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This invention relates in general to a method 
for inserting a resilient stopper having a Sub 
stantially flat top and a cylindrical shank into 
a circular opening in a container, especially 
where said opening is of less diameter than the 
normal diameter of said Shank. 
Known means and methods for automatically 

inserting a resilient stopper into an Opening in 
a container, such as a bottle, have not proven 
satisfactory, particularly where the shank of 
the stopper is larger in diameter than the open 
ing in the bottle, where the stoppar is of the 
type having a flat circular top and a cylindrical 
shank of reduced diameter, or where Said Shank 
must be kept completely sterile prior to and dur 
ing its insertion into a bottle. These require 
ments are all frequently encountered in the 
stoppering of bottles in the pharmaceutical in 
dustry, for One example. 

Accordingly, a primary object of this invention 
is the provision of a method for distorting a re 
silient stopper having a flat top and a cylin 
drical shank, whereby said shank may be in 
serted into a circular opening, Such as the neck 
of a bottle, especially where said shank is nor 
mally larger in diameter than the inside of Said 
neck. 
A further object of this invention is the pro 

vision of a method, as aforesaid, applicable When 
the stopper has a flat circular top of greater 
diameter than the stopper Shank. 
A further object of this invention is the pro 

vision of a method, as aforesaid, whereby the 
shank diameter of a stopper, particularly of 
the type having a hollow shank, can be reduced 
Without physically contacting said shank. 
A further object of this invention is the pro 

vision of a method, as aforesaid, whereby the 
Shank diameter of a stopper can be Substantial 
ly reduced by contacting only the top of the 
Stopper. 
Other objects and purposes of this invention 

will become apparent to persons familiar With 
this type of equipment upon referring to the 
accompanying drawings and upon reading the 
following Specification. 

in meeting those objects heretofore men 
tioned, as well as other incidental thereto and 
associated therewith, I have developed a meth 
od for inserting a resilient stopper having a flat 
top and a cylindrical shank into the neck of a 
bottle, wherein a partial vacuum is created in a 
Zone immediately adjacent to the central por 
tion of said fiat top of the stopper and the periph 
ery of Said top is held in a substantially fixed 
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position with respect to said zone. Thus, said 
Vacuum causes the center portion of said top to 
rihove out of its normal plane and into said zone. 
Such movement distorts said stopper and there 
by effects a reduction in its shank diameter, 
particularly at the end of the shank remote 
from the top. 
A preferred apparatus for practicing this 

riaethod is comprised of a vertically reciprocable 
ran having a concave surface at the lower end 
thereof. A passage in said ran, which con 
municates with the concavity formed by Said 
COilcave Surface, is connected to a suction de 
Vice whereby a partial vacuum may be provided 
in Said concavity. 

For illustrations of said preferred apparatus, 
attention is directed to the accompanying draw. 
ings in which: 

Figure 1 is a broken, side elevation view of 2, 
ram and associated parts whereby my method 
may be practiced. 

Figure 2 is a sectional view of the lower end 
of Said ram substantially as taken along the 
line II-II of Figure 1. - 

Figure 3 is a broken, side elevation view of 
an adapter, removably securable to the lower end 
of the ran. With a stopper distorted thereby 

Figure 4 is a broken, side elevation view of a 
modified adapter for the lower end of the ram. 

Figure 5 is a sectional view Substantially as 
taken along the line V-V of Figure 3 and in 
cludes a broken line Showing of the stopper in 
another position. 

Construction 

For the purpose of convenience in description, 
the terms, “upper' or "upwardly' and “lower' 
or "downwardly,' as used in the following spe 
cification, will be understood to have reference 
to the upper and lower ends, respectively, of the 
apparatus, or parts thereof, when positioned as 
Eppearing in Figure 1. The terms “inner's or 
"inwardly' and “outer' or "outwardly' shall be 
understood to have reference to the geometric 
center of said apparatus, or parts thereof. 
The apparatus (Figure 1), whereby my 

method may be practiced, is comprised of a ram 
l, ran Support 2, in which said ram is ver 
tically reciprocably Supported, an actuating 
arn f3, whereby said ran is Vertically recip 
rocated, and an adapter 4, removably secur 
able to the lower end of the ram. 
As shown in Figure 1, the ram is COinprised 

of a cylindrical bar vertically reciprocably sup 
ported within the ram Support 2 and having a 
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pivot yoke 5 secured to the upper end thereof. 
The ran (Figures 1 and 2) is provided With a 
preferably co-axial, cylindrical passage 6 ex 
tending therethrough and into the yoke 5. The 
lower end is of the ram li is externally threaded 
for engagement by the adapter coupling . 

In order to prevent contamination Cf the stop 
pers by the lubricant on the ram ff, a bellows 
fe (Figure 1) encircles the lower eXposed end. 
of the ran . The bellows 8 is Supported at 

4 
concavity 4 in the lower end thereof is cylin 
drical rather than a portion of a sphere. The 
cylindrical cavity 4 is slightly smaller in di 
ameter than the circumference of the adapter 40 
and co-axial thereWith, thereby providing a Con 
tact ring 42 which may be substantially identi 
cal to the contact ring on the adapter f4. It will 
be recognized that other types of concavities may 
be provided in the adapter without departing 

O 
its upper end upon a nipple 2 f, which is secured 
to the lower side of the ram support 2 and 
extends downwardly therefroin around the ran 
f . The lower end of the bellows 8 is Secured 
to a collar 22 secured upon the lower end of the 
ram adjacent to the threaded portion S 
thereof. 
An outlet opening 35 (Figure 1), commutilicat" 

ing with the upper end of the passage 6, and 
radially disposed with respect thereto, is pro 
vided in the yoke 5. The walls of Said Open 
ing may be threaded near the outer end there 
of for appropriate reception of a nipple 29 at 
tached to one end of a suction hose 36. The 
suction hose 36 is connected to a suitable Suc 
tion means, such as a vacuum pump, shown 
schematically at 39. 
The adapter f4 (Figures 2 and 3), is cylindri 

cal in shape, has a preferably co-axial passage 
23 therethrough, and is provided with an integral 
annular flange 24 adjacent to one end thereof, 
said flange preferably being slightly Smaller in 
diameter than said ram. The lower end of the 
adapter 4, remote from said flange 24, is pro 
vided in this embodiment with a Spherical, con 
cave surface 28 defining the concavity 33. Said 
surface 28 is preferably co-axial with, and Some 
what smaller in diameter than the circumfer 
ence of said adapter 4, thereby providing a con 
tact ring 27 at said lower end of said adapter 
4 lying in a plane preferably perpendicular to 
the axis thereof. 
The outside diameter of the contact ring 2, 

which is coincident with the circumference of the 
adapter 4, is preferably about equal to the di 
ameter of the flat top 32 of the stopper 3; with 
which said adapter is to be used. 
The adapter coupling 7 (Figures 1 and 2), 

which has a partially threaded opening 30 there 
through, is provided with an internally extend 
ing, annular ridge 25 adjacent to one end of Said 
opening 30. The ridge 25 has a smaller inside 
diameter than the outside diameter of the flange 
24 on the adapter 4, thereby permitting said 
ridge 25 to engage said flange 24 for holding said 
adapter 4 firmly against the lower end of the 
ram f, when the coupling 7 is threadedly en 
gaged with the threaded portion 9 of the ran 
f. A ring gasket 26 of any convenient conven 
tional type having an opening through the cen 
ter thereof may be placed between the lower end 
of the ram and the adjacent surface of the 
adapter 4. 
As shown in Figure 1, a transfer mechanism 

34, which mechanism is fully and completely de 
scribed in my co-pending application Serial No. 
149,004, filed on March 10, 1950, may be pro 
vided for receiving stoppers 3 and positioning 
them adjacent to the contact ring 27 (Figure 2) 
of the adapter 4. In such position, the shank 
37 of the stopper 3 is advantageously, axially 
aligned with the opening in the neck of the bottle 
38 into which said stopper is to be inserted. 
The modified adapter 40 (Figure 4) differs 

from the above described adapter 4 in that the 
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from the scope of this invention, as long as they 
provide for a contact ring lying substantially 
within a single plane, perpendicular to the axis 
of said adapter. It Will also be recognized that 
adapters having various outside diameters, par 
ticularly adjacent to the contact ring, may be 
employed with the ram. depending upon the 
diameter of the top of the stopper With which 
Said adapter is to be used. 
Although an adapter having an axial opening 

has been specifically disclosed in this applica 
tion, for illustrative purposes, it will be under 
stood that Such disclosure is not intended to limit 
the Scope of my process. In the light of this 
specification, it will be apparent that other spe 
cific structures for effecting evacuation of the 
concavity 33 will also lie within the Scope of my 
invention. 

Operation 
When the apparatus 0 is assembled substan 

tially as shown in Figures 1 and 2, a stopper 3 is 
positioned with its top 32 adjacent to the contact 
ring 27 of the adapter 4 by means, such as the 
transfer mechanism 34. While this positioning 
is being accomplished the ram is preferably 
held in the raised position by the actuating arm 
3. The air within the concavity 33 is then 
evacuated through the passage 23 in the adapter 
4, the passage 6 in the ram , the outlet open 

ing 35 in the yoke 5, and through the suction 
hose 36 by the vacuum pump 39. Such evacua 
tion1 produces a partial vacuum in the concavity 
33, thereby drawing the center portion of the 
upper surface of the flat top 32 of the stopper 
3 (Figures 3 and 5) into said concavity 33. The 
contact ring 2 at the lower end of the adapter 
A4 prevents movement of the periphery of the 
flat top 32 into said concavity, thereby effecting. 
a distortion of the stopper 3 whereby the shank 
3 of said stopper is substantially reduced in di 
ameter, particularly at the end thereof remote 
from from the flat top 32, as best shown in Fig 
lure 5 in Solid lines. From an examination of 
Figure 5, it will be obvious why a stopper having 
a hollow shank is preferred in practicing the 
process to Which this invention relates. How 
ever, it will be seen that my process is also ap 
plicable in varying extents to resilient stoppers 
of other types. 
While the partial vacuum is maintained in 

the concavity 33, the ram is moved down 
wardly by the actuating arm f3 until the shank 
3 is appropriately inserted into the neck of the 
bottle 38. Said partial vacuum in the concavity 
33 is then released, thereby permitting the stop 
per 3, and especially the shank 37 thereof, to re 
turn toward its normal shape. The ram is 
then raised by the actuating arm 3 to a position 
from which another operating cycle, as above 
described, may be initiated. 

It Will be seen that adapters having contact 
rings corresponding to the outside diameters of 
stoppers 3 of various smaller sizes may be 
mounted upon the lower end of the ram by 
removal of the coupling . For stoppers of a 
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larger size, it will obviously be necessary to re 
place the adapter 4 and coupling T by a unitary 
structure of suitable size representing a com 
bination of said adapter 4 and coupling 7. 
Although the above-mentioned drawings and 

description apply to one particular, preferred 
embodiment of an apparatus by means of which 
my process may be practiced, it is not my inten 
tion, implied or otherwise, to limit the practice 
of my process to any particular apparatus, ex 
cepting as specifically stated to the contrary in 
the hereinafter appended claims. 

claim: 
1. In a method of distorting a resilient stopper 

having a flat top and a hollow cylindrical Shank 
integral therewith for insertion into a, bottle neck, 
the steps comprising: creating a partial vacuum 
in a zone immediately adjacently above and co 
axial with the flat top of the stopper; preventing 
movement of the peripheral rim of the stopper 
top toward said zone while effecting movement 
of the center of said top partly into said Zone, 
thereby effecting a reduction in the diameter of 
said Shank; maintaining said partial vacuum 
while inserting said stopper into said bottle neck 
and subsequently releasing said partial vacuum. 

2. In a method for inserting a resilient stopper 
having a flat top and a hollow cylindrical Shank 
integral therewith into a bottle neck of less in 
side diameter than the normal outside diameter 
of said shank, the steps comprising: presenting 
the flat top of the stopper co-axially against an 
annular surface defining a zone immediately ad 
jacently above said stopper and having an out 
side diameter substantially the same as the di 
ameter of said top; creating a partial vacuum 
adjacent to said top within said Zone such that 
the central portion of said top is drawn into said 
zone, thereby distorting said stopper and effect 
ing a substantial reduction in the Shank diam 
eter thereof; moving said annular surface toward 
said bottle neck until Said shank is inserted 
therein; releasing said partial vacuum, thereby 
releasing said stopper and the distortion thereof; 
and moving said annular surface away from Said 
stopper. 

3. In a method of distorting a resilient stopper 
having a flat top and a cylindrical shank integral 
thereWith for insertion into a bottle neck, the 
steps comprising: creating a partial vacuum in 
the Zone immediately adjacently above and co 
axial with the flat top of the stopper; preventing 
movement of the peripheral rim of the stopper 
top toward said zone while permitting the center 
of said top to respond to said partial vacuum and 
thereby move toward said zone, thereby effecting 
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a reduction in diameter of said shank; maintain 
ing said partial vacuum while inserting said stop 
per into Said bottle neck and subsequently re 
leasing Said partial Vacuum. 

4. In a method for inserting a resilient stopper 
having a flat top and a hollow cylindrical shank 
integral therewith into a bottle neck of less in 
side diameter than the normal outside diameter 
of said shank, the steps comprising: presenting 
the flat top of the stopper co-axially against an 
annular surface defining a Zone immediately ad 
jacently above Said Stopper and having an out 
side diameter Substantially the same as the diam 
eter of Said top; creating a partial vacuum ad 
jacent to said top within said Zone such that the 
Central portion of said top is drawn into said zone 
thereby distorting said stopper and effecting a 
Substantial reduction in the shank diameter 
thereof; moving said annular surface toward said 
bottle neck until said Shank is inserted therein 
and releasing Said partial vacuum. 

5. In a method of distorting a resilient stopper 
having a substantially flat top and a cylindrical 
Shank integral therewith for insertion into a 
bottle neck, the steps comprising: creating a par 
tial vacuum in the Zone immediately adjacent 
the external Surface of, and substantially co 
axial with, the flat top of the stopper; preventing 
movement of the peripheral rim of the stopper 
top toward said Zone in a direction perpendicular 
to the plane of said top while permitting the cen 
ter of Said top to respond to said partial vacuum 
and thereby move toward said Zone, thereby ef 
fecting a reduction in the diameter of said shank; 
maintaining Said partial Vacuum while inserting 
Said stopper into said bottle neck and subse 
quently releasing said partial vacuum. 

THOMAS A. HAYNES. 
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