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The present invention relates to a vacuum container. 
It is known to use evacuated containers for various arti 

cles, such as food materials, beverages, and the like, in 
order to keep the said materials fresh for some time. 
Apart from the old method of evacuating glass jars filled 
with the articles, by evacuating a larger vessel accommo 
dating the jars, it has been proposed to provide on the 
lid of the jar a manually operated membrane-or piston 
pump. In these known vacuum jars the pump, or at least 
its operating member, projects above the cover of the jar, 
whereby it is impossible to pile up the jars. Also it is 
impossible to estimate the pressure in the jar. Owing to 
the clearance space in the interior of the pump only a 
somewhat reduced air pressure could be produced within 
these containers, so that in most instances even special 
clips were required in order to hold the cover on the 
evacuated container. 

It is one object of the present invention to provide a lid 
or a cover for a vacuum container avoiding these draw 
backs. 

It is another object of the present invention to provide 
in a lid or cover for a vacuum container a diaphragm or 
membrane pump which is attached to the upper rim of the 
container, with an interposed packing ring, said pump 
having a hand-operated piston and being disposed above 
a pump chamber having the shape of a truncated cone and 
fitted with a suction valve in its bottom wall, and an ex 
haust valve in the piston, and, if desired, with an air ad 
mission valve, which pump is completely received by said 
lid or cover at the lower end of its downward stroke. 

It is yet another object of the present invention to pro 
vide in a lid or cover for a vacuum container a diaphragm 
or membrane pump, the piston of which is formed with a 
flat surface and is guided in a bore of the top wall of the 
chamber defined in said lid the diameter of said chamber 
corresponding substantially to the cross section of the 
piston, while its underside has a truncated cone shape con 
forming to the bottom wall of the piston. This offers the 
advantage that the piston which is flat on its surface and 
of a considerable width, in its depressed position lies flush 
with the top wall of the lid, whereby in turn it is possible 
to pile up several vacuum containers of this kind. More 
over, it is much easier to depress a piston which is flat on 
its surface than a narrow oblong member. Owing to the 
shape of the piston adapted to the lower side of the pump 
ing space the clearance is reduced to such an extent that 
efficient working is possible. 

It is also another object of the present invention to pro 
vide in a lid or cover for a vacuum container a pump, the 
piston of which may consist of a cylindrical top part and 
a truncated-cone-shaped lower part, the annular dia 
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2 
phragm or membrane being clamped between these two 
parts. Advantageously an exhaust valve may be arranged 
within the lower part of the piston in such a way that an 
annular gap is formed between the nipple of said valve 
and the bore of the piston, for accommodation of a re 
turn spring. Similarly, the stem of the suction valve ar 
ranged on the bottom wall of the chamber may project 
into a cylindrical bore of the piston, defining an annular 
gap for accommodation of the return spring. A cover ring 
gripping the outer margin of the membrane may be pro 
vided for securing the membrane on the cover of the con 
tainer and guiding the piston. 
A return spring may be provided for assisting the re 

turn motion of the membrane with the piston. Advan 
tageously, the sum of its spring force and the spring ac 
tion of the membrane is adapted in such a way that it 
would no longer be sufficient to return the piston into its 
initial position as soon as the vacuum required for pre 
serving the content of the container has been attained. In 
this case, the fact that the piston after a certain number of 
Working strokes does no longer return to its initial posi 
tion, simultaneously indicates that the required evacuation 
has been attained. On the other hand, if in the course of 
the storing of the container the knob should return to its 
initial position, this would indicate that the vacuum has 
been decreased and must be restored by renewed opera 
tion of the membrane pump. 

In order to prevent impurities, such as, dust from en 
tering into the pump from the interior of the container, a 
cover plate may be provided below the suction nozzle, and 
formed with a laterally directed inlet slot into which a 
filtering material, such as blotting or filter paper may be 
inserted. . 

It is a still further object of the present invention to pro 
vide in a lid or cover for a vacuum container a hand pump 
which may consist of a diaphragm or membrane having 
two or more fixing bulges and, at its center a tube-shaped 
projection, a valve chamber being formed in the center 
of the membrane by a piston plate and the operating knob, 
a return spring in the form of a spiral spring which can 
be depressed in a plane, and a covering ring for holding 
the membrane and the pump casing together. The ar 
rangement of these parts offers the advantage that the 
stroke of the pump can be greatly reduced compared with 
the stroke in the existing devices. Moreover, the mem 
brane is reliably secured in its bearings and adapted to 
take considerable tension forces without injury or leakage 
of the pump. 

It is particularly advantageous if the membrane of the 
hand-operated pump is provided with a fixing bead or 
bulge at its outer circumference and with at least one 
further fixing bead approximately in its innermost third. 
By means of this outer fixing bead the membrane may be 
tightly clamped outside of an annular projection of the 
casing between the covering ring and the container, so as 
to exclude the atmospheric air. With its inner fixing bead 
the membrane preferably may be inserted in a recess of 
the piston plate and held in its correct position by an an 
nular projection of the operating knob. This modifica 
tion of the membrane offers the important advantage that 
the pump stroke. may be made much larger than in any 
other arrangement without any danger of the membrane 
being drawn out of its position between the covering ring 
and the casing and out of its position between the piston 
plate and the operating knob. By an increased stroke of 



2,890,810 
3 

the pump in turn it is possible to convey a larger amount 
of air per stroke, so that the container can be evacuated 
with less strokes. 

It is yet a further object of the present invention to pro 
vide a lid or cover for a vacuum container which includes 
a membrane which may be inserted in the piston plate 
with two or more inner fixing beads and held in its cor 
rect position by two or more annular projections of the 
operating knob. This very reliable method of securing 
the membrane between the piston plate and the operating 
knob renders it possible to operate even larger membranes 
than hitherto with such a large stroke that the membrane 
has to expand considerably when depressing it into the 
pump space. In this case, the return force of the mem 
brane may become so large that the spiral spring can be 
omitted. The omission of the spiral spring offers the fur 
ther advantage that the clearance below the pump is 
further decreased, the construction of the pump is sim 
plified and possible disturbances by the spring are 
avoided. 

It is also a further object of the present invention to 
provide a lid or cover for a vacuum container in which 
the discharge valve may be arranged in such a way that 
the piston plate carries a cylindrical central stem by which 
it is inserted in a corresponding recess of the operating 
knob and over which the tubular central projection of the 
membrane is drawn. The piston plate moreover may 
advantageously have an eccentric bore extending in the 
form of a lateral recess of the central stem up to about 
one third of its length. Moreover, the inner annular pro 
jection or projections of the operating knob may be formed 
with one or more vent slots. Further vent slots may be 
arranged at the lower part of the outer wall of the operat 
ing knob. This type of arrangement of the valve offers the 
advantage that it requires only very little clearance. More 
over, the seat of the rubber tube of the air valve connected 
to the membrane is very reliable, much more so than in 
case of a plate valve. 

It is yet an object of the present invention to pro 
vide a lid or cover for a vacuum container in which the 
entire pump except for the operating knob may be covered 
by the covering ring and the operating knob may project 
from the covering ring in its position of rest and lie flush 
with the covering ring in its completely depressed posi 
tion, in which the spiral spring is compressed into a plane 
and the membrane and the piston plate are located on 
the wall of the pump facing them. 

It is still another object of the present invention to 
provide a lid or cover for a vacuum container in which 
the cover ring merely covers the outer bead of the mem 
brane and the annular projection of the jar or casing, 
while exposing, in addition to the operating knob, also 
the upper side of the membrane. In this embodiment 
the operating knob in addition to its smooth surface is 
advantageously provided with a handle for exerting a 
pulling action. In this form the device is adapted to be 
operated both by drawing and pressing, whereby the 
stroke of the pump is doubled. Moreover, it is possible 
to produce a vacuum which is higher than that attainable 
with pressing alone. No spiral spring is required for re 
turning the operating knob. 

In order to facilitate the opening of the evacuated 
container, a vent valve may be provided on the upper 
side of the cover. Preferably an air inlet valve is used 
in which a thimble-shaped rubber tube of soft caoutchouc 
closed at one end is drawn over a valve nipple and pro 
vided with an opening lug. This air inlet valve offers 
the advantage that the automatic closing of the valve is 
ensured with a very simple and compact structure. Since 
the valve is always closed in its position of rest, there 
is no necessity of ascertaining before the attaching of the 
lid whether the valve has been properly inserted. There 
fore, the seat of the rubber tube on the valve nipple is 
absolutely safe and the packing difficulties occurring with 
most of the air inlet valves of another construction are 
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4. 
ber tube for the valve may be provided with an annular 
reinforcement at its open end where the opening lug is 
provided. By this reinforcing ring the rubber tube is 
prevented from being torn open in a longitudinal direction 
by excessive pull on its opening lug. 

In order to exclude outer influences, the valve ad 
vantageously may be surrounded by a protective cap 
from which the opening lug projects and which is pro 
vided with an opening for the admission of air. 

However, another embodiment would also be possible 
in which the rubber tube is open at both ends, provided 
with a reinforcing ring at each end and airtightly secured 
on the valve nipple at its end opposed to the opening lug, 
by means of a clip or the like. 

Hitherto, rings of caoutchouc or the like are known 
for sealing the edge or margin with which the cover of 
the container engages the smooth edge of the lower part 
of the container. Such rings, however, have the draw 
back of requiring high packing pressure and large pack 
ing surfaces for ensuring a satisfactory seal. Fatty pack 
ing agents, such as vacuum fat or the like do not come 
into question, since they are applicable only in case of 
ground surfaces accurately fitting on each other, and 
moreover, they leave residues on the cover or on the edge 
of the container. 
These drawbacks according to the invention are avoided 

by a packing ring which may be provided in its interior 
with one or more annular expansion chambers and with 
one or more packing flanges. 

It is likewise an object of the present invention to pro 
vide a lid or cover for a vacuum container in which the 
annular part of the packing ring, in whose interior the 
expansion chamber is disposed, is provided to be inserted 
in a corresponding annular groove of the lid, while the 
packing flange engages the edge or rim of the lower part 
of the container. Moreover, the expansion chamber may 
consist of an annular air cushion within the packing 
ring. This packing ring offers the advantage that it can 
easily adapt itself to any surface. Moreover, when 
evacuating the vacuum space the expansion chamber 
will expand to such an extent that it forces the outer 
surface of the ring into the corresponding groove, so 
that the effective sealing surface is substantially increased. 

For special purposes the packing ring may have an 
annular extension on each side for engagement into 
dove-tailed grooves provided in the lid and in the con 
tainer. In this way the mechanical adhesion of the lid 
on the container is ensured and at the same time the pack 
ing surface is substantially increased. 
With these and other objects in view which will be 

come apparent in the following detailed description, the 
present invention will be clearly understood in connection 
with the accompanying drawings, in which: 

Figure 1 is an axial section through the upper part of 
a vacuum container having the novel lid applied there 
to, with the pump in its initial position; 

Fig. 2 is a similar section, but showing the lid with 
tensioned membrane, 

Fig. 3 is a fragmentary axial section of a modification 
of the joint between the container and the lid; 

Fig. 4 is an axial section of a modified form of the lid 
with a hand-operated pump; 

Fig. 5 is an axial section of a modified form of a mem 
brane of another form of a hand-operated pump; 

Fig. 6 is a fragmentary axial section showing the man 
ner of connecting the membrane disclosed in Fig. 5, with 
the operating knob completely depressed; 

Fig. 7 is an axial section showing still another embodi 
ment of a lid with a hand-operated pump; 

Fig. 8 is a sectional view of an air inlet valve provided 
on the lid of the vacuum container; and 

Figs. 9 and 10 are fragmentary sectional views show 
ing two improved embodiments of the packing ring for 
the vacuum container, 

Referring now to the drawings in greater detail, and 
avoided. According to a preferred embodiment the rub- 75 first to Figs. 1 and 2, it will be seen that the container 1 
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is formed with a flanged rim 2 on which a rubber ring 
3 is placed. This ring 3 in its turn is engaged by a cor 
respondingly shaped rim 5 of the lid 4. The central part 
of the lid is downwardly curved to form a casing 6 in the 
bottom wall of which is provided a cylindrical nozzle or 
aperture 7 which is covered by a valve plate 8 of rubber 
or the like. Attached to the rubber disc 8 is a supporting 
plate 9 having at its underside one or more grooves 10 
for the passage of air. Airtightly mounted on the edge 
of the casing 6, for instance by an adhesive, is a rubber 
membrane or diaphragm 1. Where the cover 4 consists 
of a synthetic material, such as polystyrene, the cementing 
may be effected by means of benzene. The inner edge 
of the membrane 11 is secured on a ring member 12 in 
the same way. A complementary ring 13 acting as a 
piston and also cemented to the membrane engages over 
this ring 12. Carried by the rings 12 and 13 is a dis 
charge valve body 4 the bore 15 of which is covered by 
a rubber disc 16. A further ring 17 closes the casing 6 
at its top and serves as a guide for the annular piston 
13. A cap 8 secured on the piston 13 serves as protec 
tion means for the discharge valve body 4 and has a 
went slot 19. Inserted between the ring 9 and the valve 
body 4 is a spiral spring 20. The lid moreover has at 
its side an air inlet valve, consisting of a bore 21, a rub 
ber tongue 22, and a holding plate 23. 
The device operates as follows: 
The lid 4 is attached to the container 1 in the manner 

shown in Fig. 1, and by depressing the piston 13 by means 
of digital pressure applied on the cap 18 the pump is 
moved into the position shown in Fig. 2, allowing the air 
in the space of casing 6 below the membrane 11 to escape 
through the bore 15 and slot 19. If the finger is lift 
ed, the pump will return into the position shown in Fig. 1 
by operation of the spring 20, and the casing 6 will be 
filled with air entering from the interior of the container 
, through the bore 7 and slot 10. In general, a few 

strokes of the pump will be sufficient to produce the re 
quired vacuum. This is indicated by the fact that the 
piston. 13 even after the lifting of the finger remains in 
the position of Fig. 2, which status is reached when the 
combined force of the spring 20 with the inner pressure 
in the container is smaller than that exerted by the at 
mospheric pressure. If desired, the outer surface of the 
piston 13 may be provided with a mark catching the 
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45 eye, e.g., a red paint, so as to indicate if the piston 13 
again returns to the position of Fig. 1 owing to insuffi 
cient vacuum. 
A protective disc 24 with a lateral slot 25 arranged be 

low the casing 6 prevents the penetration of parts of the 
contents of the container into the bore 7. If desired, 
a sheet of filtering paper may be inserted in the slot 25. 
The lid shown in Fig. 3 differs from the embodiment 

hereinbefore described merely by the fact that the rim. 
51 of the lid 41 is formed with an annular groove in which 
a packing ring 26 of rubber or the like is fixedly em 
bedded. A lid constructed in this way may be put on 
various containers, e.g., a can 27, after the sheet metal 
cover has been cut out. In this manner it is possible to 
provide again an airtight seal on a larger can, contain 
ing for instance, marinades, on removal of a part of its 
contents, in a retail shop or in the household. The re 
maining parts as the casing 61, the ring 13 and the valve 
plate 24 are the same as disclosed in the embodiment 
of Fig. 1. 

50 

60 

Fig. 4 shows another embodiment of the lid having . 
a hand pump. In this case the membrane 112 closing 
the top side of the pump chamber 28, is provided with 
two annular beads 29 and 30 and made of caoutchouc 
or the like. The outer fixing bead 29 acts as a rein 70 
forcing ring of approximately circular cross section ex 
tending around the entire periphery of the membrane 
ii. The internal fixing bead 30 also acts as a rein 
forcing ring of rectangular cross section lying approxi 
mately in the innermost third of the membrane 11, and 75 

6 
is provided on the under side of the membrane. A fur 
ther portion of the membrane forming a central tube 31 
extends from the under side of the internal fixing bead 
30. By its outer fixing bead 29 the membrane 112 is 
clamped between the lid 42 and the covering ring 17 
by engaging with its fixing bead 29 over an annular 
projection 32 of the casing, so as to form an air-tight 
seal. Preferably, the covering ring 172 is a solid ring 
and the nose 33 is formed after its insertion, by thermal 
deformation. At its inner wall the covering ring forms 
an abutment 34 for the operating knob 18, which is 
placed in the central part of the membrane 11 together 
with the piston plate 12° which in turn fits into the lower 
truncated cone part of the casing 6 and is urged into 
its top position by a spiral spring 20 adapted to be con 
pressed into a plane 35. The plate 122 is recessed in 
such a way that the inner fixing bead 30 of the mem 
brane 112 can be inserted into it. The central stud 36 
on plate 12° serves as a connecting piece to the operat 
ing knob 18 and as a carrier for the valve and engages 
in a complementary recess 37 of the knob 82. At the 
side of the central stud 36 the plate 122 is formed with 
an eccentric bore 38 extending in the form of a lateral 
recess up to about one third of the length of the cen 
tral stud or nipple 36. The tubular portion 31 of the 
membrane 112 is slipped over the nipple 36, thus form 
ing an exhaust valve for the air. The lower part of the 
outer wall of the operating knob 18 engages the mem 
brane 11 and is formed into a flange 40 which together 
with the covering ring 172 defines the limit of upward 
motion of the operating knob 18 and of the membrane 
112 with its piston plate 122. The knob. 182 is also 
formed with an inner collar 4 by which the internal fix 
ing bead 30 of the membrane 12 is held in the interior 
of the plate 12°. The annular projection or collar 41 is 
formed with one or more slots 42, and the flange 40 
is formed with one or more slots 43 permitting the air 
to escape from the valve chamber in the interior of the 
knob 18. Provided in the lower part of the truncated 
cone-shaped pump casing 62 is a plate valve 82 of 
caoutchouc or the like which is held in its position by the 
plate 9. All parts of the pump except for the spring 
20, the membrane 112 and the plate valve 82 are advan 
tageously made of a synthetic material, such as poly 
styrene. The piston plate 22 and the operating knob 
18° or its annular projection 41 are cemented with the 
membrane 11 or the bead 30 in a suitable manner. 

For evacuating the vacuum container the operating 
knob 18 of the pump may be depressed repeatedly until 
it does no longer return to the outside. When depressing 
the operating knob 18 the membrane 12 and the piston 
plate 12* are forced inwards until they engage the inner 
wall of the casing 62 and the spiral spring 202 is in the 
plane 35. Hereat, the interior space 28 of the pump 
is greatly diminished and the air therein is compressed, 
whereby the valve 8 is pressed onto its seat, into its 
closed position. As soon as the overpressure in the in 
terior space 28 of the pump has reached a certain amount, 
the rubber tube 31 of the membrane 112 is lifted from 
its seat on the central nipple 36 of the piston plate 122. 
The air escapes through the rubber tube 31 and the slots 
42 and 43 of the annular projection 41 and of the flange 
40 of the operating knob 18, respectively. As the oper 
ating knob 18 is let go, the membrane 112, the piston 
plate 12 and the operating knob 132 are returned to their 
original position by the elasticity of the membrane and 
the effect of the spring 202, until the flange 40 engages 
the abutment 34 of the covering ring 172. The interior 
space or chamber 28 of the pump is again substantially 
enlarged and the remaining air is thus diluted. The valve 
8 is lifted from its seat and air is sucked off from the 
container until the balance of pressure has been estab 
lished. This pumping process is repeated until the 
elasticity of the membrane and the force of the spring 20 
are no longer sufficient to permit the operating knob 
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182 to project from the covering ring 17 against the at 
mospheric pressure acting on the membrane 112. The 
vacuum thus attained depends on the strength of the spring 
202 but is preferably chosen so that a residual air pres 
sure of 300 to 400 Torr. is attainable in the interior of 
the vacuum container. - 
A further embodiment of the hand pump is shown in 

Figs. 5 and 6. In this case the membrane 113 is made 
larger than in the examples of Figs. 1 to 4. Again it 
is formed with an outer fixing bead 293. However, in 
its central part it has two further fixing beads 393 an 
443 which are both annular and of a rectangular croSS 
section. The central fixing bead 303 is situated approxi 
mately in the center of the membrane 113, while the inner 
most fixing bead 443 is in the innermost quarter of the 
membrane 13 and on its top side. Within the fixing 
bead 443 the membrane 113, the same as that accord 
ing to Fig. 4, is formed with a rubber tube 313. Above 
the membrane 113 there is again the operating knob 18 
and below the same, the piston plate 123, the membrane 
11 being sandwiched therebetween in such a way that 
an annular portion 45 of the membrane is freely mova 
ble. In Fig. 6 the membrane 113 with its adjacent parts 
is shown in a fully depressed condition of the operating 
knob 183. Here again the outer fixing bead 293 of the 
membrane is sandwiched between the casing 63 and the 
covering ring 17, the airtight seal being ensured by the 
projection 323 which in this case is formed somewhat 
larger than in the example as per Fig. 4. The piston 
plate 12 and the operating knob 183 are also larger, but 
shaped substantially in the same way as in Fig. 4. The 
operating knob 83 has two internal annular projections 
41 and 46, the outer one, 413, engaging the fixing 
bead 30 of the membrane 113, the same as in Fig. 4. 
The inner annular projection 46 engages the fixing bead 
44 and at the same time presses the membrane 113 onto 
the inner surface of the piston plate 123. As will be 
seen from Fig. 6, the freely movable ring 45 of the mem 
brane 113 is strongly stretched by depression of the 
operating knob 183, to the width 45. The elastic return 
forces thereby produced are so considerable that a re 
turn spring can be dispensed with. The cone angle 47 
of the pumping chamber in this embodiment is smaller 
than in the example of Fig. 4. Owing to the fact that the 
membrane is fixed by means of its fixing beads 293, 30 and 
44, it is possible to diminish the cone angle and thus 
to increase the stroke volume of the pump without en 
larging the diameter of the membrane. 
The operation of the hand pump as per Figs. 5 and 6 

is the same as that as per Fig. 4 except that the return 
force is produced by the membrane 113 itself. 
A further modification of the invention is shown in 

Fig. 7. The membrane is the same as in Fig. 4. Again 
its outer fixing bead is sandwiched between the covering 
ring 17 and the annular projection 324 of the casing 
6. The covering ring 174 is kept very small in this em 
bodiment and covers only the outer fixing bead of the 
membrane 11 and extends up to the annular projection 
32 in order to press the membrane airtightly on it. 
The annular projection 324 is higher in this case and thus 
ensures a very firm hold of the membrane 114 along 
its outer fixing bead 294. For the rest the casing 64 
is shaped similar to Figs. 1 to 6. The piston plate 12: 
also corresponds to the piston plate (12) of Fig. 1, ex 
cept that its lower side is absolutely plane, without any 
abutment for a spring, since there is no spring. The 
operating knob 18, as to its interior structure, also corre 
Sponds to that of Fig. 4, but on the outer side it is 
formed with a handle permitting one to draw out the 
knob 18 and thus the membrane 114 and the piston 
plate 12. This handle may take the shape of an an 
nular recess 49 on the lower side of a knurled flange 594 
on the operating knob, so that the operating knob 84 
can be safely gripped with two fingers. However, other 
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8 
handles may also be provided, such as handles which can 
be additionally attached, or folding rings or the like. 
The operation of the hand pump of Fig. 7 is the same 

as that described with reference to Figs. 4 to 6, but in 
addition it is possible to draw the operating knob 184 
and with it the membrane 114 and the piston plate 124 
out of the pumping chamber to such an extent that its 
volume is doubled compared with the position shown in 
Figs. 1 to 4. Moreover, the final vacuum produced by 
the pump is no longer dependent on the return force of 
the membrane or of a separate spiral spring, but it de 
pends only on the very small but unavoidable clearance 
and the overpressure which is required in order to oper 
ate the rubber tube valve 314. The pump may be oper 
ated until it practically does not convey air any longer, 
which is expressed by the fact that the operating knob 
184 with the membrane 114 and the piston plate 124 re 
turns from its outer end position into the completely de 
pressed position without any pressure being exerted on 
the operating knob. In this position the smooth surface 
48 of the operating knob 184 is flush with the flat outer 
side of the cover or lid 4 of the container. In this 
case, the residual pressure left in the interior of the 
evacuated container will be 50 to 100 Torr. 
According to Fig. 8 the air admission valve consists of 

a tubular nipple or socket 51 of the cover or lid 45, which 
nipple is formed with a central bore 52 extending to 
the lateral valve opening 53 in the upper part of the nipple 
51. Slipped over the nipple 51 is a rubber tube 54 which 
is fixedly engaged on the outer side of the nipple and 
closed at the top 55 thimble-fashion. The lower end 
of the rubber tube 54 is provided with an annular rein 
forcement 56 which is extended towards the left in the 
form of a grip lug 57 formed with flutes 58. The rubber 
tube 54 and the grip lug are preferably formed integral 
with each other, of a caoutchouc mass. In order to pro 
tect the air admission valve, a protective cap 59 is placed 
over the same, which cap is formed with a lateral open 
ing 60 through which projects the grip lug 57. The 
internal diameter of the protective cap is dimensioned 
in such a way that excessive drawing of the rubber tube 
54 is avoided. 
In order to operate the air admission valve, the lug 57 

is pulled in an outward direction, the rubber tube 54 
is thereby drawn off from its seat on the valve socket 
51 and the air between the rubber tube 54 and the valve 
Socket 51 is admitted into the lateral valve opening 53 and 
from there through the bore 52 into the vacuum cham 
ber. 

In the embodiment shown in Fig. 9 the packing ring 
3 is of T-shaped cross section. The vertical leg 61 is 
inserted in the annular groove 62 of the lid 46, while 
the horizontal leg 63 is put on the edge of the con 
tainer 19. A special feature of the packing ring 36 con 
sists in the fact that the leg 61 inserted in the annular 
groove 62 is formed with an internal annular air cushion 
64 which is airtightly closed by the caoutchouc wall of 
the packing ring. At the outer wall of the lid the an 
nular groove 62 is defined by two annular collars 65 
and 66 whose lower edges engage the horizontal leg of 
the T-shaped cross section and thus force the packing 
ring 3 towards the wall of the container 16. The in 
ternal ring 66 is provided with bores 67 serving for vent 
ing the annular groove as the container is evacuated. 

This modification operates in such a way that as the 
air is evacuated from the container 16 by operating the 
hand pump, the air also flows from the interior of the 
annular groove 62 between the packing ring 36 and the 
lid 4 through the bores 67 into the interior of the con 
tainer 19. The air of the air cushion 64 in the interior 
of the leg 61 expands and tends to urge the wall of the 
ring 3 into the container 16. Hereat the leg 61 of the 
packing ring tightly engages the internal surfaces of the 
annular groove and thus forms a very tight seal. 

Fig. 10 shows a particularly favorable embodiment of 
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the packing ring 37. The leg 61 of the packing ring 
forming the air cushion in this case is shaped considera 
bly longer than in Fig. 9 and extends on both sides be 
yond the solid leg 631. The lid 47 of the vacuum con 
tainer is provided with an annular groove 62, as in Fig. 
9, which defines the two collars 65 and 66. The upper 
leg 611 of ring 37 engages the annular groove 62, while 
the lower leg 61 engages the annular groove 68 provided 
in the vacuum container 17. The bores 67 for venting 
the annular groove 62 or 68 are omitted in this case. 
Instead, the inner ring 661 of the lid 47 and the inner ring 
69 of the vacuum container T are made somewhat shorter 
than the outer rings 651 and 70. 
The invention can be used for various purposes, for in 

stance, for storing food in the household or for commer 
cial purposes, for conserving the aroma of such articles 
as coffee, tea, tobacco, for protecting fruit, vegetables 
and the like, for preventing pharmaceutical products, 
such as ointments, or tarts, pastries, and other bakery 
products from drying out. In the latter case the lid may 
have the shape of a bell for covering a plate or dish con 
taining the goods. 

It has been found out by practical experiences that it 
is particularly favorable to choose a ratio of the stroke 
volume of the pumping chamber to the contents of the 
container of 1:10. In this case by one stroke of the 
pump a closing pressure of about 0.2 kgs./cm. is reached 
which is sufficient for most practical purposes where it 
is intended to safely close a container. Such single de 
pression of the operating knob of the pump is much 
simpler and quicker than the closing of the well known 
screw lids, bayonet catches or the like. 
Where it is intended to store perishable goods or 

goods tending to lose their aroma, the hand pump ac 
cording to the first two embodiments is advantageously 
operated up to the final vacuum of 300 to 400 Torr. 

For special requirements, such as the storing of opened 
serum ampullae or other valuable medicine which has to 
be protected against the action of oxygen, it is advan 
tageous to use the hand pump according to the invention 
in the form permitting to attain a final vacuum of 50 
to 100 Torr. A preferred application of this form of 
the hand pump is the evacuation of heat-insulating ap 
pliances, such as, thernos bottles which in a simple form 
consist of a baby milk bottle with a corresponding jacke 
of synthetic material or the like, thermos boxes or the 
like. The pump can also be used for containers Serv 
ing to preserve any goods whatever. 
While the invention has been described in detail with 

respect to certain now preferred examples and embodi 
ments of the invention it will be understood by those 
skilled in the art after understanding the invention that 
various changes and modifications may be made without 
departing from the spirit and scope of the invention and 
it is intended, therefore, to cover all such changes and 
modifications in the appended claims. 

I claim: 
1. A lid for a vacuum container comprising a hollow 

enclosed fluid tight structure consisting of an inner men 
ber formed integrally with said lid and an outer mem 
ber having an opening, said inner and outer members de 
fining a suction chamber, a suction device secured be 
tween said members and including a piston mounted to 
be reciprocated through said opening of said outer mem 
ber, valve means in said inner member and in said piston, 
manual means for actuating said piston to operate said 
device, the outer face of said piston being disposed out 
side the top face of said lid at the beginning of the stroke 
of said piston and at least flush with said top face at the 
end of the stroke of said piston in order to permit storing 
and shipping of said container with said piston in its 
innermost position without projecting from said lid, and 
said piston consisting of a cylindrical upper part and a 
truncated cone shaped lower part, said suction device 
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comprising an annular membrane clamped between said 
outer and inner members, and said inner member having 
a truncated cone shaped center part complementary to 
that of said piston. 

2. The lid, as set forth in claim 1, which includes a 
covering ring engaging the outer margin of said mem 
brane and having a circular bore, and said piston, being 
slidable in said circular bore of said ring. 

3. The lid, as set forth in claim 1, which includes a re 
turn spring for said piston disposed between the latter 
and said inner member, the force of said spring together 
with the return force of said membrane being chosen 
in such manner that the total return force is insufficient 
to return said piston to its initial position when the re 
quired vacuum has been reached. 

4. The lid, as set forth in claim 1, in which said valve 
means comprises an air exhaust valve having a socket and 
arranged within the lower part of said piston, said socket 
leaving in said piston an annular gap adapted for ac 
commodation of a return spring. 

5. The lid, as set forth in claim 1, in which said valve 
means comprises a suction valve having a socket, which 
is arranged in said inner member and leads to a cylin 
drical bore of said piston, and said socket leaving an 
annular gap adapted for accommodation of the return 
spring. 

6. The lid, as set forth in claim 1, which includes a 
cover plate disposed below said valve means in said inner 
member and having a laterally directed inlet slot adapted 
to be filled with a filtering material. 

7. The lid, as set forth in claim 1, in which said suc 
tion device includes a membrane having at least two fix 
ing beads and a tube-like extension, a piston plate and 
said tube-like extension defining a valve chamber formed 
in the center of the membrane, and a covering ring for 
connecting said membrane and said piston. 

8. The lid, as set forth in claim 7, which includes a 
spiral spring adapted to be compressed into a plane at 
the inner face of said inner member. 

9. The lid, as set forth in claim 7, in which said mem 
brane is formed with a first fixing bead at its outer periph 
ery and with at least one further fixing bead within the 
inner third of its radius. 

10. The lid, as set forth in claim 9, wherein said inner 
member has an annular projection and in which said 
outer fixing bead of said membrane is tightly engaged 
outside of said annular projection of said inner member, 
and a covering ring on the opposite side of said mem 
brane so that the latter is disposed between said covering 
ring and said inner member. 

11. The lid, as set forth in claim 7, in which said inner 
fixing bead of said membrane is inserted in a recess of 
said piston plate, an operating knob mounted on said 
piston, and said inner fixing bead being held in its proper 
position by an annular projection of said operating knob. 

12. The lid, as set forth in claim 11, which includes a 
pull handle incorporated in said operating knob. 

13. The lid, as set forth in claim 7, in which said 
membrane is inserted in said piston plate by at least two 
inner fixing beads, an operating knob mounted on said 
piston, and having at least two annular projections and 
said two inner fixing beads being held in their proper 
position by said annular projections of said operating 
knob. 

14. The lid, as set forth in claim 13, wherein said 
operating knob has a recess and in which said piston 
plate is formed with a cylindrical nipple projecting into 
said recess of said operating knob, and said membrane 
has a tubular central projection, and the latter is slipped 
over said nipple. 

15. The lid, as set forth in claim 14, in which said 
piston plate is formed with a bore extending in the form 
of a lateral recess of said nipple, to about one third of 
the length of said nipple. 
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16. The lid, as set forth in claim 15, in which said 
operating knob has at least one internal annular projec 
tion formed with at least one air passage slot, while the 
lower part of the outer wall of said operating knob is 
provided with an aperture for the passage of air. 

17. The lid, as set forth in claim 16, in which said 
covering ring covers the entire suction device with the 
exception of said operating knob which in its position 
of rest projects from said covering ring and in its com 
pletely depressed position lies flush with said covering 
ring, in which said spiral spring being compressed in a 
plane position and said membrane and said piston plate 
engaging the inner wall of said inner member in said 
completely depressed position. 
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18. The lid, as set forth in claim 17, in which said 
covering ring merely covers the outer head of said mem 
brane and the annular projection of said inner member 
and apart from said operating knob exposes also the top 
side of said membrane. 
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