1s a hottom View takeu along lme 112—12 i

- of Fig. 9;
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Fig.. 13 15 a view geuerally smnlar to F1g 1 showmg '_ e
“a further embodiment of the invention; - - - - o
Fig, 14 is'a view mostly in section tekeu eeutrally e.nd_ S

longrtudmelly of the plunger arrangement in Fig, '13;

Fig. 15 is a bottom view taken along hue 15—-15 of

Fig, 13; and - | N
Fig. 16 1S a view smular to F1g 14 showmg the apphea-,,

-+ tion of the stopper.

25

40

Referring first to Figs. 1 to 5, as in the. couvenuoual_ |

stopper-applymg machine, there is prowded a vertically .
movable. plunger Z0 WhICh serves to push a stopper 21~ - -
into the neck of a bottle 22 positioned below the plunger. - -
 The resilient, e. g. rubber, stopper 21 1s of the type com~ =~ .
monly employed and it comprises a portion 23 which =~ %
enters the neck of the bottle and a flange 24 which is” . =
‘The present - *..
invention is not concerned with the details of the stopper- =~
 applying machine whereby bottles are brought successwe«”f;

1y beneath the movable pluuger and stoppers are fed suc- = .

intended to engage the top of the bottle.

cessively to a holding means. ~This invention is concerned. .

only with the structure of the plunger and the manner -«
of holding eaeh stopper . for application thereof to a |

boitle.

in eceordauee w1th the preseut mveutlou mn the em—" _

hodunent shown in Figs. 1 to 5, the plunger 28 is prefer—- -

ably of rectangular cross section and its lower portion is e

recessed transversely and has opposed inclined: surfaces - |

25 and 26 which exert pressure on opposed areas of the

45

stopper flange coincidently with insertion of the stopper

as shown in Fig. 4. This embodiment is intended par-

ticularly to be used where the coacting surfaces of the-

stopper. and bottle are wet or coated and there is a ten- © - |

~dency for the stopper to pop out of the bottle after it has

50

ments-in a stopper-applying machine whereby the stopper

is deformed durlng the applying operation to overcome:

- . Bb
Another object of the invention is to provide a stopper-.i :

holding arrangement whereby the stopper is retained in

the objections in regard to insertion of the stopper.

“the event that a bottle is not in position beneath the
‘plunger at the time of the stopper-applying operation.
Other objects and features of the invention will be

apparent from the following detailed description with

reference to the accompanying drawings, in which

Fig. 1 is a part elevational and part sectional view of
& plunger arrangement according to th1s 1nveut10n and
an associated bottle; S :

Fig. 2 1s a suie elevatlonal view of the plunger
Fig. 3 is a bottom wew taken along lme 3—3 of
Fig. 1; | |

Fig. 4 is a part elevational and part sectional view show-_

ing the apphcahou of the stopper to the bottle; |
Fig. 5 is a bottom view of the stopper showing more
fully the distortion of the stopper which takes place;
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 line position.
portion 23 permits some of the compressed air to escape

been inserted, due to the compression of the air in the -
upper part of the bottle. As may be seen in Fig. 4, the
squeezing of opposed areas of the stopper flange between

~ the top .of the bottle and surfaces 25 and 26 causes trans- . . |
- verse displacement of the rubber of the stopper and con- -

sequent transverse distortion of the stopper which per-
mits the air in the botfle to escape as it is compressed,
Fig. 5 shows how the stopper is deformed from the broken
- The transverse distortion of the stopper:

through the passages between portion 23 and the wall of
the bottle and beneath the portions of flange 24 which
have no downward force thereon. Thus, the air pressure
within the bottle is reduced suf1c1ently to . preelude later
pop-out of the stopper. - - -~ _'
- In order to hold the stopper 1n pos1ho11 above the bot-
tle for insertion therein by the plunger as above-described,
a pair of holders 27 and 28-are provided at the lower end
of the plunger 20, being secured to the lower ends of flat
springs 29 and 30 as by means of rivets 31 and 32.- The
upper ends of the flat springs 29 and 30 are secured to
opposite sides of the plunger 20 as by means of screws
33 and 34. The holders 27 and 28 are formed @as shown
at 35 and 36 to be cammed outwardly by the top of the

 bottle as the stopper is inserted therein as shown in Fig. 4.

. . 'I_H"_.’



) :

With this arrangement, the plunger itself supports the
stopper, and the stopper is released only if a bottle s
in position to receive it. In the event that a bottle 1s not
in- position' to receive the- stopper, the stopper is not re-
leased but is simply carried upward by. the plunger-to be
applied to a bottle on the next downward stroke of the
plunger. - | L :

~ Figs. 6 AT ” _ |
20q is formed at its lower end to provide opposed down-
wardly convex surfaces 37 and 38 which exert downward

forces on the stopper flange and cause distortion of the

~stopper as 1t 1s being pressed into the bottle neck. by the

 plunger. The displacement of the rubber causes dister-
‘tion of the stopper portion 23 so as to permit escape of-

compressed air as in the previously described embodiment.
 Aside from the different form of the plunger, the parts
are the same as in the first embodiment.. : -

Figs. 9'to 12 shown an embodiment wherein the plunger
- 20b is recessed to receive the upper part-of the stopper

and has a relatively deep circular recess 39 surrounded by

 aflat surface 40 which engages the entire stopper flange.
This embodiment is particularly intended for use where

to 8 show an embodiment wherein the plunger

2,849,848
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the stopper and. bottle are dry and it is desired to lessen

the friction between the stopper arnd the bottle so as 10
enable full insertion of the stopper. Asshown in Fig. 11,
" as the stopper is inserted, the surface 40 presses-the entire
- flange of the stopper against the top of thé bottle and
the inward displacement of the rubber causes ‘contraction

of ‘the stopper portion 23. This causes decrease of the
friction between the stopper and the bottle” and €nables

full insertion of the stopper. | |
Figs. 13 to 16 show an‘embodiment wherein the” plunger

'20c has a relatively large recess 41" in" which there is a’
shoe 42 mounted on pivot 'pin 43 which extends across-the’
recess. The shoe 42 is'biased by a helical spring 44 seated

within' a recess 45; the spring biasing the shoe against a
fixed stop 46. The shoe 42 has’serrations 47 to friction:

ally engage the top-of the stopper: As may be seen in
Fig. 16, as the stopper is inserted, the pivoted shoe acts
against its spring to apply transverse force to the top of

the stopper thereby distorting the’stopper. This embodi-

ment is particularly intended for use to release compressed

B S
. on

30

4.0

air to prevent popping-out’of ‘the- stopper -as-previously

mentioned.

From the foregoing description; it will be seen’ that the-

invention provides means on‘:the plunger of a- stopper-

applying machine for distorting' the resilient - stopper as:
it is inserted in a bottle, either to relieve air pressure-in-
the bottle or to decrease friction between the-stopper and
the -bottle.. Further, the-inveéntion:provides-novel means °

" for supporting the stopper ffom the plunger itself. -

~While certain embodiments:of the:invention have been.

illustrated : and described, the invention-is not limited
thereto, - but- contemplates- stuch’ other embodiments and
modifications:.as may. occur to persons skilled an: the art.
I claim: - | | |
1. Inamachine for applying-oné-piece flanged resiltent
stoppers having insertable portions to-containers, a-mov-
able plunger member operable to push-a- stopper 1nto a
_ container, resiliently mounted holders on'said member to

support the stopper for insertion.in:the:container and |
 engageable by the top of the container to be spread there-
by.and release the stopper-as itis introduced into the con-:

tainer, and means on-said member: to. exert force on the

stopper entirely above the container effective :to deform

the insertable portion of the:stopper:transversely coinci-

dently with the -application of:inserting:pressure so as'to
insure fully. effective application’ of the stoppet” to:the

container. - B S o
2. A machine according to claim-1, wherein:sald mem-

N
- |
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‘ber has pressure-applying portions thereon arranged to

exert pressure on local areas of the stopper flange to de-
form the stopper so as to permit escape of air from the
container. | |

3. A machine according to claim 1, wherein said mem-

ber has a pressure-applying surface thereon arranged to

exert pressure on the entire stopper flange to effect
contracting deformation of the stopper and thus reduce
friction between it and the container.

4. A machine according to claim 1, including an ele-
ment pivetally mounted: on said member and adapted to

exert transverse force on the top of the stopper to deform
~ the stopper so as to permit escape of air from the con-

tainer. |

5. In a machine for applying one-piece flanged resili-
ent stoppers having insertable portions to containers, a
movable plunger member operable to push a stopper 1nto
a container, and two opposed local surfaces on the stop--
per-engaging end of said member for applying pressyre
entirely above the container only to two opposed.-local
areas of the stopper flange so as to deform the insertable

portion of the stopper transversely coincidently with the

application of inserting pressure, thereby to insure fully
effective application of the stopper to the container.

6. A machine according to claim 5, wherein said mem-
ber is récessed at its stopper-engaging end and has two
opposed inclined surfaces for applying pressure only to
two -opposed local areas of the stopper flange.

7. A machine according to claim 5, wherein said mem-
ber has two opposed convex surfaces for applying pres-
sure only to two opposed local areas of the stopper
flange. - o

8. In a machine for applying one-pieze flanged resili-
ent stoppers having insertable portions to containers, a
movable plunger member opérable 1o push a stopper into

‘a container, resiliently mounted-holders on said member

to support the stopper for insertici” in the contalner

- stopper as it is introduced  into the container, and two

opposed local surfaces on the stopper-eéngaging end ot
said member for applying pressure entirely above the con-
tainer only to two opposed local areas of the stopper
flange so-as to deform the insertable portion of the stop-
per transversely coincidently with-the application of in-
serting pressure, thereby to insure fully effective applica-

tion of the stopper to the container.

9. A:machine raccmd-ing" to claim’ 8;'? wherein said mem-
ber is recessed at its stopper-engaging end-and has' two

“opposed inclined surfaces for applying: pressure only to

two opposed local areas of the stopper flange: _

10. A'machine according to claim 8, wherein said mem-
ber has two opposed convex surfaces for applying’ pres-
sure only to two opposed local areas of the stopper fiange.

11. In'a machine for applying one-piece flanged resthi-
ent stoppers having insertable- portions ‘to ccntainers, a

? ‘movable plunger member operable to push a stopper into
a container, and means including an element pivotally

mounted on‘ said member- and adapted to exert trans-

verse force on the top of the stopper to deform the in-

sertable portion of the stopper transversely coincidentally
with the application -of insertiiig pressure so @as tc permit
the escape of air from the container and insure fully ei-
fective application of the stopper to the container.
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