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QUICK CLOSING STOPPER 

Charles R. Meyers, In, Port Washington, N.Y., assignor 
to Center Laboratories Inc., Port Washington, N.Y., a 
corporation of New York 

Filed Sept; 22, 1965, Ser. No. 489,232 
8 Claims. (Cl. 215-52) 

This invention relates to the art of container stoppers, 
more particularly to an improved stopper permitting posi 
tioning of the stopper in dust closing relationship with re 
spect to the contents of a container, and thereafter per 
mitting rapid ?uid-tight sealing of the container so as to 
maintain desired gas and pressure conditions in the con 
tainer. 
A variety of situations exist in which it is desired to 

partially stopper a container while it is being ?lled, or 
while the contents of the container are being treated. 
The partial stoppering is employed to minimize losses 
from the container due to evaporation, and to provide a 
dust cover for the contents of the container during some 
treating stage which requires access to the interior of the 
container. After ?lling or treatment is completed, it is 
then desirable to seal the container by positioning the 
stopper in a container-sealing orientation, as rapidly as 
possible so as to minimize losses and costs. 
Thus by Way of example, it is noted that with heat labile 

substances, drying of the substance within the container is 
accomplished by lyophilization. During the lyophilization 
of the contents of a container, the container is ?lled with 
the substance to be treated, and partially closed to 
minimize evaporative losses of the contents of the con 
tainer and contamination of the contents of the container. 
Thereafter a vacuum is produced within the container re_ 
quiring that there be access past the stopper to the in 
terior of the container, and the container contents are 
frozen under this vacuum producing sublimation of the 
ice portion of the contents, thereby producing a drying 
of the contents of the container. In order to effectively 
obtain desired drying action, it is desirable that upon 
completion of the drying step, the stopper be subject 
to rapid insertion into sealing relationship with respect 
to the container. 

It is with the above problems and desiderata in mind, 
that the present stopper has been evolved, a stopper serv 
ing to provide partial closure for a container so as to pre 
vent undesired losses and contamination of the contents 
of the container, and thereafter permitting rapid position 
ing of the stopper to e?ect a relatively ?uid-tight seal of 
the container. 

It is accordingly among the primary objects of this in 
vention to provide an improved stopper serving the two~ 
fold function of (1) providing partial closure of a con 
tainer to protect the contents of the container from con 
tamination and loss during treatment of the contents of 
the container, and (2) thereafter permitting rapid posi 
tioning of the stopper to effect ?uid-tight sealing of the 
container. 
A further object of the invention is to provide an im 

proved stopper construction particularly adapted for use 
in lyophilizing the contents of a container. 
A further object of the invention ‘is to provide a stopper 

in which the degree of engagement of the stopper with 
respect to the container, and the resultant sealing eifec 
tiveness of the stopper is increased as the stopper is in 
serted into the container. 
These and other objects of the invention which will be 

come hereafter apparent are achieved by forming a ly 
ophilizing stopper of a resilient material such as butyl 
rubber or the like. The stopper is formed with a body 
dimensioned to permit its insertion into a container. The 
lower end of the body is formed with a conically con 
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toured entry tip, and a slot is extended from the free 
end of the entry tip up into the body. The slot is formed 
with a rounded contour at its closed end to implement 
the bending of the portions of the stopper separated by 
the slot. A ?rst lower ridge is formed on the body ad 
jacent the slot. This ?rst ridge is below the end of the 
slot so that upon insertion of the stopper into a con 
tainer up to this ?rst ridge, the container will be sub 
stantially closed, except for .the passage provided by the 
slot between the interior and exterior of the container. 
A second ridge is formed on the body of the stopper at a 
point spaced from the end of the slot, so that upon in 
sertion of the stopper into the container up to said second 
ridge the container will be substantially sealed. 
A feature of the invention resides in the fact that the 

apex of the ?rst ridge lies in a diametral transverse plane 
through the stopper spaced from the closed end of the 
slot, so that upon insertion of the stopper into the con 
tainer, contact of the side Walls of the container with the 
apex of the ?rst ridge will produce a turning moment 
about the closed end of the slot causing the spaced por 
tions of the stopper on either side of the slot to move 
outwardly against the side walls of the container thereby 
insuring a desired gas-tight seal between the stopper and 
the interior side walls of the container. 
A further feature of the invention resides in the pro 

vision of a handle element on the stopper which element 
is dimensioned so that the normal pressure applied to this 
handle as the plug is inserted into the container produces 
a turning moment acting to force the ridges of the stopper 
against the walls of the container. 
The speci?c details of a preferred embodiment of the 

invention, and their mode of functioning will be made 
most manifest and particularly pointed out in clear, con 
cise and exact terms in conjunction with the accompany 
ing drawings, wherein: 

FIG. 1 is an enlarged perspective view of a stopper 
made in accordance with the teachings of this invention, 
angled to look at the top of the stopper; 
FIG. 2 is an enlarged perspective view similar to FIG. 

1 angled to provide a view of the bottom of the stopper; 
FIG. 3 is an enlarged elevational view showing the 

stopper as it is being inserted into closure position with 
respect to an ampoule, indicating in dot-dash line the 
orientation of the lower end of the stopper into a sealing 
position with respect to the ampoule; and 

FIG. 4 is an enlarged elevational view .like FIG. 3 show 
ing the position of the ridges as the stopper is being 
moved into the container. - 

Referring now more particularly to the drawings, like 
numerals in the various ?gures will be employed to desig 
nate like parts. 
As seen in the drawings, the stopper 10 is formed with 

a body portion 11 dimensioned to ?t within a container 
such as an ampoule or the like, in conjunction with which 
the stopper is to be employed. At the lower end of the 
body 11, a conically shaped entry tip 13 is provided 
formed integrally with the body portion 11 and dimen 
sioned so as to ?t freely into the container in conjunction 
with which the stopper is employed. A ?rst lower ridge 
15 extends circumferentially about the body 11 a distance 
such as to frictionally engage the interior side walls of 
the container with which the stopper is used. As can 
clearly be seen from the drawings, the dimensioning of 
this ?rst ridge 15 is such as to extend slightly beyond the 
maximum extension of entry tip 13. Thus, whereas entry 
tip 13 moves freely into the container, as best seen in FIG. 
3, ?rst ridge 15 normally contacts the interior side walls 
of the container. A slot 17 extends from a portion of body 
11 to the free end of the entry tip 13 from a point in body 
11 spaced from ?rst ridge 15. The slot 17 preferably ex 
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tends diametrically across the conventionally employed 
:ircular in cross section stopper and acts to form two 
spaced stopper segments 19 and 21. 
A top ridge 25 is formed as a flange at the upper end 

of body 11 extending outwardly a distance substantially 
equal to that of lower ?rst ridge 15, and like ridge 15 is 
dimensioned to frictionally contact the said walls of the 
container in connection with which the stop-per is em 
ployed. In the illustrated embodiment, a middle ridge 27 
is provided between lower ridge 15 and upper ridge 25. 
Ridge 27 is dimensioned like ridges 15 and 25 to extend 
circumferentially about the body 11 of the stopper and 
of a size to frictionally contact the side walls of the con 
tainer. This ridge 27 is above the closed end of slot 17. 
A handle element 30 having a cross sectional dimension 

less than the cross sectional dimension extending trans 
versely through body 11 is provided at the upper end of 
the stopper, and formed integrally therewith. 
The stopper 10 is preferably molded of a relatively 

elastic resilient material such as butyl or the like, it being 
preferred to employ a temperature stable, chemically 
inert material. 

Operation 

In use, the aforedescribed stopper 10 ?nds particular 
applicability in connection with the lyophilization of ma 
terials to be packaged in containers such as ampoules or 
the like. 
As best seen in FIG. 3, the stopper 10 is inserted into 

the upper open cylindrical end 35 of ampoule 37 with 
the conical lower entry tip 13 of the stopper 10 acting to 
guide the stopper into the ampoule 37. The stopper 10 is 
inserted until the lower entry ridge 15 engages the interior 
of the side walls of the open cylindrical end 35 of the 
ampoule, at which time the stopper is frictionally en 
gaged with the ampoule and acts to substantially close 
the ampoule to provide a dust cover and minimize ?ow 
to and from the ampoule, while permitting communica 
tion with the interior of the ampoule via slot 17, the 
upper end of which is above the lower ridge 15. 

With the stopper in this orientation, the contents of 
the ampoule may be treated or subjected to various atmos 
pheres, or lyophilized as desired. After treatment of the 
contents of the ampoule 37 has been completed, and it 
is desired to insure the maintenance of the contents of 
the ampoule under desired pressures, gaseous atmos 
pheres, or other relatively gas tight enclosure, the stopper 
10‘ is forced further into the cylindrical end 35 by exerting 
pressure on the handle 30 to force the stopper downwardly 
into the cylindrical end 35, as viewed in FIG. 3. 
Upon the initial application of pressure axially to 

handle 30 so as to force the stopper downwardly into 
the container, in the ?rst instance, while the lower ridge 
13 is frictionally engaged with the side wall of the con 
tainer, the downward pressure produces a fulcruming of 
the stopper portions beneath lower ridge 15 about the 
ridge to separate the spaced portions 19 and 21 of the 
entry tip 13, which assume the con?guration illustrated 
in dash lines in FIG. 3 in which the separated portions 
19 and 21 move against the side walls of the container 
and act to implement the sealing thereof. 

After this initial movement of the stopper, subsequent 
engagement of the middle ridge 27, and the upper ridge 
25 with the interior of the side walls of the container 
produces a further tendency of the separable portions 19 
and 21 to move towards the side walls of the container 
fulcruming about the areas of contact between the ridges 
and the container side walls. This fulcruming action re 
sults from the fact that the slot 17 between the portions 
19 and 21 ends up at a point above the lower ridge 15 
thereby permitting rocking of the segments 19 and 21 
about the point of contact of this lower ridge. The subse— 
quent turning movement of the segments 19 and 21 is 
produced as a result of the turning couple produced by 
the line of force transmitted via handle 30 which must 
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of necessity be spaced from the area of normal contact 
between the ridges and the side walls. 

It is thus seen that an improved stopper has been pro 
vided in which at the instant that relatively gas tight 
sealing of the contents of a container is desired to be 
effected, sealing is produced almost simultaneously with 
the application of pressure to the stopper without the 
delay normally required for the stopper ?rst to be axially 
displaced in the container before sealing can be effected. 
The above disclosure has been given by way of illus 

tration and elucidation, and not by way of limitation, and 
it is desired to protect all embodiments of the herein 
disclosed inventive concept within the scope of the ap 
pended claims. 
What is claimed is: 
1. A container stopper comprising: a resilient body 

dimensioned to ?t within the neck of a container to be 
closed; said body having a slot extending from a lower 
end thereof to a point in a medial part of said body; 
two spaced stopper segments on opposed sides of said 
slot; and a ridge on said body, the uppermost portion of 
which ridge is spaced downwardly from the upper end 
of the slot a distance such that upon frictional engage 
ment of said ridge with a sidewall of a container and 
the exertion of pressure on the upper end of the stopper 
there will be a separation of the stopper segments against 
the interior of the container. 

2. A container stopper as in claim 1 in which a coni 
cally shaped entry tip is formed on the lower end of said 
body member beneath said ridge. 

3. A container stopper as in claim 2 in which a handle 
element having a cross sectional dimension less than 
that of said body is secured to the upper end of said body. 

4. A container stopper as in claim 1 in which a sec-0nd 
ridge is formed on said body above the upper end of 
said slot. 

5. A lyophilizing stopper for use in closing off a con 
tainer while the contents of the container are subjected 
vto a lyophilizing treatment to drive off the moisture 
therefrom, and to subsequently seal the contents under 
a vacuum, said stopper comprising a body dimensioned 
to fit within the neck of the container; a conical tapered 
entry portion on said body, said body and said conical 
entry portion having a slot extending from said body to 
the end of said entry portion; a ridge extending about 
said body, said ridge having the upper end thereof spaced 
downwardly from the upper end of the slot in said body; 
and a second ridge spaced from said ?rst ridge on said 
body above the closed end of the slot, whereby upon 
insertion of said stopper into the container up to said 
?rst ridge, the slot in said body will provide a path of 
communication between the interior and exterior of the 
container, and upon insertion of said stopper further into 
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portion will be spread to insure a gas-tight seal between 
said stopper and the interior side walls of the container. 

6. A lyophilizing stopper as in claim 5 in which an 
intermediate ridge is formed on said body between said 
?rst mentioned ridges. 

7. A lyophilizing stopper as in claim 5 in which a 
handle element having a cross sectional dimension less 
than that of said body is secured to the upper end of 
said body. 

8. In combination with a container in which the con 
tents are to be lyophilized, said container having a circular 
opening, and walls surrounding said opening which pro 
vide an entry passage of uniform cross-section; a lyophiliz 
ing stopper for closing off the container opening to 
provide a dust cover for the contents of the container 
while permitting access to the contents of the container 
during the initial lyophilization process, and permitting 
rapid effective sealing of the container when desired, 
said stopper comprising: a resilient body of circular 
cross-section dimensioned to ?t within said container 
opening; a tapered entry portion on said body; said body 
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and said entry portion having a slot extending from an References Cited 
open end of said slot at the free end of‘ said entry portion UNITED STATES PATENTS 
to a closed end of sald slot in a medial portion of said 
‘body and separating said body and entry portion into two 2,663,451 12/1953 Yaman --------- —- 215_52 X 
spaced stopper segments; a ridge extending about said 5 28481130 8/1958 Jesmg ----------- —— 215_52X 
body at a point between the closed and open end of said 2,886,203 5/1959 G011 —————————————— —— 215_52 
slot, said ridge dimensioned to provide a press ?t against FOREIGN PATENTS 
the Walls surrounding sald container opening upon in- 645,293 10/1950 Great Britain 
sertion of said stopper in said opening, and providing a 
fulcrum about which the stopper segments are pivoted as 10 JOSEPH R’ LECLAIR Primary Examiner_ 
pressure is applied to the top of the stopper to cause the _ ’ _ 
stopper segments to engage the container passage wall. D- F- NORTON, Assistant Exammer 
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