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(57) ABSTRACT 

Aportable packaging device for manually forrning individu 
ally packaging articles Within a closed tubular sheet, pref 
erably a tubular ?lrn. The article to be packaged is inserted 
into and enclosed Within the length of tubular sheet, and 
separated from the remaining length of tubular sheet to form 
the closed individually packaged article. The portable pack 
aging device is convenient, portable, lightweight and easily 
rnaintained. A thermoplastic, vapor-impermeable tubular 
?lrn having adhesive on one surface can provide an airtight 
seal that is especially effective When the device is used to 
package Waste-containing disposable adsorbent articles, 

(22) Filed: Dec. 21, 2000 such as soiled diapers, for disposal. 
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PORTABLE PACKAGING DEVICE AND METHOD 
FOR FORMING INDIVIDUALLY PACKAGED 

ARTICLES 

FIELD OF THE INVENTION 

[0001] This invention relates to portable packaging 
devices useful With a length of non-resilient ?exible tubular 
sheet material dispensed from the device for forming indi 
vidually packaged articles from separated portions of the 
tubular ?lm, as Well as a method for forming a closed 
individually packaged article from the tubular sheet, 
employing the portable packaging device. 

BACKGROUND OF THE INVENTION 

[0002] There is a substantial industry WorldWide directed 
to the manufacture and use of packaging for articles of 
various types. As the World population becomes more 
mobile, they demand packaging for articles for use both 
inside and outside the home. For example, articles needed 
outside the home that can placed into closed individual 
packaging include personal use articles, such as cosmetics or 
sanitary products; foodstuffs, such as fruits, cereals, sand 
Wiches, etc.; toys; business items; etc. Such articles may 
need to be enclosed in packaging that Will remain securely 
sealed, Will not open unexpectedly, Will protect the article 
from moisture and other elements, or Will contain undesir 
able elements of the article such as Waste materials and 
malodor from escaping the package in order to protect the 
surrounding environment. 

[0003] There is also a need to package articles acquired or 
accumulated outside the home, either for disposal or deliv 
ery, or for return. Such articles can include ones that may be 
odiferous and/or contaminated With Waste products, includ 
ing used disposable absorbent articles such as diapers (espe 
cially When containing a boWel movement) and sanitary 
products. Efforts have been made in the past to provide 
disposal devices that can be used to package such odiferous 
or contaminated articles until disposed. Such disposal 
devices have included basic Waste pails such as those 
described in US. Pat. No. 5,158,199, issued to Pontius. 
Other devices include those that employ a mechanical 
features to dispense and/or enclose a plurality of Waste 
articles into a disposal container, such as those disclosed in 
US. Pat. No. 5,655,680, issued to Asbach et al.; US. Pat. 
No. 5,535,913, issued to Asbach et al.; US. Pat. No. 
6,065,272, issued to Lecomte; US. Pat. No. 5,590,512, 
issued to Richards, et al.; US. Pat. No. 6,128,890, issued to 
Firth; US. Pat. No. 5,813,200, issued to Jacoby et al.; EP 
Publication 0,005,660-A, assigned to Scido; US. Pat. No. 
3,452,368, issued to Couper; and US. Pat. No. 3,908,336, 
issued to Forslund. One such device is knoWn as the Diaper 
Genie®, Which is disclosed in US. Pat. No. 4,869,049, 
issued to Richards, et al. The product and the patent disclose 
a receptacle With a hinged closure, and a dispenser for a pack 
of layered, ?exible tubular ?lm that is fed into the annular 
opening of the receptacle. Waste diapers can be inserted into 
the tubing though the receptacle opening, and can be 
enclosed by gathering the trailing tubing With a rotatable 
removable lid that engages the tubing. The device can be 
replenished With re?ll tubular ?lm from a re?ll cassette, as 
described in US. Pat. No. 4,934,529, issued to Richards, et 
al., Which discloses a cassette having a tightly layered pack 
of tubular ?lm positioned betWeen a inner tubular core and 
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an outer surrounding Wall. The tubular ?lm can be dispensed 
upWard through an annular slot in a cap, and into the top 
opening of the device. 

[0004] Despite these efforts to improve the packaging of 
articles, including odiferous and Waste contaminated 
articles, there remains a need for improvements in the 
portability, ?exibility, and effectiveness of devices for form 
ing closed individually packaged articles. 

SUMMARY OF THE INVENTION 

[0005] The invention provides a portable packaging 
device for manually forming individually packaging articles 
Within a closed tubular sheet, preferably a tubular ?lm. The 
device has an inlet end and an outlet end, and comprises a 
body formed by an inner core having an inlet opening and 
an outlet opening, and a passageWay there betWeen for 
passing there through an article to be packaged, a casing 
comprising a surrounding casing Wall, and a base Wall that 
joins an end of the surrounding casing Wall to the body, the 
body and the casing de?ning a storage space and a dispens 
ing opening at the inlet end, Wherein the device can retain a 
length of non-resilient ?exible tubular sheet Within the 
storage space. The tubular sheet can be dispensed through 
the dispensing opening and into the inlet opening of the 
inner core. The article can be inserted inside the tubular ?lm, 
and the tubular ?lm can be gathered and closed at each end 
of the article, thereby forming a closed packaged article. 

[0006] The device also comprises a means for separating 
the closed packaged article from a trailing portion of the 
tubular sheet, to remove the closed individually packaged 
article through the outlet opening, for disposal or other 
purpose. The device does not include a receptacle or con 
tainer integral With the device for receiving the separated, 
closed packaged article. The means for separating the closed 
individually packaged article from the remaining trailing 
tubular ?lm enables immediate disposal, storage, or utiliZa 
tion, of the packaged article. The portable packaging device 
is convenient, portable, lightWeight and easily maintained. 

[0007] Apreferred portable packaging device further com 
prises a layered pack of the ?exible tubular sheet, and 
preferably a ?exible thermoplastic tubular ?lm. More pref 
erably, the tubular sheet or ?lm has an outer surface facing 
inWard When the tubular ?lm is passed through the inner 
core, the outer surface comprising an adhesive material at 
least intermittently applied thereto, Whereby a leading por 
tion and a trailing portion of the tubular sheet or ?lm can be 
gathered on each side of article and closed With the adhesive 
material, thereby forming a sealed individually package 
article. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The various advantages of the present invention 
Will become apparent to skilled artisans after studying the 
folloWing speci?cation and by reference to the draWings in 
Which: 

[0009] 
[0010] FIG. 2 is a cross-sectional vieW of the portable 
dispensing device of FIG. 1, containing the length of tubular 
sheet. 

[0011] FIG. 3 is a vieW of the device from the bottom, 
With a closed packaged article to be cut from the further 
trailing portion of the tubular sheet. 

FIG. 1 is a vieW of the portable dispensing device. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0012] The Portable Packaging Device 

[0013] The portable packaging device 10 comprises a 
body 20 and a casing 14. The body 20 is formed of an inner 
core 22 having an inlet opening 23 and an outlet opening 24, 
With a passageWay 25 there betWeen. The article 100 to be 
packaged is inserted into the device 10 through the inlet 
opening 23, passes through the passageWay 25, during 
Which it is enclosed in the tubular sheet to form the packaged 
article 105, and is removed from the device 10 through the 
outlet opening 24. The cross-sectional shape of the passage 
Way 25, or the shape of either or both the inlet opening 23 
and outlet opening 24, can be circular, or can be preferably 
oval or elliptical. It has been found that an outlet opening 
and at least a portion of the passageWay that are oval or 
elliptical can accommodate the human hand more readily 
than a circular shape. The passageWay can be cylindrical, 
Wherein the axis along the passageWay is a straight line, or 
elboWed, Wherein the axis along the passageWay is curved or 
non-linear. The selection of the shape and orientation of the 
passageWay and openings can depend on design and aes 
thetic considerations of the use of the device. 

[0014] As shoWn in FIG. 2, the casing 14 comprises a 
surrounding casing Wall 16 and a base Wall 18. The base Wall 
18 joins an end 17 of the surrounding casing Wall 16 With the 
body 20. The casing 14 and the body 20 de?ne a storage 
space 30 there betWeen, as Well as a dispensing opening 32 
at the inlet end 12. The storage space 30 is occupied by the 
length 50 of ?exible tubular sheet used to package the 
article. The dispensing opening 32 has an annular gap 33 out 
through Which a leading edge 52 of the tubular sheet can be 
dispensed from the storage space. 

[0015] The casing 14 also retains the length 50 of tubular 
sheet to prevent it from falling out though the dispensing 
opening 32 during use. An annular retainer cap 36 can be 
attached to either the casing 14 or the body 20, or can be 
integral With the inlet end 12 of either the casing 14 or body 
20, or both. The cap covers a portion of the dispensing 
opening 32, thereby preventing the length of tubular sheet 
from falling out of the storage area in use. In a preferred 
embodiment shoWn in FIG. 2, the cap is an attachable 
annular ring attached to the inlet end 12 of the inner core 22 
and extending radially outWard into the dispensing opening 
32, leaving the annular gap 33 out through Which the tubular 
sheet is dispensed. 

[0016] In the preferred embodiment shoWn in FIGS. 1 
and 2, the device 10 can comprise an annular protective cap 
38, positioned to cover the dispensing opening 32 from the 
inlet direction. The protective cap 38 can be detachably or 
integrally af?xed to the casing 14. The protective cap 38 can 
prevent other objects, as Well are debris, dirt and liquids 
from spilling doWn onto the device 10 and in through the 
exposed dispensing opening 32. The protective cap 38 also 
serves as a convenient base on Which other objects might be 
placed and stacked upon the device 10. The protective cap 
38 is particularly useful When using a length 50 of tubular 
?lm having adhesive on the outer surface. The protective cap 
prevents contact and contamination of the adhesive surface 
that is exposed and facing upWard as the tubular ?lm is 
dispensed over the retaining cap 36 and into the inner core 
22 of the device. 
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[0017] The length 50 of ?exible tubular sheet is preferably 
formed into a layered stack 55 Where the tubular sheet has 
been repeatedly folded alternately inWard (to form an outer 
fold edge 58) and outWard (to form an inner fold edge 56), 
as shoWn in FIG. 2. The resulting layered stack 55 of tubular 
sheet has an inner cylindrical surface 57 formed by the 
annular outer fold edges 56, and an outer cylindrical surface 
59 formed by the annular inner fold edges 58. The effective 
diameter of the inner cylindrical surface 57 is selected to rest 
against or outside of an outside surface of the inner core 22 
of the body 20, and the effective diameter of the outer 
cylindrical surface 59 is selected to rest against or inside of 
an inner surface of the surrounding casing Wall 16 of the 
body 20. 

[0018] As shoWn in FIG. 3, the device 10 also comprises 
a means for separating the closed packaged article 105 from 
the further trailing tubular sheet 64. A preferred separating 
means comprises a cutting means 70, such as a knife-like 
cutting blade 74, that cuts through the gathered, closed 
tubular ?lm behind the article. The cutting blade 74 can be 
a separate metallic blade, af?xed or molded into the device, 
or can be a blade formed integrally from the material of the 
body 20 or casing 14, Which is preferably a rigid plastic 
material. The cutting blade can also be a serrated blade or a 
blade having individually cutting teeth, such as one 
described in US. Pat. No. 5,839,634. The cutting means 70 
is preferably positioned at the outlet end 13 of the device 10, 
and can be integrally formed into a portion of the inner core 
22 or the casing 14, as shoWn in FIGS. 1 and 3. Optionally, 
the separating means can be integrated With a gather com 
pression means, such as slot 78, to both close and separate 
the packaged article 105 in one continuous step. 

[0019] The device can optionally include a funnel member 
attachable to the inlet end of the device to facilitate the 
insertion of articles in through the inlet opening. The funnel 
member has a Wide inlet opening and a narroW outlet 
opening aligned With, of the same shape and siZe as, the inlet 
opening of the inner core. The tubular ?lm dispensed from 
the storage space is passed up and over the Wide inlet 
opening and doWn through the funnel and in through the 
inlet opening of the inner core. 

[0020] The tubular sheet can be any ?exible sheet material 
that has been formed into a tubular shape. The tubular sheet 
material is preferably non-resilient so that it can take and 
retain more easily any shape into Which it is formed. The 
tubular sheet material can have portions that are, or can be 
entirely, transparent, translucent, or opaque. The sheet mate 
rial can be formed into a tubular form by Well-knoWn 
methods. Preferred tubular sheet materials are thermoplastic 
non-resilient ?exible ?lms, and more preferred for Waste 
article disposal use are thermoplastic, vapor-impermeable 
?lm materials, fabricated from a polymer Which can be made 
from homogeneous resins or blends thereof. Single or mul 
tiple layers Within the ?lm structure are contemplated, 
Whether co-extruded, extrusion-coated, laminated or com 
bined by other knoWn means. Useful resins include, but are 
not limited to, polyethylenes (PE) (including high density 
polyethylene, HDPE, loW density polyethylene, LDPE and 
linear loW density polyethylene, LLDPE), polypropylene 
(PP), polyethylene terephthalate (PET), polyvinyl chloride 
(PVC), polyvinylidene chloride (PVDC), latex structures, 
nylon, and surlyn. Polyole?ns are generally preferred due to 
their loWer cost and ease of forming but are not necessary to 
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practice the invention, With high density polyethylene 
(HDPE) being most preferred to fabricate the ?lm sheet. 
Other suitable materials to fabricate the ?lm from include, 
but are not limited to, aluminum foil, coated (Waxed, etc.) 
and uncoated paper, coated and uncoated Wovens, scrims, 
meshes, nonWovens, and perforated or porous ?lms, and 
combinations thereof The ?exible ?lm sheet material can 
also be a three-dimensionally shaped formed ?lm, having a 
?lm thickness of from about 0.0001 inch (0.1 mil) to about 
0.009 inches (9 mil), more preferably about 0.001 inch (1 
mil). 
[0021] A particular preferred tubular sheet has an outer 
surface that comprises an adhesive material. The outer 
surface is the surface that Will face inWard When the tubular 
sheet is positioned inside the passageWay 25. The adhesive 
material can be applied to the outer surface continuously, 
intermittently, in areas along the length that alternate With 
non-adhesive portions of the ?lm. The adhesive facilitates 
the closing of the leading portion and the trailing portion of 
the tubular sheet on each side of article, and forms a more 
secure closure. A preferred adhesive material is a pressure 
sensitive adhesive material. 

[0022] A preferred the tubular ?lm comprises a three 
dimensional ?lm having an adhesive applied on one surface. 
Aparticularly preferred tubular ?lm is described in Us. Pat. 
No. 5,871,607 (Hamilton et al.), US. Pat. No. 5,662,758 
(Hamilton et al.), US. Pat. No. 5,968,633 (Hamilton et al.), 
and US. Pat. No. 5,965,235 (McGuire et al.), the disclosures 
of Which are incorporated herein by reference. The three 
dimensional ?lm has an outer surface that comprises a 
plurality of recessed pressure sensitive adhesive sites and a 
plurality of collapsible protrusions that serve as stand-offs to 
prevent premature sticking of the adhesive sites to a target 
surface until a force suf?cient to collapse the protrusions has 
been applied to the opposed surface of the ?lm. When a 
tubular ?lm is used Which comprises the plurality of adhe 
sive sites and collapsible protrusions uniformly, the tubular 
?lm Will close and seal securely at the leading and trailing 
gathers. The ?lm can also be adhered to the enclosed article 
by ?rmly impressing the ?lm against the enclosed article. 
This can provide advantages, in preventing the enclosed 
article(s) from moving about Within the closed package, and 
in making the closed individually packaged article more 
rigid, and thereby more resistant to premature loosening and 
opening of the gathered closures. 

[0023] The length 50 of tubular sheet retained Within the 
device 10 is most preferably in a layered pack, consisting of 
a plurality of pleats formed by repeatedly folding equivalent 
pleat lengths of the continuous tubular sheet inWardly and 
outWardly. 

[0024] The use of tubular ?lms having an adhesive on one 
surface can require special consideration in the design and 
use of the packaging device. For example, use of a tubular 
sheet having adhesive on the outer surface should try to 
avoid contacting or pulling the adhesive surface across 
edges or surfaces of the device, such as the casing 14, the 
retainer cap 36, and the rim of the inlet opening 23 of the 
inner core 22. For this reason, tacky adhesives should be 
avoided, in favor of pressure-sensitive adhesives and three 
dimensional tubular ?lms having an adhesive surface that is 
recessed. The adhesive can be food grade or not food grade. 
A preferred adhesive is a hot melt adhesive that is light 
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colored, has a viscosity in the range of 1,500 to 36,000 cP 
measured Within a temperature range of 270° F. to 350° F., 
and a softening point temperature in the range of 100° F. to 
350° F. 

[0025] The layered stack 55 of tubular sheet material can 
be inserted or removed from the casing 14 though either the 
inlet end 12 or the outlet end 13 of the casing 14, by 
removing either the annular retainer cap 36, or the base Wall 
18, respectively. In FIG. 2, the re?ll can be inserted most 
conveniently by removing the protective cap 38 and the 
retainer cap 36. The re?ll pack of layered ?lm can consist 
simply of a pack of ?lm that is constrained such as by ties 
or shrink Wrapping, and Which is inserted into the storage 
space, after Which the ties and constrains are removed. 
Alternatively, a portion of the re?ll pack can comprise a 
replacement inner core or parts or the Whole of the casing, 
Which replace corresponding parts on the device. 

[0026] The stack of tubular sheet can be formed for the 
re?ll pack, or for the packaging device, by Well knoWn 
methods, such as described in Us. Pat. No. 5,056,293, 
issued to Richards et al., incorporated herein by reference. 

[0027] A preferred process comprises feeding the tubular 
?lm by engaging the length of tubular ?lm on its inside 
surface When forming and layering the plurality of pleats in 
a tubular pack. A?at sheet of ?exible plastic ?lm is unWound 
from a roll and over a forming horn to form the ?lm into a 
tube, Which is then sealed by a heated sealing roller. The 
tubular ?lm runs outside and over a cylindrical feed mandrel 
having a plurality of vertical slots cut from its base up 
toWard the feed end. Inside the slotted mandrel is a recip 
rocating piston With six (6) ?ngers, Which can extend 
through the slots. This piston is driven by a cam mechanism 
and moves axially up and doWn Within the slotted mandrel. 
The ?ngers are controlled by an eccentric (mounted on the 
cam) and a series of link arms. The link arms and eccentric 
alloW the ?ngers to move in and out as the eccentric rotates 
(i.e., the effective circumference of the ?ngers changes as 
the eccentric rotates). The packing motion of this recipro 
cating device is: (1) piston moves up With retracted ?ngers, 
(2) ?ngers extend, (3) piston moves doWn With ?ngers 
extended, (4) ?nger retract. This differential circumference 
of the ?ngers as they extend and retract is What alloWs the 
reciprocating device to grab and release the tubular ?lm as 
pleats of the tubular ?lm are formed in the annular space 
betWeen the tWo mandrels. The ?lm is stacked in the annular 
space onto a base comprising a pair of indexing jaWs. These 
jaWs index doWn throughout the process so the distance 
betWeen the ?ngers at the bottom of their stroke and the top 
of the packed pleated tubing is alWays constant. When the 
desired amount of pleated tubular ?lm has been formed, the 
feed tubing is cut, and the indexing jaWs separate, move 
upWard above the pleated pack, close, and move doWnWard, 
thereby pushing the layered pack of tubular ?lm from 
around the slotted mandrel. 

[0028] In a preferred process, the length of tubular sheet 
has adhesive on an outer surface as it is being fed and packed 
into the layered con?guration. To avoid exerting the ?lm 
driving means (such as rollers) onto the adhesive surface of 
the tubular ?lm, special considerations in the process and the 
apparatus are required to avoid contacting the machine parts 
With the surface containing the adhesive. 
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[0029] Apreferred apparatus for forming a pleated layered 
pack of tubular sheet from a length of ?exible tubular sheet 
material, having an inner surface, comprises: 

[0030] a) a central mandrel having a ?lm receiving 
end and a base end, an external circumference deter 
mined by an internal diameter for each layered pack, 
and a plurality of slots positioned circumferentially 
around the central mandrel and extending axially 
from the base end and ending toWard the ?lm receiv 
ing end, 

[0031] b) a base positioned at the base end of the 
central mandrel, 

[0032] c) a means for feeding the tubular ?lm onto 
the central mandrel in pleated layers, comprising 

[0033] i) an engaging means registered With each 
slot, having an extended position extending through 
the slot to contact the inner surface of the tubular 
?lm, and a retracted position Within the central 
mandrel, 

[0034] ii) an extending means for moving the engag 
ing means radially betWeen the extended position 
and the retracted position, 

[0035] iii) a reciprocating means for moving the 
engaging means axially betWeen a pickup position 
near the ?lm receiving end of the slot, and a deposit 
position toWard the base end, and 

[0036] iv) a drive means for driving the extending 
means and the reciprocating means in synchroniZed 
timing, Wherein the engaging means proceed through 
a cycle of: 

[0037] a) the extended position at the pickup posi 
tion, thereby engaging the inner surface of the 
tubular ?lm, 

[0038] b) the extended position at the deposit posi 
tion, thereby pulling the tubular ?lm doWn to form 
a pleated layer, 

[0039] c) the retracted position at the deposit posi 
tion, thereby disengaging from the inner surface of 
the pleated tubular ?lm, and 

[0040] d) the retracted position at the pickup, 
thereby returning to the beginning of the cycle, 

[0041] thereby forming the pleated layered pack of tubular 
sheet. 

[0042] In a further preferred apparatus for packing a 
tubular ?lm With adhesive on one surface, Which can avoid 
excessive compacting of the layers, the apparatus further 
comprises an indexing means by Which the relative distance 
of the engaging means betWeen the pickup position and the 
deposit position is maintained substantially constant. The 
indexing means preferably comprises a means for indexing 
the base axially doWnWard from the deposit position, sub 
stantially by a distance equal to the thickness of a formed 
pleat (Which is essentially tWice the thickness of the tubular 
?lm). The apparatus can also comprise a means for holding 
the formed pleat as the engaging means disengages and 
returns to the pickup position to engage a subsequent length 
of tubing for the next pleat. The holding means can comprise 
a plurality of ?ngers that extend through additional holding 
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slots in the central mandrel to hold the inner surface of the 
tubular sheet, or can comprise a means to hold the outer 
surface of the tubular sheet. When the apparatus Will form a 
series of layered packs of tubular ?lm, the apparatus Will 
further comprise a means for severing the layered portion of 
the tubular ?lm from a remaining portion of the tubular ?lm, 
and a means for discharging the severed tubular ?lm from 
around the central mandrel as a layered pack. 

[0043] Alternatively, the length of ?exible tubular sheet 
can be arranged in a radially folded manner, as described in 
European Publication 0,005,660-Al, hereby incorporated by 
reference. 

[0044] Method of Forming Closed Individually Packaged 
Articles 

[0045] The present invention also provide for an improved 
method for manually forming a closed individually pack 
aged article from a tubular sheet. The improved method is 
particularly convenient and effective for the disposal of 
Waste-containing disposable absorbent articles. The method 
comprises the steps of: 

[0046] a. providing a portable packaging device 10 
having an inlet end 12 and an outlet end 13, comprising 
a body 20 formed by an inner core 22 having an inlet 
opening 23 and an outlet opening 24, and a passageWay 
25 there betWeen for passing there through an article 
100 to be packaged, and a casing 14 comprising a 
surrounding casing Wall 16, and an base Wall 18 that 
joins an end of the surrounding casing Wall 16 to the 
body 20, the body 20 and the surrounding casing Wall 
16 de?ning a storage space 30 and a dispensing open 
ing 32 at the inlet end 12, 

[0047] b. providing a length of ?exible tubular sheet 
retained Within the storage space, the tubular sheet 
having a leading edge 52 and a trailing portion 62 that 
folloWs the leading edge 52, 

[0048] c. dispensing the leading edge from the storage 
space through the dispensing opening and the inlet 
opening, and into the passageWay of the inner core, 

[0049] d. gathering and closing the leading edge, 
thereby forming With the trailing portion a receiving 
pouch 60 Within the passageWay of the inner core, 

[0050] e. inserting an article 100 to be packaged by a 
user of the device into the receiving pouch, 

[0051] f. gathering the trailing portion behind the 
article, 

[0052] g. closing the gathered trailing portion 63, and 

[0053] h. separating the closed individually packaged 
article 105 from a further trailing portion 64 of the 
tubular sheet at the closed gathered trailing portion. 

[0054] The leading edge 52 is the circumferential edge of 
the tubular ?lm. It is brought up out of the storage space 
through the annular gap 33 of the outlet opening 24 at the 
inlet of the device. The leading edge 52 is gathered together 
and closed, preferably suf?ciently closed to resist and pre 
vent the closed portion from later prematurely loosening and 
opening. The leading edge can be closed by tying a simple 
knot in the end, or by clamping or taping the gathered edge 
tightly. In a preferred embodiment Where the tubular sheet 



US 2002/0078665 A1 

has an adhesive applied to the outside surface (Which is the 
surface facing inWard after the tubing has been inserted into 
the passageway), the gathered leading edge is self-closing 
With the adhesive. Inserted into the device through the inlet 
opening and doWn into the passageWay, the gathered, closed 
leading edge 53, together With the tubing that trails behind 
the leading edge, forms the pouch 60 for receiving the article 
100. 

[0055] Inserting the closed leading edge 53 into the pas 
sageWay positions the receiving pouch 60 doWn inside the 
passageWay of the device, With the trailing ?lm extending 
upWard and outWard over the inlet edges of the device. The 
article 100 to be packaged is then inserted doWn into the 
device and into the receiving pouch. The receiving pouch 
can hold one or more than one article, or large number of 
smaller articles, combined into a single package. In the case 
of Waste-containing disposable diapers, for eXample, tWo 
diapers (or more, depending the diaper siZe and the siZe of 
the device) could be inserted into the receiving pouch. 

[0056] The portion of tubular ?lm that eXtends behind the 
pouched article is then gathered behind the article to close 
the tubular ?lm and form the individually packaged article. 
The gathering can be accomplished manually be many 
Well-knoWn means, as by tWisting the article in the pouch, 
or by pulling the circumference of the tubular ?lm together, 
or by bringing together opposing sides of the tubular sheet. 
Most simply, the users inserts a hand in through the outlet 
opening, and grasps by hand and tWists the individually 
packaged article to gather and close the trailing portion of 
the tubular ?lm. 

[0057] To assist in the effective gathering and closing of 
the trailing portion of the tubular sheet, the device can 
optional comprise a gather compression means to eXert 
forces upon the gather, thereby forming a better closure of 
the sheet. The gather compression means is particularly 
useful With tubular sheets using certain non-resilient ?eXible 
?lms such as loW density polyethylene (LDPE), high density 
polyethylene (HPPE), and linear loW density polyethylene 
(LLDPE) or combinations thereof, Which retain a shape after 
being manipulated thereto under force, or With tubular 
sheets having an adhesive on at least one surface Which can 
bind to itself or to other portions of the tubular sheet and 
create a strong closure and an effective seal. A preferred 
gather compression means comprises a slot 78 having nar 
roW and/or tapering sideWalls, Which compress against the 
gathered tubular sheet as the gather is pulled through the 
slot. 

[0058] To ensure the gathered portion remains closed, a 
securement means can be used. Effective means for securing 
the closure include adhesives, adhesive tapes, ties, etc. 
Suitable adhesive tapes include ?lm tapes and paper tapes. 
The device 10 can optionally comprise an integral tape 
dispenser for dispensing a piece of tape to be used to close 
the gathered tubular ?lm at each end of the article. 

[0059] In a preferred embodiment, the closed individually 
packaged article is sealed With air-tight, leak-proof closures 
or seals. In this embodiment, the tubular ?lm is preferably a 
thermoplastic vapor-impermeable ?lm material. The leak 
proof package and seals Work both Ways: to keep any 
liquids, odors (and malodors), or gases inside the package 
from escaping, and to keep any moisture or gases in the 
environment from entering into the package. Particularly 
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preferred, for both its simplicity and effectiveness, is a 
self-sealing adhesive tubular ?lm, Which can securely 
enclose, contain, and seal the article Without separate closure 
means. The selection of adhesive should take into out the 
adhesives softening temperature and other properties to 
ensure that the seal can be sustained at even extreme ambient 

temperatures (both hot and cold). A method for testing the 
security of the seals is described in the Closure Integrity 
Method, hereinafter described. 

[0060] After forming the closed packaged article, the 
method comprises separating the packaged article 105 from 
the further trailing portion 64 of tubular sheet. Most conve 
niently, the method comprises separating the article by 
cutting through the gathered trailing portion 63 using a 
cutting means 70, such as the cutting blade 74 as shoWn in 
FIG. 3. Conventional means of cutting through the trailing 
tubular sheet, such as the use of scissors or a knife, are 
options to the user, though are inconvenient and particularly 
unsafe and highly undesirable When traveling outside the 
home. 

[0061] In an alternative embodiment, the separating means 
can be incorporated into the tubular sheet itself, Whereby the 
tubular ?lm can be readily separated one portion from 
another, as hereinafter described. 

[0062] In one preferred embodiment, the tubular sheet Will 
have along its length separable regions, generally through 
the circumference of the tubular sheet, that are position 
betWeen remaining lengths of the tubular sheet. The sepa 
rable regions can be manually opened, by tearing or force 
fully pulling the sheet on either side of the separable region, 
thereby separated one portion of the tubular sheet from 
another portion along the separable region. The separable 
region can by torn or ruptured by hand more easily than can 
the remaining portions of the tubular ?lm. The separable 
region can comprise one or more lines of Weakening around 
at least a portion of, though preferably entirely around, the 
circumference of the separable region, and can comprise 
perforations, score lines, and combinations thereof. The 
separable region can also comprise a region of the sheet that 
is thinner, or is made of a more Weakened material, than that 
of the remaining tubular ?lm. This permits manual separa 
tion of the closed individually packaged article 105 from the 
remaining length of tubular ?lm Without resort to a cutting 
element, scissors, etc. 
[0063] The components parts of the device 10, including 
the body 20, inner core, casing, retaining cap, and protective 
cap, are preferably made of resilient plastics, including but 
not limited to polyethylenes (PE) (including high density 
polyethylene, HDPE), loW density polyethylene, LDPE and 
linear loW density polyethylene, LLDPE), polypropylene 
(PP), polyethylene terephthalate (PET), polyvinyl chloride 
(PVC), polyvinylidene chloride (PVDC), lateX structures, 
nylon, and surlyn, although other rigid, resilient materials 
(e.g., ?berboard, sheet metal) can be used. 
[0064] To facilitate the convenient handling of the device 
by hand, and to carry it about, the device can optionally 
comprising a handle either integrally formed With or detach 
able from the casing 14 or body 20 of the device. The device 
can also comprise a mounting element for removably secur 
ing the device to a corresponding receiver element posi 
tioned on a Wall, tabletop, etc. 

[0065] To facilitate grasping and holding of the device 
during transport or use, the outer surface of the casing 14 can 
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be covered With an anti-slip material, such as a rubber 
coating. The outer surface of the casing can also be formed 
With ribs, ridges, nubs, protrusions, or other surface aberra 
tions to facilitate an improved grip With less slippage in the 
hand. 

[0066] Closure Integrity Method 

[0067] The test the security of a seal formed by the 
gathered, closed tubular sheet, the folloWing method is used 
to exert a positive pressure inside the closed individually 
packaged article to determine the pressure at Which the seal 
Will fail; that is, the pressure differential at Which the 
gathered closure Will un-gather or loosen, thereby permitting 
air inside the packaged article to escape. 

[0068] A sample of the packaged article Within a tubular 
?lm With both ends gathered and closed, is prepared, and 
placed in the ?xture test stand of a SKYE 2000 equipment 
(Modem Controls, Inc.) to measure the rupture pressure of 
the seals of the sample. A sealing septum is applied to the 
?lm and a holloWed needle that is part of the test stand 
equipment is inserted generally in the middle of the pack 
aged article through the hole in the septum. A controlled 
supply of compressed air is attached to the needle inlet. The 
required rate of increase of pressure is selected from a 
maximum range of 120 psig/minute to a minimum rate of 6 
psig/minute, depending on the package type. Very sloWly, 
the internal pressure inside the closed packaged article is 
increased from +0 psig/minute to 6 psig/minute (310 mm 
Hg) (Where “psig” is pounds force gauge per square inch) 
until one or the other seal fails and air begins to leak from 
the interior of the packaged article through the seal. The 
internal pressure at Which the seal(s) fails is recorded. 

[0069] Clean, unsoiled baby diapers are selected as the 
article. Three types of ?lm are used: 1) commercially 
available Saran® (plastic Wrap, formed into a tubular ?lm, 
2) polyethylene plastic bag (1 mil or 25 microns thick), and 
3) a three-dimensional formed ?lm (0.5 mil or 13 microns 
thick) having a pressure sensitive adhesive applied to one 
surface (Impress® sealable plastic Wrap, available from The 
Procter & Gamble Company), formed into a tubular ?lm. 

[0070] Test samples using the Impress® sealable plastic 
Wrap and using the Saran® plastic Wrap are formed into 
closed individually packaged articles, according to the 
present invention, using tWo full turns of the closed gather 
tubular ?lm at each end. Samples using the polyethylene 
plastic bag are placed into the bags, and the open end of the 
bag is tied in a knot. 

[0071] Ten samples for each ?lm are tested. The articles 
closed using the Saran® plastic Wrap maintain a seal up to 
an average internal pressure differential of +0.1 psig (+5 mm 
Hg), before the gathered seal at one end or another fails. The 
closed packaged articles using the Impress® sealable plastic 
Wrap maintain a seal up to an average internal pressure 
differential of +0.8 psig (+41 mm Hg), before the gathered 
seal at one end or another fails. The closed packaged articles 
using the polyethylene plastic ?lm bags maintain a seal up 
to an average pressure differential of +0.7 psig (+36 mm 
Hg), before one of the bag side seams ruptures. 

[0072] A particularly preferred closed individually pack 
aged article, using pressure-sensitive adhesive on one sur 
face of the ?lm With a manually tWisted, gathered closure on 
either side of the article, can maintain an airtight seal at an 
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ambient temperature of 35° C. With an internal differential 
pressure of about 0.5 psig (+26 mm Hg). 

[0073] The various advantages of the present invention 
Will become apparent to those skilled in the art after a study 
of the foregoing speci?cation and folloWing claims. 

What is claimed is: 
1. Aportable packaging device for individually packaging 

an article Within a ?exible tubular sheet, the device having 
an inlet end and an outlet end, and comprising: 

a body formed by an inner core having an inlet opening 
and an outlet opening, and a passageWay there betWeen 
for passing there through an article to be packaged, 

a casing comprising a surrounding casing Wall, and a base 
Wall that joins an end of the surrounding casing Wall to 
the body, the body and the casing de?ning a storage 
space and a dispensing opening at the inlet end, 
Wherein the device can retain a length of the ?exible 
tubular sheet Within the storage space, Wherein the 
tubular sheet can be dispensed through the dispensing 
opening and into the inlet opening of the inner core, the 
article to be packaged can be inserted through the inlet 
opening and inside the tubular sheet, and the tubular 
sheet can be gathered and closed at each end to form a 
closed packaged article, and 

a means for separating the closed packaged article from a 
trailing portion of the tubular sheet, to remove the 
closed individually packaged article through the outlet 
opening. 

2. The portable packaging device according to claim 1, 
Wherein the separating means comprises a cutting means 
positioned adjacent the outlet opening of the inner core, for 
cutting through a trailing portion of the tubular ?lm to form 
the closed individually packaged article. 

3. The portable packaging device according to claims 1, 
further comprising the length of ?exible tubular sheet. 

4. The portable packaging device according to claim 3, 
Wherein the separating means comprises a separable region 
Within the tubular sheet, Whereby the tubular sheet can be 
separated one portion from another portion along the sepa 
rable region more easily than along a remaining portion of 
the tubular ?lm. 

5. The portable packaging device according to claim 3, 
Wherein the tubular sheet has an outer surface, the outer 
surface facing inWard When the tubular sheet is passed 
through the inner core, the outer surface comprising an 
adhesive material, Whereby a leading portion and a trailing 
portion of the tubular sheet can be closed on each side of 
article With the adhesive material, thereby forming the 
closed individually package article. 

6. The portable packaging device according to claim 5 
Wherein the tubular ?lm comprises a three-dimensional ?lm 
having an outer surface that comprises a plurality of 
recessed pressure sensitive adhesive sites and a plurality of 
collapsible protrusions that serve as stand-offs to prevent 
premature sticking of the adhesive sites to a target surface 
until a force suf?cient to collapse the protrusions has been 
applied to the opposed surface of the ?lm. 

7. The package device according to claim 6, Wherein the 
article to be packaged is a Waste-?lled disposable absorbent 
article. 



US 2002/0078665 A1 

8. The portable packaging device according to claim 1, 
further comprising a cap covering at least a portion of the 
dispensing opening for retaining the length of non-resilient 
?exible tubular sheet. 

9. The packaging device according to claim 1, further 
comprising a handle to facilitate holding and carrying the 
device. 

10. Aportable packaging device for individually packag 
ing an article Within a ?exible tubular sheet, the device 
having an inlet end and an outlet end, and comprising: 

a body formed by an inner core having an inlet opening 
and an outlet opening, and a passageWay there betWeen 
for passing there through an article to be packaged, 

a casing comprising a surrounding casing Wall, and an 
base Wall that joins an end of the surrounding casing 
Wall to the body, the body and the casing de?ning a 
storage space and a dispensing opening at the inlet end, 
Wherein the device can retain a length of the ?exible 
tubular sheet Within the storage space, Wherein the 
tubular sheet can be dispensed through the dispensing 
opening and into the inlet opening of the inner core, the 
article to be packaged can be inserted through the inlet 
opening and inside the tubular sheet, and the tubular 
sheet can be gathered and closed at each end to form a 
closed packaged article, and Wherein the shape of the 
outlet opening and a portion of the passageWay are oval 
or elliptical. 

11. A portable packaging device for individually packag 
ing an article Within a ?exible tubular sheet, the device 
having an inlet end and an outlet end, and comprising: 

a body formed by an inner core having an inlet opening 
and an outlet opening, and a passageWay there betWeen 
for passing there through an article to be packaged, 

a casing comprising a surrounding casing Wall, and an 
base Wall that joins an end of the surrounding casing 
Wall to the body, the body and the casing de?ning a 
storage space and a dispensing opening at the inlet end, 
Wherein the device can retain a length of the ?exible 
tubular sheet Within the storage space, Wherein the 
tubular sheet can be dispensed through the dispensing 
opening and into the inlet opening of the inner core, the 
article to be packaged can be inserted through the inlet 
opening and inside the tubular sheet, and the tubular 
sheet can be gathered and closed at each end to form a 
closed packaged article, and Wherein the passageWay is 
curved, and is preferably an elboW. 

12. A method for manually forming a closed individually 
packaged article from a tubular sheet, comprising the steps 
of: 

a. providing a portable packaging device having an inlet 
end and an outlet end, comprising: 

i) a body formed by an inner core having an inlet 
opening and an outlet opening, and a passageWay 
there betWeen for passing there through an article to 
be packaged, and 

ii) a casing comprising a surrounding casing Wall, and 
an base Wall that joins an end of the surrounding 
casing Wall to the body, the body and the surrounding 
casing Wall de?ning a storage space and a dispensing 
opening at the inlet end, 
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b. providing a length of ?exible tubular sheet retained 
Within the storage space, the tubular sheet having a 
leading edge and a trailing portion that folloWs the 
leading edge, 

c. dispensing the leading edge from the storage space 
through the dispensing opening and the inlet opening, 
and into the passageWay of the inner core, 

d. gathering and closing the leading edge, thereby forming 
With the trailing portion a receiving pouch Within the 
passageWay of the inner core, 

e. inserting an article to be packaged by a user of the 
device into the receiving pouch, 

gathering the trailing portion behind the article, thereby 
forming an individually packaged article, 

. closing the gathered trailing portion, and 

Fr separating the closed individually packaged article 
from a further trailing portion of the tubular sheet at the 
closed gathered trailing portion. 

13. The method of claim 12, Wherein the step f of 
gathering the trailing portion of the tubular sheet cornprises 
inserting the users hand through the outlet opening and into 
the passageWay, and grasping by hand and tWisting the 
individually packaged article. 

14. The method of claim 12, Wherein the step h of 
separating the closed individually packaged article corn 
prises cutting through the closed gathered trailing portion. 

15. The method of claim 12, Wherein the step h of 
separating cornprises pulling apart or tearing the tubular 
sheet, one portion from another, along a separable region 
Within the tubular sheet. 

16. The method of claim 12, Wherein the tubular sheet 
provided in step b has an outer surface facing inWard When 
the tubular sheet is positioned inside the passageWay, the 
outer surface comprising an adhesive material, Whereby 
closing the leading edge of step d and the gathered trailing 
portion in step g cornprises closing With the adhesive 
material. 

17. The method of claim 16 Wherein the tubular sheet 
comprises a three-dimensional ?lrn sheet, the inside surface 
comprising a plurality of recessed pressure sensitive adhe 
sive sites and a plurality of collapsible protrusions Which 
serve as stand-offs to prevent premature sticking of the 
adhesive sites to a target surface until a force suf?cient to 
collapse the protrusions has been applied to the opposed 
surface of the ?lrn. 

18. The method of claim 17, Wherein the closed individu 
ally packaged article can maintain a seal at an ambient 
temperature of 35° C. With an internal differential pressure 
of +26 mm Hg. 

19. An apparatus for forming a pleated layered pack of 
tubular sheet from a length of ?exible tubular sheet material 
and having an inner surface, comprising: 

a) a central rnandrel having a ?lrn receiving end and a 
base end, an external circurnference determined by an 
internal diameter for each layered pack, and a plurality 
of slots positioned circurnferentially around the central 
rnandrel and extending axially from the base end and 
ending toWard the ?lrn receiving end, 
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b) a base positioned at the base end of the central mandrel, 

c) a means for feeding the tubular ?lm onto the central 
mandrel in pleated layers, comprising 

i) an engaging means registered With each slot, having 
an extended position extending through the slot to 
contact the inner surface of the tubular ?lm, and a 
retracted position Within the central mandrel, 

ii) an extending means for moving the engaging means 
radially betWeen the extended position and the 
retracted position, 

iii) a reciprocating means for moving the engaging 
means axially betWeen a pickup position near the 
?lm receiving end of the slot, and a deposit position 
toWard the base end, and 

iv) a drive means for driving the extending means and 
the reciprocating means in synchroniZed timing, 
Wherein the engaging means proceeds through a 
cycle of: 
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a) the extended position at the pickup position, 
thereby engaging the inner surface of the tubular 
?lm, 

b) the extended position at the deposit position, 
thereby pulling the tubular ?lm doWn to form a 
pleated layer, 

c) the retracted position at the deposit position, 
thereby disengaging from the inner surface of the 
pleated tubular ?lm, and 

d) the retracted position at the pickup, thereby 
returning to the beginning of the cycle, 

thereby forming the pleated layered pack of tubular 
sheet. 

20. The apparatus according to claim 19, further com 
prising an indexing means Whereby the distance betWeen the 
pickup position and the deposit position is maintained 
substantially constant. 

* * * * * 


