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[57] ABSTRACT

A method of vacuum packaging compressible material
in a sealed flexible fluid impervious container, such as a
poly bag, is disclosed. One or more slits are made in the
container and air in the container is withdrawn through
the slits. This creates a partial vacuum in the container
that results in compression of the compressible material.
When the desired compression has been obtained, re-
straining means are placed around the flexible container
to maintain the package in a compressed state when the

partial vacuum is eventually lost. A novel apparatus for
use in this method is also disclosed.

12 Claims, 7 Drawing Figures
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| METHOD OF VACUUM PACKAGING S
COMPRESSIBLE MATERIALS AND APPARATUS

Matter enclosed in heavy brackets [ § appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics mdlcates the addltmns made
by reissue. - PRI

Vacuum packaging of compressible materials to re-
duce the package size is old. For example, one method
and apparatus for practicing the method is disclosed in
U.S. Pat. No. 3,889,444. In this patent prior art dis-
cussed includes the methods and apparatus disclosed in
U.S. Pat. Nos. 3,307,319 and 3,458,966.

In all of these prior art techniques it 1s necessary to
leave one end of the fluid impervious container unfas-
tened or only temporarily fastened until after the. pack-
age has been compressed, because in all of these tech-
niques a member necessary for drawing the air out of
the container to compress the material therein must
enter through one end of the container. After the pack-
age has been compressed by the withdrawal of much of
the air therein, the suction member is withdrawn from
the container and only then can that end be perma-
nently fastened. This feature causes inconveniences
when packaging especially long packages, e.g. 6-12
feet, or when packaging very short packages, e.g.,3 feet
or less. |

‘In the devices disclosed in the pI‘lOI‘ art enly one
package can be treated at a time. Thus, when very short
packages, such as 3 feet or less, are being produced it
takes almost as long to package a short package as it
does to package a long package. Meanwhile, the manu-
facturing line is producing short packages at a much
higher rate in number than long packages since the
output in terms of pounds: of material is about the same
whether making long packages or short packages. As a
result, the packaging station becomes a bottleneck in the
process requiring the use of a plurality of packaging
devices and additional people to man them espeelally
when making short packages. | |

Also, when making relatively long packages in the
range of 6-12 feet, especially 8-12 feet, it is difficult for
~one man to use those vacuum packaging techniques
requiring the package to be suspended around ‘a man-
drel suction device, i.e., for the man to place the pack-
age onto the mandrel. In order to lift the package he is
not in a position to see the end that he is trying to center
onto the mandrel. Even when using the technique de-
scribed in U.S. Pat. No. 3,889,444 on long rolls, the
packaging is not completed after the restraining means
portion of the package has been applied because it is still
necessary to remove the suction device and close one
end of the impervious container. |

For the above reasons, there is a need for a techmque
and device that would overcome the problems pres-
ented by the prior art techniques and devices. |

BRIEF SUMMARY OF THE INVENTION

The present invention provides a method of vacuum
packaging a-compressible material contained in a fluid
impervious container whereby both ends of the con-
tainer can be closed prior to vacuum packaging,

whereby a number of short rolls can be packaged simul--

taneously, and whereby long rolls can be packaged
without difficulty by one person. In the method of the
present invention a compressible material is placed in-
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side a flexible fluid impervious container and the con-

tainer i1s sealed by any conventional manner. One or
more slits are then made in the fluid impervious con-
tainer material and air in the container is withdrawn
through the slits. The withdrawal of the air from the

container creates a partial vacuum resulting in compres-

sion of the compressible material therein. When the

desired compression has been obtained, restraining

means are placed around the flexible container to main-
tain the material in a compressed state when the partial
vacuum inside the container is eventually lost.

The present invention also :provides an apparatus
comprising a tongue means for developing a sealed
boundary around a portion of the exterior of the fluid
impervious container material when a partial vacuum is
developed between the tongue means and the impervi-
ous material with the tongue means having at least one
opening In a surface adapted to contact the impervious
material, a chamber below opening and adapted to the
creation of a partial vacuum therein, and means located

- in the chamber and below the at least one opening for
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puncturing or slitting the impervious container material

when the impervious material is drawn into the Opening
by the partial vacuum.: Preferably the tongue means is

sufficiently long to permit several short packages to be

-drawn down simultaneously, and to permit a long pack-

age to be compression packaged by one person. In the
preferred embodiment disclosed in the drawings the

perforating means is a sharpened blade located below

each opening, which blade can be moved back and forth

'to Increase the dimensions of the perforation or slit in
the fluid impervious material. | '

In the method and apparatus of the present invention,
compressible material sealed in a fluid impervious bag
can be placed on a device for compression packaging,

or the device can be suspended from above on a hotst or

the like and lowered onto packages laying on the floor

- for.compression packaglng Other orientations are also

possible.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of a preferred embodiment of
the present invention with a portion broken away to

1llustrate a feature of the embodiment.
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FIG. 2 1s an elevational view of the device illustrated
in FIG. 1 with a portion broken away to 1llustrate a

-feature of the device.

- FI1G. 31s an end vView of the device shown in FIGS

1 and 2.

- FIGS. 4 and 5 better 1llustrate a feature of the pre-

ferred embodiment shown in FIGS. 1-3.

FIG. 6 1s a partial end view of .the device shown in

'FIGS. 1-3 with a package 1n place.:

- FIG. 7 is an elevational view of the device shown in
FIGS. 1-3 with a long package in place:

DETAILED DESCRIPTION AND PREFERRED
EMBODIMENTS

~ Referring to FIGS. 1-3, a preferred embodiment of
the invention comprises a tongue assembly 2, a chamber
4 communicating between the top of the tongue assem-

~bly and a vacuum pump, a perforatmg assembly 6, and
“a‘base assembly 8. -

The tongue assembl-y 2 comprises a curved upper
plate 10 and a curved lower plate 12. The upper plate 10

-and the lower plate 12 are joined at their longitudinal

edges 14 by welding or by any other suitable fastening
means. A typical curvature for the top surface of the
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upper plate 10 1s a radius of about 9 inches, but any
radius is suitable so long as it permits a seal to be formed
between the top surface of the upper plate 10 and a fluid
impervious container material. The top surface of the
upper plate 10 1s smooth to enable an air seal to be
formed with a flexible impermeable container material.
The upper plate 10 contains at least one opening 16, and
preferably a plurality of spaced openings 16, along its
length. The shape of the opening(s) is not critical. While
‘a circular shape is shown, each opening could be an
oval, longitudinal slot, square, diamond, etc.

The tongue assembly 2 is cantilever supported in a
frame 18, which mm the embodiment illustrated is at-
tached to the base assembly 8. While the tongue assem-
bly can be of any length, it is preferred to have a length
at least four times its width dimension and most prefera-
bly the length will be sufficient to accommodate a pack-
age having a length in the range of 6-12 feet and espe-
cially in the range of 8-12 feet or longer.

The lower plate 12 tapers up to the upper plate 10 in
an end portion 20 such that tongue assembly 2 has a
thickness at its extremity 22 of only about the combined
thicknesses of the upper plate 10 and the lower plate 12.
The upper plate 10 can be welded to the lower plate 12
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‘along the edge of its extremity 22. The significance of 25

‘the tapered end portion 20 will become apparent later in
- the description of how the device is used in the method
-of the present invention. ;

Inside the tongue assembly 22 a chamber 24 has been
formed by the joining of the edges of the upper plate 10
and the lower plate 12. The chamber 24 communicates
with a conventional vacuum pump (not shown) by way

one or more outlets 26, a conventional on-off valve (not
shown), and conventional hoses (not shown). The con-

ventional on-off valve used to connect the chamber 24
with the vacuum pump through cutlets 26 can be of the
type that when in the off position permits air to bleed
into chamber 24 to eliminate a partial vacuum within
the chamber 24. Such valves are conventional in the art
for this purpose. Two or more stiffening members 28
are welded to the frame 18 and plug welded to the
upper plate 10 and to the lower plate 12 to strengthen
-the cantilever mounted tongue assembly 2.
In the apparatus of the present invention, perforating
‘means are located beneath each opening 16. The perfo-
rating means can be a sharpened blade 30 rigidly fas-
tened 1n an upright position below each opening 16 so
that the uppermost point of the blade rests slightly
- below the top surface of the upper plate 10. To increase
the dimension of the perforations, the blade 30 can be
mounted in a movable manner such as by the perforat-
ing assembly 6. Each blade 30 is rigidly attached to a
support 32, which can be a threaded bolt (see FIGS. 4
and 5). Each of the supports 32 are embedded in a com-
mon shaft 34 that runs for most of the length of the
tongue assembly 2 and that extends through the frame
18. The shaft 34 is supported and guided in the chamber
24 by guide members 36 located periodically along its
length and attached to the top surface of the lower plate
12 by any suitable means, such as by welds 38.
Attached to the end of the shaft 34 protrudmg
through the frame 18 is a clevis 40. The clevis is at-
tached to a lever 42 by a pin 44 extending through a
generally vertically elongated slot 46 located in the

lever 42 intermediate the two ends of the lever. The

lower end of the lever 42 is pivotally attached to the
base assembly 8 with a pin 48. When the lever is moved
back and forth by a handle 41 in the direction indicated
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4
by arrows 50, the shaft 34, and the knives 30 attached

thereto, move back and forth in the directions indicated
by arrows 52 (FIG. 5). The handle 41 on the end of
lever 42 extends through a slot 43 in a horizontal table
45 attached adjacent to the frame 18 on the opposite
side of the tongue assembly 2.

- In the preferred embodiment illustrated in FIGS. 1-3,
the device described thus far is supported by a base
assembly 8. A base assembly 8 is used when it is desired
to mount the tongue assembly spaced from the floor and
with the upper plate 10, containing the holes 16, facing
upwardly. The base assembly shown in the illustrated
embodiment comprises a vertical plate 54 located on
each side of the frame assembly 8 and connected by any
suitable means to the frame 18, to a base plate 56 and to
a reinforced box base 58. Strengthening members 60 are
attached 1n any suitable manner to the base plate 66 and
to the reinforced box base 58. The structure of the base
assembly 8 is not critical so long as it supports the
tongue assembly 2 and the perforating assembly 6 in a
stable manner. It would be within the ordinary skill in
the art to modify the structure of the base assembly

from that shown in the drawings to accomphsh the
-above described resulit.

In the method of the present invention, and using the
apparatus disclosed in FIGS. 1-5, a compressible mate-
rial 61, such as a roll of fiber glass blanket insulation, a
stack of fiber glass batts, or a bulk quantity of blowing
or pouring wool, is placed in a container made from a
fluid impervious and flexible material 62, such as 1-2 mil
polyethylene, and the container is sealed such as by
tightly tying the one or more open ends 64 (FIG. 7).

‘The sealed container 66 of compressible material is then

lifted onto the tongue assembly 2 such that the bottom
of the container rests on the top surface of the upper
plate 10. The valve connecting the chamber 24 with the
vacuum pump 1s turned to the on position which draws
air from the chamber 24 and also through the openings
16. Removal of air through the openings 16 (see arrows
in FIGS. 4 and 5) tends to pull the flexible fluid impervi-
ous container material against the top surface of the
upper plate 10 forming a seal and once the seal is

formed, the fluid impervious material 62 is pulled

through the openings 16 due to the normal air pressure
inside the container. As the fluid impervious container
material 62 is pulled down through the opening 16, as
shown in FIG. §, it contacts the sharp edged blade 30
causing the blade 30 to perforate the fluid impervious

~-material 62. The handle 41 of the lever 42 can then be

moved back and forth in the slot 43 in the direction of
the arrows 50 to cause the blades 30 to move back and
forth in the direction of the arrows 52. This lengthens
the perforation or slits in the fluid impervious container
material 62 allowing the air therein to be withdrawn
more rapidly through the openings 16 and into the
chamber 24. -

As the air is removed through the slits in the fluid
impervious material the partial vacuum created within
the container material along with the compressibility of
the product contained therein results in compression of
the compressible material by the normal atmospheric
pressure pressing against the outside of the fluid imper-
vious container material. When the compressible mate-
rial has been compressed to the desired degree, which is
usually a somewhat greater amount than is desired in
the finished package, several alternatives are available
to alert the operator for finishing the package or pack-
ages. First, if a conventional pressure regulator has been
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installed in the vacuum lines such that the partial vac-
- uum in the chamber 24 will reach a level only sufficient
to compress the compressible material to the desired
extent and no more. The regulator can be equipped with
a conventional switch to sound an alarm or to activate
a light to indicate to the operator that the desired com-
pression has been obtatned. In the alternative, a conven-
tional vacuum gauge can be attached to communicate
with the chamber 24 and the operator can observe this
gauge and turn the conventional valve in the vacuum
line to the off position when the desired degree of par-
tial vacuum 1s obtained that will provide the desired
compression.

Once the desired compression has been obtained the
operator can apply a conventional restraining means to
the outside of the package while the package rests on
the tongue assembly 2. Typical conventional restraining
means are mult-layered kraft paper tubes, heavy duty
polymer tubes, such as 5-6 mil polyethylene tubes or
sleeves as disclosed in the references discussed earlier in
the specification, or plastic netting such as VEXAR,
avallable from DuPont. Because of the small thickness
dimension of the tongue assembly 2 and the fact that the
compressible material is compressed to a greater degree
than is desired in the final package, the retainer sleeve
can be slipped around the outside of the tongue assem-
bly 2 from the end 22 and simultaneously over the pack-
age resting on the tongue assembly. The tapered portion
20 of the tongue assembly 2 aids in starting the sleeve
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over that end of the package adjacent to the end 22 of 30

the tongue assembly 2.

Either before or after the retainer means is in position,

the conventional valve in the vacuum line can be moved
‘to a position that will allow outside air to rapidly bleed
- Into the chamber 24 eliminating the partial vacuum

_thereln and permitting the package to be easily slipped

off of the tongue assembly 2. When the partial vacuum
is lost in the chamber 24, the partial vacuum remammg
within the package pulis the flexible fluid impervious
material surrounding the slits caused by the knives 30
away from the knives and against the package. This
action tends to seal the slits such that only a very slow
rate of air flow into the package is experienced, thus the
package will remain in its compressed state witout any
retaining means long enough to allow the retainer
sleeve to be applied to the package later, either while
the package remains on the tongue assembly 2, or after
the package is removed from the tongue assembly 2 to
another area or to another apparatus for applying the
retaining means. The fact that the perforations formed
by the process and apparatus of the present invention
tend to substantially self-sealing is another unique fea-
ture of the present invention permitting flexibility in the
packaging procedure not heretofore practical with the
prior art techniques and apparatus. When several short
packages are being drawn down simultaneously on the
tongue assembly 2, this feature permits the retaining
sleeves to be added first to the package closest to the
end 22, and then that package can be removed from the
tongue assembly 2 and the restraining means added to
the adjacent package, etc.

Having had the benefit of the mventor S dlsclosure
many modifications will occur to those skilled in the art.
For example, as mentioned earlier, the tongue assembly
2 need not be supported in the position shown in the
drawings, 1.e., with the top surface of the upper plate 10
facing upward, but instead could be supported in any
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balancing weights, the tongue assembly could be in-
verted and supported from above to be lowered onto a
package resting on a floor, table, etc. In this position,
once the package was drawn down, and as long as the

partial vacuum remained in the chamber 24, the tongue

assembly could be raised to also raise the package off of

the floor or supporting surface to enable the restraining
means to be applied. Also, the tongue assembly could be
mounted relatively close to the floor and on edge such
that a rounded package could be rolled against the top
surface of the upper plate 10 to begin the drawing down
procedure. Once the partial vacuum was obtained in the
chamber 24 and the package was drawn down, the
tongue assembly 2 could be pivoted through conven-
tional supporting means or supporting means of obvious
structure to raise the package off the floor or supporting
surface sufficiently to apply the retaining means. The
latter feature would not be necessary though, because
the package could be removed from the tongue and it
would retain its compressed state sufficiently Iong to
allow retaining means to be applied elsewhere.

‘While the tongue assembly shown in the drawings
has a curved upper plate 10 this is not critical and is
curved only because most of the packages desired to be
drawn down by the device have a curved outer surface.
Some products packaged in a compressed state have a
flat outer surface, for example a stack of insulation batts.
When packaging flat products in the process and using
the device of the present invention, the upper plate 10 of
the tongue assembly 2 should be flat.

When 1t '1s desired to apply the restraining means
while the packages rest on the tongue assembly 2, it is
frequently desirable to treat the edges 14 of the tongue
assembly 2 to reduce the friction with the restraining
material being slid along these edges. This can be done
by spraying a Teflon or other smooth coating onto the
edges of the tongue assembly 2 or by applying a slick
surfaced tape such as Teflon tape over the edges.

In describing the inivention certain embodiments have
been used to illustrate the invention and the practice
thereof. However, the invention is not limited to these
specific embodiments as other embodiments and modifi-
cations within the spirit of the invention will readily

. occur to those skilled in the art on reading this specifica-
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orientation. By using a conventional hoist and counter-

tion. The invention is thus not intended to be limited to
the specific embodiments disclosed, but instead is to be
limited only by claimed appended hereto.

What I claim is: fIn§ |

1. In @ method of packaging a compressible material
having a- generally cylindrical configuration wherein
said compressible material is placed inside a tubular
container made from a flexible fluid impervious mate-
rial, [a partial vacuum is created inside said container
by withdrawing air from the container to compress the
compressible material inside the container, and§ closing

~any open ends of said container after said compressible

material has been placed therein, creating a seal around a
portion of the exterior of said flexible container, making
one or more perforations in the flexible fluid impervious
material within said sealed area using a puncturing means
and creating a partial vacuum in said container by contin-
uously withdrawing air from inside said container through
said perforations until said compressible material has been
compressed to a diameter less than the size of a restraining
sleeve [is]} to be applied around said compressed con-
tainer to maintain the compressible material in a com-
pressed state when said partial vacuum is lost, the im-
provement comprising:
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L closing any open ends of said container after said
compressible material has been placed therein,

creating a seal around a portion of the exterior of

said flexible container, making one or more perfo-
~rations in the tlexible fluid impervious material
within said sealed area and withdrawing air from
inside the container through said perforations until
sald compressible material has been compressed to
a diameter less than the size of said retaining
sleeve, § discontinuing the withdrawal of air from
said container through said perforations, forcing said
flexible, fluid impervious material away from said
puncturing means and allowing said flexible fluid
impervious-material to be pressed against said com-
pressible material in order to substantially self-seal
said perforations and there after applying said re-
- straining sleeve. |
2. The method as defined in claim 1 wherein said
perforation or perforations are in the form of one or
more slits 1in the fluid impervious container material.

3. A method as defined in claim 1 wherein a plurality

of spaced perforations are made generally in line along
a major portion of the length of said container.

4. A method as defined in claim 2 wherein a plurality
of spaced perforations are made generally in line along
a major portion of the length of said container.

[5. A method as defined in claim 1 wherein prior to
- applying said restraining sleeve, withdrawal of air from
said container through said perforations is stopped. }

[6. A method as defined in claim 2 wherein prior to
applying said restraining sleeve, withdrawal of air from
said container through said perforations is stopped. }

7. An apparatus for use in packaging compressible
material in a flexible fluid impervious sealed container
comprising:

a. an elongated cantilever mounted tongue means for

~contacting a portion of the exterior of said con-

tainer and for developing a sealed boundary
around a portion of the exterior of said fluid imper-
vious container when a partial vacuum is devel-
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8

oped between said tongue means and said fluid
impervious material, said tongue means having at
least one opening in a surface adapted for contact-
ing said fluid impervious material.
b. a chamber located below the upper surface of said
tongue means, sald chamber communicating with
the upper surface of said tongue means through
said at least one opening and said chamber being
connected to means for the creation of a partial
vacuum therein, and
c. means located in said chamber and beneath said at
least one opening in said tongue means for punctur-
ing said fluid impervious material in the vicinity of
said at least one opening when said fluid impervi-
ous material 1s drawn into said at least one opening
by a partial vacuum in said chamber.
8. A device as defined in claim 7 wherein said tongue
means has a length of at least 6 feet.

9. A device as defined in claim [2] 7 wherein said
tongue means has a length of at least 8 feet.

10. A device as defined in claim 7 wherein said

tongue means has a curved upper surface transverse to
the length thereof.

11. A device as defined in claim 7 wherein said

tongue means has a plurality of openings spaced along
the length thereof.

12. A device as defined in claim 7 wherein said punc-
turing means is a sharpened blade having a point or

leading edge located slightly below the upper surface of

said tongue means.

13. A device as defined in claim 12 wherein said blade
can be moved back and forth lengthwise of said tongue
means to facilitate puncturing or cutting of said fluid
Impervious container. |

'14. A device as defined in claim 7 wherein the lower
surface of the cantilever mounted tongue means tapers
upwards towards the unsupported end of said tongue

IMNEANS.
¥ ¥ % *x Xk
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