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This invention relates to an improved packaging proc 
ess, particularly useful for the packaging of granular solids 
and the bulk packaging of small articles. 

In packaging granular solids and small articles in bulk 
in plastic bags and sacks, and heat sealing the pack, diffi 
culty is caused by air becoming entrapped in the bag or 
Sack on sealing, making it difficult or impossible to flatten 
the package, and, in the case of sacks, leading to very poor 
pallet stability and consequent danger in transporting 
and storing the filled sacks. 
A number of methods are in use for removing air 

from plastic bags and sacks before sealing. For exam 
ple, various methods of applying a vacuum before heat 
sealing have been developed, and it has also been possible 
in Some instances to perforate the bag or sack in various 
ways to allow the air to escape. Vacuum methods, how 
ever, require complicated apparatus, while the presence of 
permanent perforations, however small, frequently leads 
to contamination of the bag contents, at least by the in 
gress of moisture, and allows only the very slow removal 
of air when the perforations are small. 

It is an object of the present invention to provide an 
improved packaging process that allows for the escape of 
air from a plastic bag or sack before it is finally sealed. 
By the term "bag' as used throughout this specifica 

tion, we include large bags more usually described as 
"sacks'; indeed, the invention is applied with particular 
advantage to bags of such type. The term is also in 
tended to include both unsupported bags and liners for 
bags of paper, hessian or other material. 

In accordance with the invention, a process for the pack 
aging of a material or articles in a plastic bag comprises: 
filling the material or articles into the bag; forming an 
interrupted seal across an opening of the bag, the inter 
ruptions in said seal being insufficiently large to allow 
the easy escape of the material or articles therethrough; 
flattening the bag to expel air through the interruptions 
in said seal; and thereafter forming a continuous seal 
across said opening of the bag. 
By the statement that the interruptions in the inter 

rupted seal are insufficiently large to allow the “easy 
escape' of material, we mean that the material does not 
pass through the seal to a significant extent during the 
normal operation of flattening the bag, although they may 
be large enough to allow particles to be forced through 
them, or to allow some escape of "fines' or other un 
ersized particles. 
It will be understocd that although only one opening of 

the bag has been referred to, any opening in the bag 
that is sufficiently large and of a construction such as to 
allow the easy escape of the contents therethrough should 
be sealed before pressure is exerted to flatten the bag, or 
should similarly be provided with an interrupted seal 
and Subsequently with a continuous seal, as described for 
the one opening. 

Generally the bag is filled before the formation of the 
interrupted seal, and the interrupted seal is then formed 
across the bag mouth or other filling opening. It is, how 
ever, within the scope of the invention to provide an in 
terrupted seal across an opening of the bag other than 
the filling opening, generally before the bag is filled, and 
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2 
thereafter to fill the bag, seal the filling opening, if nec 
essary, flatten the bag with consequent expulsion of air 
through the interrupted seal, and form a continuous seal 
across the interrupted seal or the path of access thereto. 
This method may be used, for example, for bags provided 
with filing valves which do not normally allow the easy 
escape of air from the filled bags; sealing of the valves 
after filling is normally unnecessary. 
The process may be used for closing the entire mouth 

of the bag or any part of it that has been left open for 
filling the bag or providing for the release of air, or for 
closing any other opening into the bag. It may be ap 
plied to the closing of both flat and gusseted bags. 
The interrupted seal and the final seal are preferably 

formed by the application of heat and pressure when this 
method is appropriate to the nature of the plastic from 
which the bag is made. Polythene film bags, for exam 
ple, may be most easily sealed by this method, and the 
method is also suitable for sealing polyvinyl chloride film 
bags. Other sealing methods, for example those of high 
frequency heating (especially useful for polyvinyl chlo 
ride film bags) or the application of adhesives, may be 
used when appropriate. 
Our invention will be illustrated by reference to the ac 

companying drawing, in which is represented a filled 
sack, suitably of polythene film, Sealed and flattened in 
accordance with this invention. The sack shown and 
described is suitable for use, for example, in the packaging 
of polymers in the form of /8 inch cut cubes. 

In this drawing: 1 represents the body of the sack, the 
fiat width of which is 22 in...; 2 the mouth of the sack; 3 
an interrupted seal in which sealed portions 0.3 inch in 
length alternate with unsealed portions 0.2 inch in length, 
this interrupted seal having been formed by heat sealing 
by means of a conventional heat sealer modified by the 
provision of a suitably castellated blade, after the bag has 
been filled but before it has been flattened; and 4 a con 
tinuous seal formed after the bag has been flattened and 
the air expelled through the spaces in the seal 3. The in 
terrupted seal bows somewhat, as shown in the drawing, 
during the flattening of the sack, because the “ears' of the 
sack become filled with the contents. 
In a modification of the process described with refer 

ence to the drawing, only a 16.5 inch section of the central 
portion of the interrupted heat seal 3 contains unsealed 
portions, which again are 0.2 inch in length, the seal be 
coming continuous towards the side folds of the sack. 
This provides a stronger seal in the parts subjected to 
greater forces. 
For simplicity, it is usually preferred to form the inter 

rupted heat seal by means of a conventional sealing ma 
chine adapted to provide a interrupted seal of this type, 
for example as in the process just described, by the use 
of a heated, castellated blade which presses the plastic on 
to a rubber roller, the latter being provided with a non 
stick surface in relation to the plastic being used. High 
frequency welding machines may be similarly modified by 
the provision of a castellated blade. The interrupted 
seal may however by formed by other methods, for exam 
ple by inserting a thin comb of non-stick material, such 
as a material coated or impregnated with polytetrafluoro 
ethylene, or a non-stick foil, for example of vinyl chlo 
ride/vinyl acetate copolymer, between the film surfaces, 
and sealing the film in the interstices by using a continuous 
sealer blade to apply heat and pressure. 
Many other modifications may be made in the process 

particularly described without departing from the scope of 
this invention, particularly as regards the method of and 
position of sealing, as mentioned hereinbefore, the dimen 
sions of the bag, which will depend on the material being 
packed and its application, and the dimensions of the inter 
ruptions in the seal, the optimum size of which will de 
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pend on the particle size of the material being packed. 
Moreover, although it is usually preferred to form the 
continuous seal in a position beyond the interrupted Seal, 
towards the bag mouth, as shown, it may be superimposed 
on the interrupted seal, when this can be done without 
adverse effect on the strength of the material at the seal. 
Generally, the contents of the filled bag will prevent the 
continuous seal from being formed on the other side of 
the interrupted seal, although there would of course nor 
mally be no other reason why it should not be so situated. 
if desired, more than one interrupted seal may be formed 
to prevent the escape of the contents while allowing the 
easy escape of air; for example, two parallel seals with 
staggered interruptions may be provided. 
A particularly suitable method for flattening bags filled 

with granular materials, after they have been provided 
with the interrupted seal, is that described in U.K. specifi 
cation No. 841,644, now abandoned. In this method, the 
filled sack is conveyed along a vibrating table having a 
direction of vibration inclined at less than 90 to the 
plane of the table in the direction of travel of the sack 
with a vertical component capable of suspending the 
granular material and a horizontal component capable of 
conveying the sack along the table, and the sack, while 
being so conveyed, is caused to support a platen which is 
at least as long and as wide as the sack and is free to move 
about a stationary supporting means in at least a direction 
having a vertical component. After flattening, the bag is 
provided with its continuous seal in accordance with the 
present invention. 
The process of this invention may be used for the 

packaging of a wide diversity of materials, and is partic 
ularly useful for the packaging of materials and objects 
that need to be shielded from moisture, which is particu 
larly efficiently done by the use of plastic bags. Such 
materials include, for example: chips or other granular 
forms of organic polymers such as polythene, polyvinyl 
chloride, nylon, linear polyesters, and polymethyl meth 
acrylate; granular chemicals and fertilisers; grain; feeding 
stuffs. 
When the process is used for the packaging of materials 

or articles that emerge from the final manufacturing or 
finishing step at a raised temperature, it is preferred that 
the bags be filled, flattened and sealed before the con 
tents have cooled to ambient temperature. The contrac 
tion of the remaining air after the bags have been Sealed 
brings about even further flattening and firming of the 
pack, which greatly facilitates palleting. The bags when 
cool take on a stippled appearance; this gives good ad 
hesion on the pallet, preventing or greatly reducing slid 
ing and sideways movement of the bags. 

It is further preferred that, when the sacks are to be 
palleted, this is also done while the contents are still 
warm. The bag of warm material, when finally sealed, is 
not particularly rigid, and when palleted the sacks will 
take up a shape depending on the position of the sacks 
above and below them on the pallet. Only when cool 
(and this can take up to 48 hours) do the paleted bags 
attain full rigidity, and consequently they become “keyed' 
together in their assumed shapes. 
which air has been removed by applying a vacuum are 
quite rigid, and are paleted like bricks; and although 
the resultant pallet in one sense is stable, it does not 
possess the "keyed in ' quality just described. 
The process of the present invention allows plastic bags 

to be used without any of the disadvantages that often 
arise through the inclusion of excess air in the bags. Pal 
lets carrying the filled bags can be stacked one upon an 
other with maximum safety, through the increased sta 
bility of the stack, and with great saving of space. 

By contrast, sacks from 
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We claim: 
f. A process for the packaging of a particulate mate 

rial or a plurality of small articles in a plastic bag that 
comprises raising the temperature of the material or arti 
cles materially above ambient temperature; filling the 
material or articles into the bag; forming an interrupted 
seal across an opening of the bag, the interruptions in 
said seal being insufficiently large to allow the easy escape 
of the material or articies therethrough; fiattening the bag 
to expel air through the interruption in said seal and re 
distribute the material or articles within the bag to mini 
mize the thickness of the material or article filed bag and 
maximize the lateral extent thereof; and thereafter form 
ing a continuous seal across said opening of the bag be 
fore the material or articles have cooled to ambient tem 
perature; allowing said material or articles in said bag 
to cool to ambient temperature, whereby upon cooling 
said bag takes on a stippled appearance as the air re 
maining in the bag contracts thereby facilitating more 
stable palleting of said bag with like filled bags; and pal 
leting said bag with like filled bags. 

2. Process as claimed in claim in which the bag is 
filled before the formation of the interrupted seal, and the 
interrupted seal is then formed across the filling opening. 

3. A process as claimed in claim in which the inter 
rupted seal is formed across an opening of the bag other 
than the filling opening, before the bag is filled, and the 
bag is then filled, air is expelled through the interrupted 
seal, and a continuous seal is then formed across the 
interrupted seal or the path of access thereto. 

4. A process for packaging of particulate material or 
a plurality of small articles in plastic bags that comprises: 
raising the temperature of the material or articles mate 
rially above ambient temperature; filling the material or 
articles into the bag; forming an interrupted seal across 
an opening of each bag, the interruptions in said seal 
being insufficiently large to allow the easy escape of the 
material or articles therethrough; flattening the bags to 
expel air through the interruptions in said seals and re 
distribute the material or articles within the bags to mini 
mize the thickness of the material or article filled bags 
and maximize the lateral extent thereof; thereafter form 
ing continuous seals cross said openings of Said bags be 
fore the material or articles have cooled to ambient tem 
perature; palleting said bags in at least two layers before 
the material or articles therein have cooled to ambient 
temperature; allowing said material or articles in said 
bags to cool to ambient temperature, whereby upon cool 
ing said bags take on a stippled appearance as the air re 
maining in said bags contracts thereby producing stable 
pallets wherein the stippling of adjacent bags is Substan 
tially interdigitated. 
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