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1 
This invention relates to airtight packages and 

in particular to ‘the partial .or complete evacua 
tion of such packages. 

It has already'been proposed to wrap foodstuffs 
and other articles in flexible airtight‘ materials, 
such as Waxed sheet material or suitable‘ coated 
cellulose acetate ?lm, and to seal the‘ edges of 
the Wrapping by heat or otherwise so as ‘toip'ro 
duce an airtight package. 
The object of the present invention is to pro 

vide a flexible oxygen-proof container in which , 
the amount of oxygen retained‘ within the con 
tainer is reduced to any desired quantityafter 
sealing. 
In this way, especially in‘ the case of foodstu?s, 

such as cheese, the development of moulds, 
yeasts, bacteria and the like is inhibited, loss of 
weight by evaporation of the contents is substan 
tially eliminated and the contents are protected 
from external contamination. 
According'to this invention a method of reduc 

ing the oxygen content of a ?exible .» airtight 
vsealec'lpackage, for example a bag or pouch, com 
prises the steps of bringing the material of the 
package, at a part thereof‘where the inner ‘faces 
of the material can be brought together with 
outobstruction, into contact with a suction mem 
ber having an ori?ce therein, applying suction 
to said ori?ce, piercing an exhausting slitin the 
material by means of a piercing tool ,passed . 
through said ori?ce so that air is withdrawn 
from the interior of the packageby said suction 
member, bringing the inneriaces of the .pack 
aging material into contact with each other in 
the neighbourhood of said ori?ce and sealing said 
faces together so that an airtightqseal is .ef 
fected between the interior of the packageand 
said exhausting slit. 
The material from which the package is made 

may be any suitable oxygen-proof waxedsheet 
materiaLor a suitably coated cellulose acetate 
v?lm, or a suitably coated regenerated cellulose 
?lm. A further suitable material is that known 
under the registered trade-mark ‘.‘Plio?lm.” .It 
is also possible, and in many cases preferable, to 
use a laminated packaging material. Thus for 
example a material formed from laminations of 
“Plio?lm” and cellulose acetate, or of polyethyl 
ene and cellulose acetate or of “Plio?lm” and 
metal foil, may be used. 

It is preferred to use a material which canbe 
sealed together by the application of heat and 
pressure in theknown manner. Alternatively, 
however, other oxygen-proof materials maybe 
used the faces of which to be joined together are 
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2 
provided’with'arcoating of pressure-sensitive ad 
hesive. 
The invention also'lincludes apparatus for re 

ducing the oxygen content of a ?exible airtight 
scaledpa-ckage which comprises a suction mem 
her having an ori?ce therein against which the 
"packaging material‘ may be located, means for 
‘applying suction "to' said‘ ori?ce, a piercing tool 
either-"?xed or'reciprocable within said ori?ce 
‘to pierce anw exhausting‘ slit in said‘ packaging 
material, and" sealing'means‘for providing an air 
tight ,seal in said packaging material between 
said exhausting ‘slitanditheinterior'of the pack 
age. Said sealing'meansmay- ‘be a heated tool 
adaptedto press-the two thicknesses of'thepack 
aging material together against said suction 
.memberL around the‘ orifice therein. 

The shape of the ‘face of- the heated tool may 
‘be varied; thus itmay be circular, triangular or 
polygonal. Where'it is‘ of relatively large area 
it is preferable, when using waxed packaging 
material, to ,provide grooves in the face thereof 
'to‘ prevent the Wax from‘being drivenaway from 
the heatedjsurfacey‘for exampl‘e'the face of the 
heating .tool may consist of a number of con 
centric ridges. 
The invention'will now'be described with ref 

erence to'the accompanying'drawingagiven by 
way of. example, in which: ' 
Figure 1 is a- side elevation of apparatus ac 

cording‘to the- invention for're'ducing the oxygen 
content of a'?exible airtightsealed package, 

v‘Figure‘Z isa partialplan view'of the appara 
tus of‘l‘Figure l with parts broken away, 

Figure-‘3 is a front view of the apparatus of 
Figure‘ 1 with certain parts omitted, 
‘Figure '4 isj-a plan‘v-iew of the apparatus taken 

~~on~the‘line IV-IVpfFi-gure 1 vwith certain parts 
omitted, ' 

‘Figuretis a‘ vertical sectionponra larger scale, 
of ‘the suction member of'Figurel, ‘ 

, , " Figure 6 is avertical section, on a larger scale, 
.of ‘thesealing member of Figure 1, 

Figure‘? is a vertical section, "on a still larger 
scale, of the upper part of the suction member 
ofF-igure' 5, and “ , 

'F'igures'j8' to ,1'3 illustrate steps in the forma 
tion ofa sealed package. 

Referring'?rst to vvFigures/l to 4, a bedplate I 
ismountedon suitablesupport plates -2 and is 
shaped._ at its rear end'lfor- the reception of a pin 
3.103’ means of which avlever tispivoted to the 
bedplatel.v ‘The lever‘i-‘l is provided, above the 
pivot ‘3,. with an arm'i'5 whichgcarries a sealing 
member 6 (to " be ‘described later), the sealing 
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member 8 and part of the arm 5 being omitted 
from Figure 2 for the sake of clarity. 

Supported on the bedplate | by means of four 
pillars l is a table 8 which is slotted to allow 
movement of the lever 4 and is also provided 
with an aperture through which protrudes the 
upper end of a suction member 9 (to be described 
later). Two resilient ?ngers ID are secured to 
the table 8 by screws H and normally press 
against the table 8 for a purpose to be described 
later. 
The arm 5 is provided with a curved exten 

sion l2 carrying at its lower end a plate l3, 
movement of which is permitted by the provision 
of a slot in the table 8. By slight counterclock 
wise movement of lever 4, the plate I3 is moved 
upwardly to raise the ?ngers [0 out of engage-' 
ment with the table 8. 
The suction member 9 is connected by a pipe 

H! to a vacuum valve I5, supported from the bed 
plate I by a bracket IS. The valve |5 is provided 
with a nipple H for connection to a, vacuum 
pump (not shown) and is also provided with a 
release cock I8. The valve |5 also comprises a 
plunger l9, movement of which can be effected 
by means of a link 20 pivoted at one end to the 
plunger [9 and at the other end to the lever 4. 
Progressive clockwise movement of the lever 4 
moves the plunger |9 to establish communica 
tion ?rst between the nipple I‘! and the pipe l4 
and then also between these and the release 
cock H5. 
The hammer 2 I, in the form of a spring-loaded 

substantially semicircular plate, is pivoted to a 
bracket 22 mounted on the underside of the bed 
plate I and is adapted to be actuated by a leaf 
spring 23 adjustably mounted by means of a 
clamp 24 on a bar 25 one end of which is formed 
as a stirrup 23 pivoted to the lever 4 and the 
other end of which is connected to a spring 2'! 
(shown only in Figure 1) attached to the bed 
plate I. 
The bar 25 is guided between the arms of a 

bracket 28 mounted on the underside of the bed 
plate I. The hammer 2| is provided with a notch 
29 in which the end of the leaf spring 23 engages 
upon initial clockwise movement of the lever 4; 
upon further clockwise movement of the lever 4, 
the hammer turns in a clockwise direction until 
the end of the leaf spring 23 is forced out of the 
notch 29, whereupon the hammer 2| moves 
sharply in a counterclockwise direction under 
the action of its spring (shown only in Figure 1). 

Referring now more particularly to Figures 5 
and '7, the suction member 9 comprises a lower 
casing 39 and an upper casing 3|, the internal 
diameter of the latter being smaller than that 
of the former. The two casings are provided with 
complementary screw-threads so that they may 
be screwed together and thereby mounted on the 
bedplate l as indicated. The upper casing 3| is 
provided with an ori?ce 32 and the upper face 
of’the casing 3| is recessed for the reception of 
an annular resilient facing 33, for example of 
rubber. 
A piercing tool 34, which in the example shown 

is of V-shaped cross-section, is mounted in the 
end of a rod 35 slidable within the suction mem 
ber 9. The rod 35 passes through an aperture in 
the lower end of the casing 39 and is provided at 
its upper end with a flange 33 which slides with 
in the casing 3|. The rod 35 is urged down 
wardly by a spring 31 located between the loose 
collar 38 (mounted on the rod 35 and abutting 
against the lower end of ‘the casing 3|) and a 
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4 
washer 39 which is held in position on the rod 
35 by a cotter pin 40. The casing 3|] is provided 
with a nipple 4| for the attachment of the pipe 
|4 (Figures 1, 3 and 4). The ?ange 3G and the 
loose collar 33 are provided with perforations (in 
dicated by dotted lines). The stroke of the rod 
35 may, if desired, be limited by an adjustable 
stop 42. 

Referring to Figure 6, the sealing member 5 
comprises a metallic bobbin 43 into which is 
screwed a cylindrical metallic sealing tool 44 
whereby the sealing member 6 is held in posi 
tion on the arm 5. An electrical heating element 
45 is wound on the bobbin 43, suitable insulation 
45 being provided between the element and the 
bobbin and also externally around the element. 
The front face of the sealing tool 44 has a cir 
cular recess 41 and an annular groove 48. 
The invention will now be described as applied 

to the airtight packaging of cheese, but it will be 
understood that other materials or articles may 
be packaged in a similar manner. 

Referring ?rst to Figures 8 to 10, a rectangular 
sheet 49 (Figure 8) of a suitable ?exible pack 
aging material, is folded about the centre line 
A—B and the two side edges sealed together at 
53 by means of a heated tool, such as heated 
rollers, in known manner (Figure 9). In this 
way a bag is formed, the end A—B of which is 
closed while the opposite end remains open. A 
wedge-shaped piece of cheese is then inserted 
through the open end of the bag until the thin 
end of the wedge contacts the fold A—B (Fig 
ure 10); the position occupied by the cheese is 
indicated by dotted lines at 5 | . 
The two layers of ?lm at the open end are 

sealed together at 52 by means of a heated tool, 
such as heated rollers, in known manner. The 
cheese is then contained in an airtight package 
which also contains air. 
The package is then laid on the bedplate | 

(Figures 1 to 3) with the sealed end 52 lying on 
the table 8, the ?ngers l0 being raised slightly by 
a small counterclockwise movement of the lever 
4 and then allowed to return to hold the sealed 
end 52 ?rmly on the table in a position in which 
a part of the package between the seal 52 and the 
cheese 5| overlies the ori?ce in the suction mem 
ber 9. 
The lever 4 is then moved in a clockwise direc 

tion, and during this movement the following 
sequence of operations takes place: 

(1) Air is withdrawn by suction from the suc 
tion member 9 so that the lower layer 49 of the 
?lm overlying the ori?ce 32 of the suction mem 
ber 9 is drawn down slightly into the ori?ce as 
shown in Figure '7. while the upper layer remains 
substantially ?at. 
'(2) The hammer 2| is cooked and released to 

strike the lower end of the rod 35 whereby the 
piercing tool 34 is driven upwards to pierce an 
exhausting slit in the said lower layer of the ?lm 
without the upper layer being pierced, so that 
air is withdrawn from the package. It is pos 
sible to regulate the stroke of the piercing tool 
34 to achieve this purpose by suitable selection 
of the spring loading of the hammer 2| and the 
rod 35 and by adjustment of the position of the 
clamp 24 holding the leaf spring 23. Alternative 
ly, and more simply, a stop 42 may be provided 
on the lower end of the rod 35 as already de 
scribed. The V-shaped piercing tool 34 forms 
a triangular tab which is drawn open by the 
suction to facilitate the evacuation of the pack 
age. - 
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(3) 'l‘he‘lreleasei'cock-v It is brcughtii-nto' coin 

munication'with the pipe it so? that any" desired 
degree of ?nal evacuation of thep'a'ckage may be 
obtained depending on the extent'to which the 
release cock is opened. If desired a vacuum gauge 
may be connected to the? pipe it to give an indi 
cation of the degree of evacuation. ' 

(4) The heated sealing tool lid presses on the 
?lm Q9 within the area bounded by'the resilient 
facing tit-and effects a ‘sealing together'of the 
two layers 49 of ?lm around the exhausting slit. 
The recess ii? and the groove 48 in the sealing 
tool 44 prevent wax (when a waxed material is 
used for the packaging material) being driven 
away from the heated surface and thereby en 
dangering the efficacy of the seal. Figure 11 in 
dicates the circular seal-53‘around the exhaust 
ing hole 54, whereby the latter is sealed ‘on from 
thelinterior of the package. v 

It will be readily understood that, as an alter 
native to the circularseal 53, it is possible to 
provide a seal across the end of vthe package from 
one side to the opposite side as indicated at 55 
in Figure 12 or from one side to an adjacent side 
as indicated at 56 in Figure 13. 
Other modi?cations are possible in the various 

details hereinbefore described within the scope 
of the following claims. ‘ 

I claim: ' 

l. Apparatus'for reducing the oxygen content 
‘of a ?exible airtight sealed package comprising 
a suction member having an ‘orifice therein 
against which the packaging material of the 
sealed package may be located, resilient ?ngers 
adapted to press on said packaging material to 
hold it in pesition, means for applying suction 
to said ori?ce, a piercing tool reciprocatable with 
in said ori?ce to pierce an exhausting slit in said 
packaging material, sealing means for providing 
an airtight seal in said» packaging material be 
tween said exhausting slit and the interior of the 
package, and an actuating lever which upon 
movement in one direction lifts said fingers to 
permit insertion of the packaging material and 
upon movement in the opposite direction allows 
said ?ngers to return to grip the packaging ma 
terial and actuates in turn the suction means. 
the piercing tool and the sealing means. 

2. Apparatus for reducing the oxygen content 
of a ?exible airtight sealed package comprising 
a suction member having an ori?ce therein 
against which the packaging material of the 
sealed package may be located, a source of suc 
tion, a valve interposed between said suction 
member and said source of suction and including 
a plunger, an actuating lever, a link pivoted at 
one end to said lever and at the other end to 
said plunger, a piercing tool reciprocatable with 
in said suction member to pierce the packaging 
material in said orifice, a hammer, a spring loaded 
bar pivoted to said lever, an adjustable clamp on 
said bar, a leaf spring clamped within said clamp, 
an arm on said lever and sealing means carried 
by said arm so that upon movement of said lever 
said plunger is moved to establish communication 
between said source of suction and said suction 
member, said leaf spring actuates said hammer 
to strike said piercing tool to pierce an exhaust 
ing slit in said packaging material and said seal 
ing means is pressed onto said packaging ma 
terial to e?ect an airtight seal between said ex 
hausting slit and the interior of the package. 

3. Apparatus as claimed in claim 2 comprising 
an adjustable release cock on said valve for reg 
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6 
ulatingthe degreé'fof ‘evacuation of said package 
prior "to ‘sealing. 

4. Almethod of reducing ithe‘aircontent of‘a 
seams air-Itightisealed» package ‘consisting of a 
sheet material, comprising the steps ofapplying 
suction to a portion of the sheet‘material forming 
the package for’separatin'g said ‘portion from the 
opposite wall of the package; piercingsaid portion 
only so that the suction applied thereto‘ effects 
an ‘evacuation of saidsealed package; and-sealing 
an area around-said portion so as to prevent 
entering of air through said ‘pierced'po'rtion'; 

5. A method for ‘reducing ‘the air content of a 
?exible air tight sealed package comprising the 
steps" of bringing suction member having an 
ori?ce into contact with the outer'fa‘ce of a wall 
portion ofitlie package at a part of said ‘package 
where ‘the inner faces ‘of said wall portion'and 
of an opposite wall can be directly superimposed; 
applying suction to said ori?ce so asto separate 
at said ori?ce only said ‘inner'face of saidw'all 
portion from said‘opposite' wall; ‘piercing a slit 
through said wall portion only by means‘of a 
piercing tool passing through said ori?ce‘so that 

’ air is withdrawn from the interior of the package 
through said ‘ori?ce; bringing said inner faces‘of 
said wall portion and of said opposite wall‘into 
contact with each other in the region of said 
ori?ce; and sealing said inner'faces- together so 
that an air tight seal is produced‘betweenthe 
interior of the package and-said slit. 

6. A method as claimed in claim 5'w-h'erein said 
inner ‘faces of said wall portion‘vandv of said op 
posite wall are provided with-a coating- of a 
pressure-sensitivev adhesive, and wherein said 
sealing is carried out by applying pressure. 

'7. A method as claimed in claim 5 wherein the 
walls of the package which are to be sealed con 
sist of a'material which can-be sealed byv the 
application-of heat, and wherein heat is applied 
for sealing said inner faces. 

8. Apparatus for reducing the air content of 
a ?exible air tight sealed package comprising, 
in combination, suction member having an ori 
fice adapted to engage a wall portion of the pack 
age; means for applying suction to said orifice 
so as to separate said wall portion from the op 
posite wall of the package and to hold said wall 
portion to said ori?ce; a piercing tool arranged 
within said ori?ce movable therein from a re 
tracted position to a piercing position and adapt 
ed to pierce in said piercing position said wall 
portion held by suction to said ori?ce only, but 
not said opposite wall; and sealing means for 
providing an air tight seal between said slit and 
the interior of the package. 

9. An apparatus as claimed in claim 8 and in 
cluding operating means operatively connected 
to said means for applying suction, to said pierc 
ing tool, and to said sealing means for consecu 
tively actuating the same. 

10. An apparatus as claimed in claim 8 and in 
cluding resilient holding means for holding said 
package against said suction member. 

11. An apparatus as claimed in claim 8 where 
in said piercing tool has a point of V-shaped 
cross section so as to form a triangular tab in 
said wall portion. 

12. Apparatus for reducing the air content of 
a ?exible air tight sealed package comprising, 
in combination, suction member having an ori 
?ce adapted to engage a wall portion of the pack 
age; means for applying suction to said ori?ce 
so as to separate said wall portion from the op 
posite wall of the package and to hold said wall 
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portion to said ori?ce; a piercing tool arranged 
within said ori?ce reciprocable therein from a 
retracted position to a piercing position and 
adapted to pierce in said piercing position said 
wall portion held by suction to said ori?ce only, 
but not said opposite wall; means for recipro 
cating said piercing tool; and sealing means for 
providing an air tight seal between said slit and 
the interior of the package. 

13. An apparatus as claimed in claim 12 and 
including stop means for limiting the reciprocat 
ing movement of said piercing tool. 

14. Apparatus for reducing the air content of 
a ?exible air tight sealed package comprising, 
in combination, suction member having an ori 
?ce adapted to engage a wall portion of the pack 
age; means for applying suction to said ori?ce 
so as to separate said wall portion from the 0p 
posite wall of the package and to hold said wall 
portion to said ori?ce; a piercing tool arranged 
within said ori?ce movable therein from a re 
tracted position to a piercing position and adapt 
ed to pierce in said piercing position said wall 
portion held by suction to said ori?ce only, but 
not said opposite wall; and heated tool means 
arranged oppositely said ori?ce of said suction 
member, and adapted to press said opposite wall 
and said Wall portion together and against said 
suction member for providing an air tight seal 
between said slit and the interior of the package. 

15. An apparatus as claimed in claim 14 
wherein said heated tool means is provided with 
an annular sealing face formed with at least 
one annular groove. 

16. Apparatus for reducing the air content of a 
flexible air tight sealed package comprising, in 
combination, suction member having an ori?cev 
adapted to engage a wall portion of the package; 
means for applying suction to said ori?ce so as 
to separate said wall portion from the opposite 

10 

15 

20 

25 

30 

35 

4 O 

8 
wall of the package and to hold said wall por 
tion to said ori?ce; a piercing tool arranged 
within said orifice movable therein from a re 
tracted position to a piercing position and adapt 
ed to pierce in said piercing position said wall 
portion held by suction to said ori?ce only, but 
not said opposite wall; a vacuum valve means 
interposed between said suction member and said 
means for applying suction; a hammer means 
movable between an inoperative position and a 
striking position striking said piercing tool for 
moving the same from said retracted position to 
said piercing position; sealing means for pro 
viding an air tight seal between said slit and the 
interior of said package; and an operating lever 
connected to said vacuum valve means, to said 
hammer means, and to said sealing means for 
consecutively actuating the same. 

1'7. An apparatus as claimed in claim 16 
wherein said vacuum valve means includes an 
adjustable release cock for regulating the degree 
of evacuation of the package. 

18. An apparatus as claimed in claim 16 
wherein said vacuum valve means includes a 
plunger; and including a link pivoted at one end 
to said plunger and at the other end thereof to 
said operating lever. 

19. An apparatus as claimed in claim 16 
including a bar pivoted to said operating lever; 
and a leaf spring adjustably mounted on said bar 
and connected to said hammer means for actu 
ating the same. 
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