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The present invention relates to a method and arrange 
ment for vacuum closing of packages having an outer 
covering of cardboard or similar stiff material with a 
lining of material which is vacuum tight and can be 
closed by heat sealing. The packages, as a rule, are made 
in the form of a tubular outer package which has two 
short sides opposite each other and two long sides op 
posite each other, and at each end four closing flaps con 
nected to each one of the sides. In this outer package a 
lining of a heat sealable material is provided, said material 
extending above the mouth between the package sides SO 
that it can be closed by sealing. As a rule Such packages 
are delivered by the manufacturer to the dealer who packs 
material in the package, which is thereafter Sold. At 
the time of delivery the packages are usually collapsed. 
When these packages are to be used, they are first un 

foided into rectangular cross-section and the mouth of 
the lining is sealed together at one end of the package, 
hereinafter referred to as the bottom of the package. 
However, this end may also appear as the top end of the 
package, depending on the position of the label or the 
like. The outer part of the package is then closed at 
the bottom, and the package is filled with the material 
to be packed. After this step has been completed, ac 
cording to the method previously used, the top end was 
then sealed leaving a space through the sealing joint for 
a pipe to be inserted to evacuate the package. After 
evacliation has taken place, the evacuation pipe is drawn 
out slightly preparatory to sealing of the remainder of 
the lining. Thereafter, the evacuating pipe is completely 
drawn out and the portion where the pipe has run through 
the mouth of the lining and which is not yet sealed is 
finally sealed together. The mouth of the lining is now 
folded in and the top part of the outer package is closed, 
the package then being completely assembled. 
As has been seen, it is a rather complicated procedure 

to evacuate such a package. Since an evacuating pipe is 
required for each package, a great number of such pipes 
must be provided for closing of packages by machine in a 
factory. The possibility of errors occurring is very great, 
especially since the evacuating pipe must either be drawn 
out from the mouth of the package before it has been 
sealed together, or left in the mouth of the package at 
least during the time of preparatory sealing. In both 
cases, there is the risk of atmosphere penetrating into the 
package during the time before it has been finally sealed 
at the top end. 
The present invention relates to a method in an arrange 

ment for avoiding these disadvantages. 
in the method of this invention, the package, after it 

has been closed at the bottom and filled with packed ma 
terial, is introduced into a pocket in a conveyor device 
which then moves through an evacuated chamber, and 
the closing of at least the upper mouth of the lining takes 
place within this evacuated chamber. In an especially 
advantageous form of execution of this method, the 
mouth of the lining is partially closed before the package 
is introduced into the evacuated chamber so that only 
a minor portion of the mouth of the lining remains un 
sealed, and this remaining portion of the mouth of the 
lining is then sealed within the evacuated chamber. To 
determine what portion of the mouth of the lining should 
be left unsealed during the preliminary closing, according 
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to a farther form of execution of the invention, the clos 
ing of the lining is done by bringing the ends of the lining 
together into a straight line, the unsealed portion being 
left at one end which is situated outside of the circum 
ference of the package itself. 

In the arrangement of the present invention a complete 
machine for vacuum closing of packages comprises a first 
device for closing the package at the bottom and sealing 
one end of the lining, a device for filling the package with 
the product to be packed, and in sequence during the 
automatic movement of the package through the machine 
a device for incomplete sealing of the lining at its upper 
mouth, and a vacuum chamber provided with a conveyor 
device and arranged in such a way that the package will 
automatically be transported through the vacuum chamber 
under progressive evacuation. In the vacuum chamber a 
device is applied for completing the sealing of the upper 
mouth of the lining, and in the vacuum chamber or out 
side thereof, finally, a device is provided for closing of 
the oriter package at its upper end. 
The invention will be fully described below in connec 

tion with a chosen embodiment as shown in the attached 
diaWings. It is, however, evident that the invention is 
not limited to this specific form, but that a number of 
different modifications may be made within the scope of 
the invention. 

in the drawings, FiGURE 1 shows a package prior to 
ciosing in the nanner according to the invention, which 
is of rectangular cross-section and is open at both the bot 
ton and the top. 
FGURE 2 shows the same package after the bottom 

has been closed, the package has been filled with the 
packed naterial, aind a preparatory closing of the mouth. 
of the lining at fine top has been inade before the package 
is passed into the vacuum chamber. 

FGURE 3 shows a schematic view of a machine for 
closing the package. 
FiGURE 4 shows a detail of some portions of the 

Vacuum chamber. 
The package, which is usually delivered by the package 

manufacturer in collapsed state is shown in FiGURE 1 
after it has been folded out into a rectangular cross-sec 
tion, but without any further closing steps having been 
taken. It consists of two opposite long sides, of which 
only side 10 is visible in FIGURE 1, and of two opposite 
upper and lower edges of side SE are shown in FIGURE 
1. At the upper as well as at the lower end of each of 
the four sides a closing flap is provided. Of these the 
closing flaps 12 and 3 at the upper and the lower edge 
of side 9 as well as the closing flaps 3 and 15 at the 
upper aid icwer edges of side i are shown in FIGURE 
1. Inside this outer package, which is made of cardboard 
or other suitable Stiff material, a lining is provided, said 
lining being made of plastic or other flexible, vacuum 
tight and heat Sealable material. The lining extends above 
the sides 9 and and preferably also above the upper 
edges of the flaps A2 and 5 by a distance 16, and in a like 
manner extends below the sides 10 and 1 and preferably 
also below the lower edges of the closing flaps 3 and 15 
by a distance 17. 

Packages of this type are commonly known, and there 
fore should not require further description. When the 
package is closed at the bottom, the mid-points of the 
lower edge on the portions of the lining corresponding 
to the short side flaps 5 is gripped by the use of a suitable 
tool and drawn apart so that the edges are brought into 
a straight line. This is then sealed together. This results 
in a triangular shaped portion of the lining extending out 
side the normal circumference of the package at each 
end. These portions are folded in over the lining when 
the short side flaps 5 are folded into their closed posi 
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tions. Thereafter, paste or any other suitable adhesive 
is applied to the outside of the short side flaps and then 
the long side flaps are folded in. Usually the short side 
flaps are of such a length that they will come together edge 
against edge when folded inwards. If the long side flaps 
are high, they will overlap each other, which is an ad 
vantage, because the outer flap can then be pasted rigidly 
to the inner flap and the bottom of the package will be 
more rigid. 

- A package shown in FIGURE 2 has been closed at the 
bottom in the manner just described. Furthermore, it 
has been filled with material which is to be packed, and 
the upper mouth of the lining has been closed in the 
same manner described above with respect to the bottom. 
However, for a purpose which will be evident from the 
following, the upper mouth of the lining has not been 
completely sealed but an opening has been left unsealed 
at the outermost edge of one of the triangularly extended 
lining flaps 18, as shown at 19, and the sealed portion is 
indicated at 20. 

In this state the package is introduced into the evacua 
tion chamber to first be evacuated and then the opening 
19 closed. The advantages of this method are many. 
Among these advantages is the fact that the final sealing 
takes place in a vacuum, which means that the space for 
the means required for the sealing is limited and for this 
reason the sealing means should be made as small as pos 
sible. Obviously, the means for sealing the remaining 
opening 19 are much smaller and lighter and therefore 
easier to handle than means for sealing the entire lining. 
In addition to this, it is difficult to inspect the work while 
within the vacuum chamber, and if an error should occur 
this must be repaired and the improperly closed package 
removed before the machine can again be put back into 
production. This usually means that the accumulated 
vacuum is lost and furthermore, that the vacuum chamber 
must be at least partially disassembled and then reas 
sembled which involves considerable difficulty in ensuring 
that the chamber is air tight. One thing which should 
be considered in this regard is that the lining material is 
usually rather flexible and that it is difficult to get the two 
edges which form the sealed joint 20 to be in the proper 
alignment. This is not a problem if there is sufficient 
space for the proper equipment, but such space is cer 
tainly not available in the interior of the vacuum cham 
ber. 
An advantage which is at least as great also exists in 

the fact that the machine can be made to work more 
quickly if the sealing is divided in the manner stated 
above, which is particularly important in the packing of 
materials which are dependent for their existence on not 
being exposed to the atmosphere. For instance, finely 
ground coffee will lose its aroma if exposed too long to 
the atmosphere, as the oils will become rancid by oxida 
tion... If a package containing such a material is evacuated 
before it has been at least partially closed as described 
above, then it is impossible to avoid sucking some of the 
grains upward into the area where the lining is to be 
sealed. The grains which stick to the lining in this area 
prevent the making of a perfectly airtight seal. How 
ever, this may be avoided by leaving a relatively small 
opening for the evacuation, as the current of evacuation 
air will be at a correspondingly higher speed and there 
fore will carry the grains more effectively so that they 
will not remain in contact with the parts of the lining 
which are to be sealed together. Furthermore, if the 
opening is left at one end of the mouth of the lining, as 
shown in FIGURE 2, the air will be conducted through 
the narrow slot of the lining part 18 before it reaches the 
opening 19, and this slot will then function as a rather 
effective filter. 
FIGURE 3 shows in schematic form a machine for 

complete vacuum closing of a package made in accord 
ance with the present invention. It is assumed that in a 
manner not forming a part of the present invention, the 
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4. 
packages have been folded from their collapsed state 
into rectangular cross-section, have been sealed and closed 
at the bottom and have been filled with the packed prod 
lict, and the linings at the upper end sealed in a known 
Inanner. However, the sealing electrodes are so oriented, 
and are such a length, that they only seal together the por 
tion of the lining mouth corresponding to the portion 20 
of FIGURE 2, leaving the portion 19 unsealed. The 
closing flaps 14, 14'', 12 and 12' are bent outwards to 
the sides, so that they do not interfere with the sealing 
of the upper mouth of the lining. 

In this state the package is introduced into a continuous 
conveyor 21 by means of catchers 22, each driving in ad 
Vance one package 23, either in a continuous or a discon 
tinuous movement. By means of the catchers the pack 
ages 25 are brought in steps to a vacuum chamber 24 
which is circular in form. The vacuum chamber contains 
a large number of cells, each having a capacity of one 
package which is taken from the conveyor band 2i. These 
cells, as shown in FIGURE 4, have a bottom 25, two side 
Walls 26 and 27, and an end wall 28. Each cell is driven 
on rails 29 and 39 around the periphery of the vacuum 
chamber 24, the cells resting on sliding bars 3 and 32 and 
being driven by driving bars 33 and 34 which extend radi 
ally outward from the center of the chamber. 
A flat disc 35 extends above the cells in the vacuum 

chamber and is disposed some distance above the upper 
edge of the walls 26, 27 and 28 of the cell when it first 

- receives the unevacuated package 23. The rails 29 and 30 
are formed in Such a manner that the cell, during its move 
ment through section 36, will be lifted up into sealing en 
gagement of the walls 26, 27 and 28 with the disc 35. 
Simultaneously, the cell comes into contact with a circular 
wall 37 which seals tightly against the vertical edges of 
the walls 26 and 27 and against the bottom 38 of the ce. 
The cell is thus hermetically sealed on all sides, as it moves 
from the section 35 into a following section 39 in the 
vacuum chamber. At evenly spaced distances around the 
disc 35there are valves 50 connected by conduits 51 to a 
Vacuum pump not shown in the drawing. These valves 
are so designed that they are automatically opened when 
a front Wall 25 passes under them, and are automatically 
closed when a back wall 27 of a cell passes under them. 
At different stations within the vacuum chamber therefore, 
the packages are successively evacuated in stages. It is 
important that this evacuation does not take place all at 
once but is in smaller stages. The packed material is often 
finely divided, such as meal or the like, and has little 
resistance to the streaming out of the evacuation air. If 
the evacuation takes place all at one time, too much mate 
rial would follow the air current out of the package. 
Moreover, because there are a number of stages between 
those during which the cell is connected to the vacuum 
conduit, a greater interior equalization of the air pressure 
takes place inside the package. 

For the same reasons it is not suitable to immediately 
give full vacuum, that is the highest vacuum in the system 
to the cells. The vacuum conduits in section 39 are there 
fore connected to a source of rather iow vacuum. After 
the cells have passed through the section 39 they enter a 
Second Section 46 which has a somewhat higher vacuum, 
and finally into a third section 45 with the highest vacuum 
existing in the system. By evacuating in this manner in 
stages within each of the Sections, and having a vacuum of 
different degree in each of the sections, so that a stronger 
vacuum exists in the later sections than in the earlier ones, 
and because of the filter action of the triangular lining flap 
13, practically none of the contents of the package follow 
the air out of the package during evacuation and the 
packed material is not deposited on the sides of the open 
ing 19. The remaining portion of the upper lining mouth 
can then be sealed without danger that it is not air tight. 
No extensive apparatus is required for positioning the 
lining, because it is already sealed along the major part of 
its length. It is known that when the lining is sealed it 
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will stiffen up so that the edge 26 stands practically verti 
cally up from the upper side of the package, and thus 
serves as a guide for the sealing of the opening 19. This 
sealing is done by means of a pair of rather Small Sealing 
electrodes which are just wide enough to seal the remain 
ing opening 9. 

This sealing takes place within section 42 at stage 43. 
Thereafter the package passes under a vacuum through a 
number of inactive stages 44 which allow the seal to cool 
so that it has sufficient resistance to pressure of the atmos 
phere when it is removed. 
The package is removed from the celi within section 45, 

as the rails 29 and 33 are formed in such a way that the 
celi moves downwardly away from the disc 35. The cell 
is then moved to a further section 46 and removed by 
means of catchers 47 which carry the packages to a fur 
ther section of the machine which closes the flaps 2', 2', 
4', 4' in a known manner. This portion of the machine 
may also be combined with a device for stacking the pack 
ages or for labeling them or the like. 
The cell is then moved through a section 43 where it is 

blown clean and then moved into section 43 where it re 
ceives a new package. 
The apparatus shown in FIGURE 3 has a capacity of 

forty packages, but it is obvious that this number may be 
varied in accordance with need which is determined by a 
number of factors such as the volume of the packages, 
the type of packed material, and so forth. It is also pos 
sible to use a different number of vacuum chambers than 
that shown in the drawing. 
What is claimed is: 
1. In a method of closing a flexible, air-tight lining of 

weidable plastic, and contained inside an outer package of 
relatively stiff material, thus forming a vacillim package 
having a substantially tubular section by heat sealing the 
open end portion of the lining by plastic welding, the steps 
of dividing the open end portion into opposite edge Sec 
tions each extending over approximately one-half perim 
eter and bringing said opposite edge Sections into engage 
ment along a straight line to form triangular ears at each 
end of the said line with the triangular ears each lying flat 
and substantially in the horizontal plane along the top of 
and outside of the outer package with a narrow slot 
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formed thereinbetween, heat sealing the edges sections to 
gether by welding along said straight line except for a 
short segment thereof in one of the ears, placing the pack 
age in a chamber and closing and evacuating the chamber 
to evacuate air in the package through the narrow slot in 
the one said ear and said short segment of the sealing line 
and heat sealing the short segment by plastic Welding to 
completely close the lining. 

2. In a method for forming an air-tight vacuin pack 
age having an upright self-supporting outer package of 
relatively stiff material and an inner flexible lining of 
weldable plastic substantially tubular in shape and having 
a closed bottom end, the top end portion thereof being 
open; the steps of placing the package in a chamber, 
dividing the top open end portion into opposite edge Sec 
tions each extending over one-half the perimeier, bringing 
said opposite edge sections into engagement along a 
straight line against the top of the outer package to form 
flat triangular ears extending outside the outer package at 
each end of the said line and in the plane of the top of the 
outer package with the triangular ears each lying flat and 
substantially in the horizontal plane along the top of and 
outside of the outer package with a narrow slot formed 
thereinbetween, heat sealing the edge Sections together by 
welding along the straight line except for a short segment 
thereof in one of the ears, evacuating the air within the 
chamber and thereby the air in the package through the 
narrow slot in the one said ear and the said short segment 
of the sealing line, and then heat sealing the short segment 
by plastic welding to form the air-tight lining. 
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