
Feb. 7, 1967 B, EOVVARDS 3,302,822 
PRESSURE EQUALZING PACKAGE 

Filed Oct, 24, l962 

ZZZZZZZZZZZZZ Fiq4 

CZZZZZZZZZZZZZ2 

ZZZZZZZZZZ 

INVENTOR 

Bryani Ataluaras 

"46 S3. 
ATTV 

  

  

  

  



United States Patent Office 3,302,822 
Patented Feb. 7, 1967 

3,302,822 
PRESSURE EQUALIZANG PACKAGE 

Bryant Edwards, Ciarendon Hits, A., assignor tolinois 
Tool Works Inc., Chicago, E.R., a corporation of Dela 
Vyare 

Filed Oct. 24, 1962, Ser. No. 232,838 
- 11 Clains. (C. 220-44) 

This invention relates in general to a package consist 
ing of a container and a closure therefor, and more par 
ticularly relates to a container and closure member Which 
sealingly engage each other in a manner to provide a 
sanitary Seal, but at the same time permits the ingress of 
gas from the exterior to the interior of the container When 
there is a negative pressure differential interioriy of the 
container relative to the exterior. 
A packaging of foodstuffs in containers of the so-called 

vacuum variety has long been known. Quite conven 
tionally these cans which are so-called “vacuum packed” 
are made of metal with a tear strip or other means being 
available to remove the outer enclosure to break the vac 
uum and provide access to the interior of the container 
for removal of the foodstuffs. Since the tear strip ap 
proach to vacuum packed foodstuffs led to undesirable 
sharp edges being exposed for contact with the human 
hand, different approaches to this problem have been 
tried. One such approach involves destruction of the 
outer cover. Since the contents of the vacuum packed 
containers are often only partially removed after initial 
opening of the vacuum container, a manually replaceable 
cover is desired. 

This invention is concerned with a one piece manually 
removable snap-in inner cover and its cooperation With 
an inner rim of a vacuum packed container, Which due 
to the configuration of either the inner rim and/or the 
configuration of the cover, provides the functions of a 
sealing relationship between the cover and the container, 
and also is easily manually removable due to the preSSure 
equalizing concept involved. It will be appreciated that 
normally a pressure differential exists between the inte 
rior of the container and the exterior caused by the vac 
uum packing operation. Thus after removal of the outer 
cover, it becomes greatly desirable to provide a venting 
operation which will afford a pressure equalization be 
tween the interior and the exterior of the container. 
Otherwise atmospheric pressure will tend to make rennoval 
of the so-called manually removable inner lid extremely 
difficult. A constant venting inner lid, i.e., one Which 
has a hole therethrough will serve this purpose but this 
has disabilities in that it does not provide the sanitary 
relationship desired relative to foodstuffs. 
There are three essential qualities for any package uti 

lized with foodstuffs, namely, that the package be sani 
tary, the package material must be economical, and that 
the package must be designed Such that it Will do its re 
quired job of containing within the parameters of its 
expected environment. 
The general object of this invention is to provide a 

sanitary, economical, rugged package Wherein there are 
two closure members; the first closure member cooperat 
ing with the container with sufficient structural rigidity to 
withstand large pressure differentials between the inte 
rior and the exterior of the container; the second or in 
ner closure member cooperating with the container in a 
manner to normally seal each other but which Will, how 
ever, upon being exposed to a pressure differential Where 
by the pressure is greater on the outside of Said second 
closure member relative to the interior of the container, 
will permitan equalization of the pressure Without caus 
ing permanent dislocation of the inner closure member 
and permit same to reseal after the pressure is substan 
tially equalized. 

Since vacuum packed containers having double closure 
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members at the top thereof are generally vacuum packed 
from the bottom end of the container (the end opposite 
from the double covers), a pressure differentialupon the 
drawing of the vacuum on the interior of the container 
will occur between the first and second closure members. 
It is an object of this invention to provide a package con 
struction wherein the inner closure member cooperating 
with the container may easily vent upon the drawing of 
the vacuum to permit the withdrawall of air that is nor 
mally trapped between the inner and outer closure mem 
bers whereby a complete vacuum may be drawn on the 
foodstuffs on the bottom end of the container, said inner 
closure member returning after the venting thereof to a 
sealing relationship relative to the container so as to pre 
vent loose foodstuffs and the like interiorly of the con 
tainer from shifting to the area intermediate the first and 
second covers during transportation, handling and storage 
of the units once packed. 

It is a further object of this invention to provide a novel 
closure memberto adapt to be an inner closure member 
for a vacuum packed container, which is made with an 
integral knob means, is of one-piece, lightweight, eco 
nomical plastic, is well adapted for mass production tech 
niques, and may be formed from sheet stock material by 
a sheet forming molding method. 
A still further object of this invention is to provide 

means on a closure member of the type as above set forth 
which prevents said closure member, when it is free from 
the container and laid on a flat table surface, from stick 
ing to such table surface upon attempted removal there 
of by the housewife. 
The novel features that are characteristic of the inven 

tion are set forth with particularity in the appended 
claims. The invention, however, both as to its organiza 
tion and its method of operation, together with additional 
objects and advantages thereof will best be understood 
by the following description of specific embodiments when 
read in connection with the accompanying drawings, in 
which: 
b FIG. 1 is a top plan view of one form of closure mem 
er; 
FIG. 2 is a sectional view of the closure member in 

FIG. 1 taken along lines 2-2 of FIG. 1; 
FIG. 3 is a sectional view through a vacuum pack con 

tainer showing another embodiment of lid similar to the 
one shown in FIG. 1 in assembled relationship to the 
container; 

FIG. 4 is an enlarged fragmentary sectional view of 
one portion of the assembly shown in FIG. 3; 

FIG. 5 is a view similar to FIG. 4 showing the vent 
ing action affording ingress of gaseous material interiorly 
of the container when there is a negative pressure differ 
ential interiory of the container relative to the exterior 
of the innerlid during the drawing of a vacuum from the 
bottom of a container; 

FIG. 6 is a view similar to FIG. 5 showing the pres 
Sure equalization taking place after the puncture of the 
outer lid Whereby removal of the inner lid after com 
plete removal of the outer lid is facilitated; and 

FIG. 7 is a view of an alternate embodiment of lid 
and container structure affording substantially similar 
function of the lids and containers shown in the foregoing figures. 
A package 10 shown in FIG. 3 is of the vacuum pack 

variety and comprises an inner lid 12, an outer lid 14, 
a bottom wall 16 and interconnecting side Walls 8, there 
being a collar portion means 19 upon which the inner 
lid 12 is seated. Portions 14 through 19 are preferably 
nnade of metal or some other material having Sufficient 
rigidity to withstand the vacuum packing operation. 
The collar means 19 comprises an upwardly slanting 
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circumferentially continuous member 29 that projects 
radially inwardly of the container, there being a short 
vertically eXtending portion 22 Which terminates at its 
Lipper end in a reversely rolled portion 24. The portions 
20-22-24 forman inner rim or lip portion which is both 
radially inward and axially inward of the rim 28 of the top 
or outer lidi 14 of the container. The collar means 19 
is attached to the side walls 18 by a vertically eXtending. 
portion 26 which is coeXtensive with a short portion of the 
side Walls 18 and is Sealed to the side Walls 13 and top rim 
28 by a conventional beading process. 
The lid or closure member 12, which adapted to be 

seated on the inner rim means 19, is preferably made 
from sheet form plastic material and in accordance with 
the techniques set forth in my copending application, 
Serial No. 109,225 filed May 10, 1961. The lid 2 has 
a diaphragm portion 30 of substantial eXtent and centrally 
located integral knob means 32 which is configured So 
that it is easily manually graspable. The configuration 
of the knob means and how to obtain same is set forth 
with more particularity in my aforementioned copending 
application. The diaphragm portion 30 may be config 
ured in any of a number of ways depending upon the type 
of container within which it is to be used. In the instant 
case, the diaphragm portion is configured So that the loW 
est portion of the lid is immediately adiacent the knob 
means and the top portions of the knob means is on a level 
slightly below the outer periphery of the rim means 34 of 
the lid. 
The rim means or lip portion 34 surrounding the dia 

phragm portion of the Aid is formed with a radially out 
ward portion 36 and an upwardly reverse tapered por 
tion 38 which normally provides sealing engagement With 
portion 20 of the collar adiacent to portion 22. Immedi 
ately above portion 38 is a vertically extending portion 
39 which has a lesser axial eXtent than portion 22 of the 
collar means 19 and which is normally spaced from por 
tion 22 a short distance in the radial direction. Of par 
ticular note is that portion of the side walls of the lid 
12 immediately above the straight portion 39, namely, 
portions 40 and 42 which provide a venting means. Por 
tion 40 acts as an extension of and is generally disposed 
in the same plane asportion 39 although this is not critical 
as long as it is spaced from the collar means 9. Rim. 
portion 42 is in the form of a plurality of upsets or em 
bossments which serve the twofold function of providing 
a positive spacing of portion 40 from the rim means 19 
and also provides cam surfaces as shall shortly be eX 
plained. The transverse portion 44 of the lid 12 eXtends 
outwardly from portion 40 and terminates in a reversely i 
extending downturned skirt portion 46 which overlays and 
surrounds portion 24 of the inner rim. 

Thelid depicted in FIGS. 1, 2, 4, 5 and 6 is substantially 
similar to the device depicted in FIG. 3 except for the 
configuration of the diaphragm portion 36 and the addi 
tion of some seal preventing tabs 48 and similar parts 
will be given similar reference numerals with the SuffiX a. 
As shown in FIG. 4, portion 38a normally engages por 
tion 20 of the rim to provide a seal at that point. It will 
be further noted that portions 39a, 40a, 44a and 46a are 
normaily slightly spaced from complementary portions of 
the inner rim 19 of the container. Portion 42a, being 
the radially outward portion of the projections or upsets 
in the lip of the lid, engages the upper portion of the in 
ner rim A9 at a camming angle. Upon the introduction 
of a vacuum to the bottom of a container (as depicted 
in FIG. 3) a pressure differential will normally be ob 
tained in the chamber intermediate the outerlid 4 and the 
lid 12 and the remainder of the container. This creation 
of the pressure differential causes the diaphragm portion 
30 to move inwardly causing portion 42ato move slightly 
downwardly and With a cam-like action causing the seal 
ing portion 38a to disengage with portion 20, the Spacing 
between the remaining portions of the lid allowing the 
pressure to equalize as indicated by the arrows in FIG. 5. 
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Once the pressure equalizes, portion 42a will again slide 
On the rim portion 24 adiacent to portion 22 causing the 
lid to return to the position shown in FIG. 4, i.e., a Seal 
ing relationship. When loose foodstuffs, such as coffee 
or the like, are disposed on the interior of the container, 
the return to the sealing relationship after the drawing 
cf the vacuum is most important since the loose food 
stuffs are then prevented from getting into the immediate 
area between the inner and outer lid during transporta 
tion and handling of the containers. 

VVhen the outer container cover 14 is subsequently 
punctured as at 50 during removal by a can opener or 
the like, air rushes into the aperture creating a positive 
pressure on the diaphragm portion 36a causing a pres 
Slire equalization to again take place which permits easy 
removal of the lid 12 via the knobby a housewife after 
complete removal of lid 4. The pressure equalization 
after puncture of lid 4 is shown in FIG. 6. 
The lid shown in FIGS. 1, 2, and 4 through 6, due to 

the different configurations of the diaphragm portion, has 
the greatest downward aXial eXtent thereof substantially 
near the periphery thereof, such that when the lid is set 
upon a Smooth table Surface or the like, a great likeli 
hood of the lid adhering to the Smooth Surface occurs 
if special preventative means are not employed. This is 
particularly true of wet surfaces. To prevent this un 
Wanted adhering from happening, supplementary seal pre 
venting means in the form of Smail projections 48 are 
circumferentially spaced around the lid at the lowermost 
axial eXtent thereof to prevent a suction cup action. 
The embodiment shown in FIG. 7 differs from the 

foregoing in certain respects and is similar in many re 
spects and similar parts Will be identified with the similar 
reference numerals With the addition of the suffiX b. More 
particulary, FG. 7 is a view similar to FIG. 4 showing 
a container inner rim and cover configuration wherein 
portion 40b provides a cam surface on the lid which co 
operates with the rim of the container similarly to por 
tion 42a but the projection portion or venting means is 
formed by grooves 52 upset in the rim portions 24b and 
22b. Thus, upon creation of a pressure differential be 
tween the interior of the container and the exterior, 
venting will occur with the configuration shown in FIG. 
7. The operation of the package shown in FIG. 7 will 
be substantially similar to the package shown in the 
foregoing figures. 

Although the specific embodiments have been shown 
and described, it is with full awareness that many modifi 
cations thereof are possible. The invention, therefore, 
is not to be restricted except in so far as is necessitated 
by the prior art and by the spirit of the appended claims. 
What is claimed as the invention is: 
1. A pressure equalizing sanitary package comprising 

container means having an open end defined by a first 
circumferential rim and a second circumferential rim 
radially inwardly of said first rim, one piece snap-on 
manually removable closure means adapted to be in 
serted within and retained on said second circumferential 
rim of said container means, said container means hav 
ing a portion thereof offset radially outwardly relative 
to the Smallest diameter of said second circumferential 
rim, Said offset portion being adiacent said second circum 
ferential rim, said closure means having an end Wall 
portion for closing off said second circumferential rim 
and side wall means eXtending upwardly from said end 
wall portion, knob means formed in said end Wall por 
tion adapted to be grasped by the human hand of manual 
removal of Said closure means from engagement With 
said Second circumferential rim, the side Wall means 
and the secondi circumferential rim of said closure and 
container means respectively each being formed With a 
sealing means portion for normally engaging each other to 
seal said container means When in assembled relation, and 
one of said side Wall means and said second circum 
ferential rimbeing formed With an integral venting means 
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portion Spaced from said offset portion of said container 
means outwardly from the interior of said container 
means, said venting means portion being arranged relative 
to Said respective sealing means portions to cause tempo 
rary disengagement thereof when the interior of said con 
tainer is at a lower pressure than the exterior of said 
containerto equalize the pressure therebetween and facili 
tate removal of said closure means from said second rim 
of said container means. 

2. The package set forth in claim 1 wherein a second 
closure member is sealingly attached to said first circum 
ferential rim and said package is maintained at a nega 
tive pressure differential relative to ambient pressure when 
said second closure means is assembled to said first 
circumferential rim. 

3. The package set forth in claim 1 wherein the vent 
ing means is in the form of projections formed in the 
side Wall of said one piece snap-on manually remova 
ble closure means. 

4. The package set forth in claim 1 wherein said vent 
ing means is in the form of groove means formed in 
said second circumferential rim. 

5. A one piece snap-on manually removable integrally 
formed flexible closure member adapted to be inserted 
and Tetained on a container means having an internal 
circumferentially continuous radially outwardlyoffset por 
tion adiacent an open end thereof, said offset portion be 
ing radially outwardly of the smallest diameter of the 
container adiacent the open end thereof, said closure 
member comprising a relatively large diaphragm portion 
having integral knob means therein for closing off the 
open end of the container means, said closure member 
having first, second and third side wall portions extend 
ing upwardly from said diaphragm portion, said first por 
tion being adiacent said diaphragm portion and said 
second portion and radially outwardly of said diaphragm 
portion and said second portion, said first portion normal 
ly providing sealing engagement with said offset portion 
of said container means upon assembly of the closure 
member thereto, said second portion having a diameter 
less than the diameter of said first portion and formed in 
termediate said first and third portions, said third por 
tion having first and second subportions, said first sub 
portion being in the form of radially outward upsets 
spaced around the peripheral extent of said second sub 
portion of said third portion of said container side walls, 
said first and second subportions being adapted to pro 
vide pressure equalizing means and cam means affording 
relative movement of said first portion of said side wall 
means relative to said container means upon the existence 
of the negative pressure differential between the interior 
of said container means and the exterior thereof after 
assembly of the closure member thereto. 

6. The closure member set forth in claim 5 wherein 
said knob member projects in a first direction from said 
diaphragm portion and nib means in the form of projec 
tion means are formed in that portion of said diaphragm 
portion of said closure means extending the greatest di 
mension from said knob means in the opposite direction, 
said projection means preventing said closure member 
from sticking to the Smooth surface. 

7. The closure member set forth in claim 5 wherein 
said closure member is formed with a skirt portion re 
versely extending relative to said first, second and third 
side wall portions to prevent foreign bodies from settling 
upon and entering into the venting means portion formed 
by said first and second subportions of said third portion 
of said side wall means closely adjacent to said skirt 
portion. 

8. A package comprising one piece snap-on manual 
ly removable plastic closure means adapted to be re 
tained on a container means, said container means and 
said closure means having complementary rim portions 
each of which is formed with a sealing means portion 
for normally engaging each other when assembled to seal 
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6 
the interior of said container means, and one of the rim 
portions of said closure means and container means be 
ing formed with an integral venting means portion caus 
ing temporary disengagement of said respective sealing 
means portions so as to allow movement of gaseous ma 
terial therepast from the exterior to the interior of the 
container while the closure and the container are as 
sembled and when the interior of the container is at a 
lesser pressure than the exterior of the container, said 
sealing means portions and said venting means portion 
being in vertically spaced relation when the closure 
means is disposed at the top of the container means, said 
sealing means portions being located below said venting 
CaS, 

9. A package comprising a one-piece snap-on manual 
ly removable closure means adapted to be retained on 
an open mouth container, said container and said closure 
means having complementary lip portions adapted to be 
matingly associated with each other, a circumferentially 
continuoussealing means portion provided on the lip por 
tion of each of said container and closure means for en 
gaging each other to completely Seal the interior of said 
container, and one of the rim portions of said container 
and closure means being provided with means causing 
temporary disengagement of said sealing means portions 
from each other for the entry of air between the lip por 
tions of said container and closure means when the in 
terior of said container is at a lower pressure than the 
eXterior of said container. 

10. The package set forth in claim 9 wherein the 
closure means has knob means located thereon to facili 
tate manual removal thereof. 

11. A package comprising a one-piece snap-on manual 
ly removable plastic closure member adapted to be re 
tained by and overlying the open upper end of a con 
tainer, said closure member and said container having 
complementary rim portions adapted to be matingly as 
sociated with each other, said closure member having a 
diaphragm portion radially inwardly offset from its rim 
portion, the rim portion of said closure member having 
vertically spaced upper and lower wall portions, the 
lower wall portion being peripherally continuous and 
having a dimensional extent such that it underlies at least 
a part of said container rim portion of locking and seal 
ing said closure member on said container, said upper 
Wall portion being in close proximity to and engagingan 
other part of said container rim portion at a camming 
angle thereto, and one of said closure and container rim 
portions in the vicinity of the upper wall portion of said 
closure memberbeing provided with means includingan 
integral venting means portion causing sliding movement 
of Said upper wall portion and displacement of said lower 
Wall portion relative to said container rim portion for 
the entry of air between said closure member and con 
tainer When the interior of said container is at a lower 
pressure than the exterior of said container. 
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