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[0001]This application claims the benefit of United States Provisional Patent Application Serial No.
61/093,798 fHIOTRIKNBFORTABLE CONTAINER FOR BULK GOODS ANISWMBHIYIB HOR FORMING
THE SAME, filed on September 3, 2008, which isj’nereby incorporated by reference in its entirety.
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CROSS REFERENCE TO RELATED APPLICATION
[0001] This application claims the benefit of United States Provisional Patent
Application Serial No. 61/093,798 for TRANSPORTABLE CONTAINER FOR BULK
GOODS AND METHOD FOR FORMING THE SAME, filed on September 3, 2008,
which is hereby incorporated by reference in its entirety.
BACKGROUND OF THE INVENTION
1. Field of the Invention
[0002] The subject invention relates to a transportable container of flowable bulk
goods and more particularly a method of filling and forming a transportable container of
flowable bulk goods.
2. Description of the Prior Art

| [0003] Typical containers utilized for transport of bulk goods are mefficient, do
not have a very large volume, and ofien require a large amount of manual labor to be
used in filling and handling of the container. Also these containers are typically stacked
on top of each other during handling and transport, because the containers are not
stabilized, this results in damage to the material. It is known in the art of siretch
wrapping to stack loads onto a pallet and then shrink wrap the load placed upon the
pallet to secure it.
[0004] An example of one such system is shown m U.S. Patent 6,594,970 to
Hyne et al. The Hyne patent discloses a method and apparatus for wrapping an outer
wrap around a stack of products on a bottorn support. The system uses a guide which
acts as a barrier between the stack of product and the outer wrap. To begin the bottom
support is placed at a location adjacent the guide and layers of product are added to the
pallet to form the stack. As the layers of products are added to the pallet, the pallet
begins to move downwardly from the guide to allow for the outer wrap to be applied to
the product to secure and stabilize it. The outer wrap is applied to the guide prior to
being received by the layers of products so that the layers of products are not crushed or
displaced by the outer wrap.
[0805] Another exampie of one such system is shown in U.S. Patent 4,6G7,476 to

Fulton Jr. The Fulton patent discloses a system for applying an outer wrap to unstable



2. Description of the Prior Art [0003]Typical containers utilized for transport of bulk goods are
inefficient, do not have a very large volume, and often require a large amount of manual labor to be
used in filling and handling of the container. Also these containers are typically stacked on top of each
other during handling and transport, because the containers are not stabilized, this results in damage
to the material. It is known in the art of stretch wrapping to stack loads onto a pallet and then shrink
wrap the load placed upon the pallet to secure it.2[0004]An example of one such system is shown in
U.S. Patent 6,594,970 to Hyne et al. The Hyne patent discloses a.method and apparatus for wrapping
an outer wraptarbtAHR AEKCSF RIFGEL B WBEHORF ﬁ@rﬁﬁ@@gf’érﬁol’}?égeg Uid&hich acts as
a barrier betwegorthessiaekppRmapticidihe titesyaam Tadsgnthelbottoapiuedont isplaced at a
location adjaceﬁt tt?(ge fgwde anq(l%t r.gll%‘ ?prodgct are added tgrltllgtga”c%t to form hoen%actlé. As the
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not crushed or displace e outer wrap. [0005]Another example of one such system is shown in

U.S. Patent 4867 sryEdiend Jhe Précruran Pelent didesoutes a5ihasenforapy igiaisuter wrap to
unstable 2 siacksetpradustananaliet Theeysiemdnslidesa sopfiment container having a

bottom support or pallet placed on a lift. Layers of unstable product are placed on the pallet to form a
stack within the confinemeht¥dftdinePh% J%VE%M MR@BX% %gﬁgtable layers and the
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OF THE INVENRICIhHAMD ADRY ANTAGHES former wall defining a frame opening from a bottom
support. A first portion of outer wrap is disposed around the bottom support and a
portion of at least one former wall to initially form a portion of the transportable
container. The transportable container is initially formed prior to the addition of a
plurality of bulk goods info the transportable container. The plurality of bulk goods
are then fed into the transportable container through a frame opening defined by the
slip frame former to establish a fill level. At least one of the slip frame former and the
bottom support moves vertically relative to other of the slip frame former and the
bottom support in response to the fill level of the bulk goods as determined by a fill
sensor, During filling, the slip frame former is maintained at a position to surround
the fill level of the bulk goods in the transportable container. As the fill level
increases in the transportable container, previously disposed portions of outer wrap
are disengaged from the slip frame former to squeeze the filled portions of the
transportable container and lock together the bulk goods disposed in the transportable
container as the at least one of the slip frame former and the bottom support moves
relative to the other of the slip frame former and the bottom support. Additional
portions of outer wrap are disposed around a portion of the at least one wall of the
slip frame former to maintain the transportable container and continue to form the
transportable container for receiving bulk goods as the previously disposed portions
of stretch wrap are disengaged from the at least one wall of the slip frame former.
The transportable container is initially formed by disposing a first portion of outer
wrap around the bottom support and a portion of the at least one former wall prior to

the addition of the plurality of bulk goods to the transportable container, and the



[0006]According to an aspect, a method of producing a transportable container for containing flowable
bulk goods begins by vertically spacing a slip frame former having at least one former wall defining a
frame opening from a bottom support. A first portion of outer wrap is disposed around the bottom
support and a portion of at least one former wall to initially foini a portion of the transportable container.
The transportable container is initially formed prior 4q the addition of a plurality of bulk goods into the
transportable container. The plurality of bulk goods are then fed into the transportable container
through a frame opening defined by the slip frame former to establish a fill level. At least one of the slip

frame formeganghtha:betiamayppeshmavasyartiGaliv selatvaidaiothe potthasshp Hasredamer and the
bottom support in response to_the fill leve|, of the bulk goods as determjned hy, a fill sensor. During
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of the at least one wall of the slip frame former to maintain the transportable container and continue to

folio the transpoittiste dhatamEPRItARE oG PEIKYABRS &5 PHE BHVRIUBR B0 BBE pistéidhs of stretch

wrap are disgngagedifethiatieast anadyalah tha stindrame:iormatadibaitiansnostaale container is
initially formed by disposing a first portion of outer wrap around, the bottom _suppqrt and a_portion of the
at least one o HEPHENEHE! R R0S L ARBFEFE BIbrans SEBIR JootleRI e haHbgEHAble
container, andldfwedadranspogahiakiortainghi oblinbwsitmbedddivosc:as tdditikngdqirtinds of outer
wrap are addtﬁ[? totthe at least one wall of the slip frame former as additional bulk goods are added to
the transporta S8 EShtaifer. [00071The method forms a transportable container for flowable bulk
goods having a bottom support and stretch wrap spirally wrapped around the bottom support and
extending vertically from the bottom support to form the transportable container. The transportable
container includes a plurality of flowable bulk goods that are disposed within the stretch wrap. The
stretch wrap contacts at least a portion of the plurality of bulk goods to squeeze and lock together the
plurality of bulk goods disposed in the transportable container. No bag is needed between the bulk
goods and the outer wrap. WO 2010/028129PCT/US2009/055863 3 [0008]In an alternative

embodiment, the former walls of the slip frame former



may move radially inward and outward as the slip frame former moves relative to the transporter base.
The radial movement of the fowler walls of the slip frame former may be controlled by hydraulic
pistons, pneumatic pistons, or a geared mechanism. This would allow for modifying the shape of the
transportableW@AtAH{EP 1Y shapes such as, tapered, hour glass, and pumph/SRHISEHSBRIEF
DESCRIPTION OF THE DRAWINGS [0009]Othet3advantages of the present invention will be readily

appreciated, a¢ same becomes better understoQ reference 1o t f0|l§j‘Wi detailed descripti_on
when consid:@gai% connectllaozlil'lnvfg[te aé?c%%%pﬁ%ﬁ?ﬁ’g%i&vﬁﬁ% vv%fgsrg?ﬁt:% Q]I%%nd?eﬁir?éerperspectlve
view of a first @xenpiseyrefribodinvend ehd tamsporanitie somtbimer formediions aghackagingesystem
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embodiment of a transportable container formed from a packaging system according to the’subject
invention; [001?2]F‘Rj‘f&‘féqsdi?b&&%&itﬁ@ﬁ@#o?&%@léﬁéPﬁﬂﬂaryfeﬁr_mB@iﬁﬁﬁéﬁ@éﬁawmpsﬁ@ﬁaple
- container formeghfromAPREKASHE MESIBENRESOMRG 1ot Sebirct dnvention; IQI3IEIgyre 4 is

erspective view of a first exemplary transportable container
Persp tapered, hour glass, z?nd gumpk:rg shaped.

BRIEF DESCRIPTION OF THE DRAWINGS
[10009] Other advantages of the present invention will be readily appreciated, as
the same becomes better understood by reference to the following detailed description
when considered in connection with the accompanying drawings wherein:
[0010] Figure 1 is perspective view of a first exemplary embodiment of a
transportable container formed from a packaging system according to the subject
invention;
[0011] Figure 2 is perspective view of a second exemplary embodiment of a
transportable container formed from a packaging system according to the subject
invention;
[6G12] Figure 3 is perspective view of a third exemplary embodiment of a
transportable container formed from a packaging system according to the subject
invention;
[0013] Figure 4 is perspective view of a first exemplary transportable container
being circular in cross section and formed according to the subject invention;
[0014] Figare 5 is perspective view of a second exemplary transportable
container being square in cross section and formed according to the subject invention;
[06015] Figure 6 is front view of a third exemplary transportable container being
hour glass shaped and formed according to the subject invention;
[6016] Figure 7 is perspective view of a fourth exemplary transportable container
being tapered and formed according to the subject invention;
[0017] Figure 8 is perspective view of a fifth exemplary transportable container
being pumpkin shaped and formed according to the subject invention;
[6018} Figure 9 is side view of a fourth exemplary embodiment of a transportable

container formed from a packaging system according to the subject invention; and



being circular in cross section and formed according to the subject invention; [0014]Figure 5 is
perspective view of a second exemplary transportable container being square in cross section and
formed according to the subject invention; [0015]Figure 6 is front view of a third exemplary
transportabl&* b I BRing hour glass shaped and formed according tF fHESHBEEF Mt ention;
[0016]Figure 7 is perspective view of a fourth exeﬁwplary transportable container being tapered and

formed accorqipgdp the subjggiinyenien JOLFIFIHE IS REISRRSUNG VWl A expmplary

transportable container being pumpkin shaped and formed according to the subject invention;
[0018]Figure §I8!&itRE (RERCATE T 8 RACKRSRIAFFBrARISIE e dhastiggpsraBiancontainer formed from
a packaging system according to the subject invention; and

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENT
[0020] Referring to the Figures, wherein like numerals indicate corresponding
parts throughout the several views, a transportable container 20 of bulk goods and a
method of making the same are generally shown.
10021] Throughout the present specification and claims the phrase "bulk goods"
is used as a shorthand version of the wide range of products that can be packaged
utilizing the present invention. The present invention finds utilization in packaging any
material that can be bulk packaged. These items can encompass large bulk packaged
pieces as well as very small bulk packaged pieces. Examples of smaller bulk goods
include, but are not limited to, the following: agricultural products like seeds, rice,
grains, vegetables, fruits, chemical products like fine chemicals, pharmaceuticals, raw
chemicals, fertilizers, plastics like plastic resin pellets, plastic parts, rejected plastic parts,
machined plastic parts, cereals and cereal products such as wheat, a variety of machined
parts of all sorts, wood products like wood chips, landscaping material, peat moss, dirt,
sand, gravel, rocks and cement. The present invention also finds utilization in bulk
packaging of larger bulk goods including, but not limited to: prepared foods, partially
processed foods like frozen fish, frozen chicken, other frozen meats and meat products,
manufactured items like textiles, clothing, footwear, toys like plastic toys, plastic half
parts, metallic parts, soft toys, stuffed animals, and other toys and toy products. All of
these types of materials and similar bulk packaged materials are intended to be
encompassed in the present specification and claims by this phrase.
[6G22] While the present invention may be adapted to work with any number of
packaging systems 26, the exemplary embodiment of the present invention will be
explained in reference to the exemplary packaging system 26 discussed below,
[6623] In the exemplary embodiment, the packaging system 26 includes a frame
having an upper support 28 spaced from a frame base 30. At least one support column
32 extends between the frame base 30 and upper support 28. The upper support 28, the
frame base 30, or both may be vertically movable along the support column 32.
[{0024] The packaging system 26 may include an upper tumntabie 34 that is

mounted within the upper support 28 of the packaging system 26 and a lower turntable



WO 20101(128129PCT/US2009/055863 4 [0019]Figure 10 is side view of a fifth exemplary
embodiment of a transportable container formed from a packaging system according to the subject
invention. DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENT [0020]Referring to the
Figures, wheféirtl#idHiiferals indicate corresponding parts throughout tH& S588P81HHEH0S, a
transportable container 20 of bulk goods and a mé&thod of making the same are generally shown.

[0021]Throughpul the: RrESERLSRARIICALORANG SIS SheiRniase Bk aqgds; ¢S usedag shorthand

version of the wide range of products that can be packaged utilizing the present invention. The present

invention find§Otibistidh MdaERSHiMEERNCenI4tara Heatieterse hulkseiekkgedy THeds ivdRts can

encompass la[ge fyuksragkeasckpiarasias yyeltasovansmakisoylirpackaged pigaes.yamples of
smaller bulk goods include, but are not limited to, the following: agricultural products like seeds, rice,
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fertilizers, plastizsilike'plasticHesindaeleisoplastic pats, sgiretesh plasticipattslamaghtediplastic parts,

cereals and cereal products such as at, a,variety of machined parts of all sorts, wood products like
wood chips, Izélaonr s%é‘fﬁ?ﬁ’ééc ) elﬁlaq},} 6@%@%5@‘2@ i1r11,t s%tﬁzaj,sﬁf’ﬁgll,er%o&guéﬂ& @‘ement. The present
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specification and claims by this phrase. [0022]While the present invention may be adaptedto work
with any numbaiesfcling factor and a width between 10 and 30 inches, but the stretch wrap 40 may be

any of a variety of stretch wrap 40 films known in the art. The stretch wrap 40 may have
a high coefficient of friction, which may lead to delaminating problems. Delaminating
may be reduced by applying a glue between layers of stretch wrap 40, welding the stretch
wrap 40 layers or any other method of reducing delaminating known in the art. Welding
the stretch wrap 40 may include, but is not limited to, heat or sonic welding.

[0026] When the upper tumtable 34 and lower tumtable 36 are rotatable, the
wrap head is vertically moveable along a gmde rod 42 that runs parallel to the support
colurmn 32, and is moved up and down the guide rod 42 by a motor. As the transportable
container 20 rotates between the upper turntable 34 and lower turntable 36, stretch wrap
49 is pulled from the wrap head to create the transportable container 26. When the upper
turntable 34 and lower furntable 36 are stationary the wrap head is rotatable about the
stationary transportable container 20 in addition to being vertically moveable along the
guide rod 42 to apply the stretch wrap 40 and create the transportable container 20.
[6027) The stretch wrap 40 generates hoop forces which apply a gentle squeeze
to the bulk goods, helping to stabilize the bulk goods. The hoop forces stabilize the bulk
goods by promoting controllable contact between the elements of the bulk goods being
loaded into the transportable container 20 of the transportable container 20, thereby
promoting bridging between the components of the bulk goods. For example, when the
buik goods being loaded are a bulk cereal in puff or flake form, hoop forces promote
bridging between cereal pieces, thereby reducing the relative motion between the pieces
and immobilizing the cereal within the transportable container 26. By adjusting the

extent to which the outer wrap is applied to the transportable container 20, hoop forces



packaging systems 26, the exemplary embodiment of the present invention will be explained in
reference to the exemplary packaging system 26 discussed below. [0023]In the exemplary
embodiment, the packaging system 26 includes a frame having an upper support 28 spaced from a
frame base 3PCALIEEt18he support column 32 extends between the fram@&BASE%8SEAtPtipper support
28. The upper support 28, the frame base 30, or oth may be vertically movable along the support

column 32. [002{The RACKAC S, A 103 RIER ANUPRSHLIIARIS 34 1815 fpyred witin

the upper support 28 of the pack&aging system 26 an ower turntab

2010/028129PRIpUs2enaloss863 336 thatrachiodrmad withinahebirmatbiase 2D whitle faekaging
system 26. Thedaney, MEHaRIGRARA HBRe LURIRRIA I manDe-Sigianaiy QifQiaipble. When the

upper turntable 34 and lower turntable 36 are rotatable, it is preferred that the rotation of the lower
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wrapper. The sipetabewgapping talice I8idadtkaedncludesia wviapiliteadshayiagyadialroheuten wrap
secured on a wrap head base. In the preferred odiment, the outer wrap is a stretch wrap 40
having a highké][?r%n fglcz%'.[%?%%r? naCf\?fv(lg(lzl‘%ﬁ lgtgféglﬁi % négﬁ&) @B%i%cé]hgg,péﬁ E ég%r@%?'uv\‘;\?r%ép ﬁlﬁs%ay be any
of a variety ofostasschilverapatdifil ksokeroinntin dhe BypiTdil stretohiiira 40 thaylavece Biyhrcoefficient
of friction, whigh may.lggd to delaminating problems. Delaminating may be reduced by applying a glue
between layers of stretch wrap 40, welding the stretch wrap 40 layers or any other method of reducing

delaminating KB&h in the rthe\rerdinsdrranbadrnvrapapeness brude ibusdd ot lingisdhte, heat or

sonic weldinGinitia} forming of the transportable container 20. The transporter base 22 is made of
molded plastic, but may be manufactured by any process known in the art and made of
any other material known in the art. In an exemplary embodiment, as shown in Figures 3
and 4, the transporter base 22 is rbund, but the transporter base 22 may be square or any
other shape known in the art. A round transporter base 22 is utilized to produce a round
transportable container 20 while a square transporter base 22 is utilized to produce a
square transportable container 20. The square transporter base 22, which results in a
square ftransportable container 20, is the preferred shape. The square transportable
container 20 allows for the greatest amount of space to be utilized when a plurality of
transportable containers 20 are placed next to one another in a shipping truck. The round
transporter base 22, which results in a round transportable container 20, will lead to a
void or wasted space being present when the round transportable containers 20 are
placed next to one another in a éhipping truck.
[0030] The tfansporter base 22 initially forms the buik goods or pérticulates
disposed in the fransportabie container 20 and further allows for the transportation of the
transportable container 20. The transporter base 22 includes a bottom 44 and a wall 46
extending peripherally from the bottom 44 to a wall end 48. A plurality of ears extend
radially outward from the wall end 48. In the exemplary embodiment, the bottom 44 of
the round transporter base 22 has a diameter of 48 inches and the wall 46 has a height of
8 inches. These dimensions are the preferred dimensions, but the base diameter and wall
46 height may be adjusted. The wall 46 assists in the initial shaping of the transportable

container 20.



[00261When the upper turntable 34 and lower turntable 36 are rotatable, the wrap head is vertically
moveable along a guide rod 42 that runs parallel te the support column 32, and is moved up and down
the guide rod 42 by a motor. As the transportable container 20 rotates between the upper turntable 34
and lower turntable 36, stretch wrap 40 is pulled from the wrap head to create the transportable
containefi0g®1 When thEhapperspuintable 32 hnccloder dutedabte 3 parcostaticnasy IDaharapthedd is

rotatable about the stationary transportable container 20 in.additign to, being vertically moveable along
the QuE TS G SRR Rh Al AN Bt S L A SO 73 e
stretch vdapcdQ:ge paiaipsahd opofar cks wihispoapply acgetitler Iuetbalia ihebulk Yo odsaspekping to

stabilize.the Qulk goqds, The hoop forces, stabijlize the bul ods by promoting.controllable.contact
petveer 16 HeE TG S SO BB g IS ot B S le 8 IR Ao fhe
transporiableoibiaineir2e] yhere e pramotigfhcd gifigiee tvaspditercompod2ntslatthenhaylkbgoods.
For example, when the bulk gogds, being | da bulk cereal in puff or flake form, hoop forces
promotepgﬁ%f&nﬁﬁ Betweer ?ﬁ%%ﬁ%&@‘e& ﬂ%%%e%? r{eﬁaﬁr(ﬁ%ségﬂw%fgﬁasﬁv%!motion between the pieces and
immobiligdXhe ceredlwithibj¢heitrangportabledsntailip i Bfpadjustihguthbapxtend thmhidle the outer

wrap is applied to the transpo bﬁlco.t iner 20, hoop forces. WO 2010/028129PCT/1182009/055863
6 can b D o DR o B T e T S S S Poop
forces alkowwfaria therygrcdhhpabbpmadiribidstinispoetébie aditdingradt Wikieh cdode: detiatkdwhiipe bulk

goods to shift or get crushed within nsportable container .%002 jThe transportable container
0 ol S B TS s L SHBE e e DRaE SR BE e AR P ncludes,
but is nobjiriiteshtpa dfathspdipefrbasef@an slig4hiet S2ynpalie taS5derdripothen bdttamrs2ppait 72
known in the art. The slip sheet 52 is typically.a folded sheet of cardboard, but any other
aterial KRR L T A B e e B A B W St or any
other matatjeddertoaurpor tidcarontaipecady, the pallet 54 and the slip sheet 52 are used together.

[0029]in [I&%Qf eferred I%%Og)ic@nezgfar%/ téran Sc’i%?rﬁgﬁts) Te s%% iﬁ_al%gg qo%%rbﬁg iga%}%]&s at least one
former wall 56 having an outer surface that defines a frame opening 78. The former walls 56
are from about 6 to 15 inches in height and may be made from metal, plastic, or any other
material known in the art. The former walls 56 are configured such that the frame opening 78
is the desired shape in which the transportable container 20 will be formed into. For example,
whén a square shaped transportable base is desired, the slip frame former 24 includes former
walls 56 that are secured to one another to define the square shaped frame opening 78. When
a circular shaped transportable base is desired, the slip frame former 24 includes a continuous
former wall 56 that is shaped to define a circular shaped frame opening 78. In the exemplary
embodiment, the former walls 56 have a continuous outer surface that extends from the
bottom of the slip frame former 24 to the top of the slip frame former 24. When the slip
frame former 24 is used in addition to the transporter base 22, ﬁhe slip frame former 24 will
typically be the same shape as the transporter base 22 so as to hold the desired shape of the
transporter base 22. The slip frame former 24 may be a solid shape having former walls 56 or
consist of a former base 58 having former arms 60 extending downwardly from the former
base 58.

10034] The method of producing a transportable container 20 for flowable bulk goods
begins by vertically spacing a slip frame former 24 from a bottom support 72. A first portion
of outer wrap is disposed around the bottom support 72 and a portion of the at least one

former wall 56 to initially form the transportable container 20. The



initial forming of the transportable container 20. The transporter base 22 is made of molded plastic, but
may be manufactured by any process known in thg art and made of any other material known in the
art. In an exemplary embodiment, as shown in Figures 3 and 4, the transporter base 22 is round, but
the transporter base 22 may be square or any other shape known in the art. A round transporter base
22 is utilizedorpidd usaairsu® tramnspoitabiecediginer 20 hhildditsouatethandpolitr baselR?2 is
utilized to produce a square tra | ner ansp : ich results
inasq ugPeB ?‘:Sa%wng%é%t%bIaén%%%rttg?r?eeorg%q;%f %ﬁg%re e?rég rs?-liu%%g? 9 ?ﬁgﬁs%uare %éa%%%%?f%% etélﬁ%:ainer 20
allows forampgrishtesvarmount ®flspagk toftrenatilizedng 8 efpleddlityisf sianBpmedbiarcodddimers 20
are placed e 1e ANAANPHETAD A ANIBRINGINEN MR IUAT HANSRAIIE! RESk oy Wi ieayls in &
round transportable container 20, will lead to a void or wasted space being present when the round
transportadtesceatainBysr2atare jolatke néxhtosbipeianstHerieaXhipdinbethmkofOSBAITHE ramsporter
base 22 initially forms t [k r iculatas dispgsed. in. the, transperiable container 20 and
further aﬁfg%%n%rg nﬁ‘ﬁ%&gﬁﬁéﬁggf t eﬁ%n?p%&rtgb e contai}nerg%. ‘iﬁhe transpolfter base Z% includes
a bottonfillingntha shiplfidtreftendinfperphetaydram tosibottorsudcand thalFdnidyd 62 plukality of
ears extend radi Il¥n01ﬂ%v¥ [ fror@w tﬁe rﬁll- 8.4l i ef‘ﬁ)ﬁ%%ﬁ"@f &%Qg)gg' L the battom 44 of the
round trgﬁgf)gbﬁ%gsbage Zga ﬁs soa'c}z}l)larr%eteeruo%1 1fli%ﬁi'n}éges a?ld the waﬁ 46 has g%eggﬁt}io%%&klcﬁ%s. These
dimensicnstareetit) preteived didrmesvsothisntheflrader diameter dinchaaged drheighe wlay ergdjusted.

e Ve aaRsst e AL SRR RIdNe dsReRIRcANANGLRE: 20 AP HIh e iaRsponer

base 22 includes at least one palir esses 50 that ex wardly from the bottom 44 of the
transportee babe 22 dodinethé iinds thastarieplsringidevictcanigickuy andimf_éfmftraimportable
containel g0 AONSHRAAP o NS AN P HETDISRL BN AR NG 2 AR Y I Wil

extending notches so t lk’'goods will not conform directly to the inner‘surface of the transporter
base 22 mvehithimthy enppobigrisationiairemdlify tivedbuilkegodiscirods tdhiraprsporishbdiseozed

[00321The sublegt ventionincddss aslRlamedomwian 4 shans apdiiegning dreRsnpable
containeE%rggT%we slI!iEpéf?rame %Ermer 24 rlnayébg rounc}f,{ square or any other shape kn(;;)vgﬂlz in the art. The
shape ofthasiigdframe former 24 is chosen based on the desired shape of the transportable container

20. The of the tangpatiehle G @i ER s alevinediiing shapeaf he sl iamelormer

24. For example, a round slip frame former 24 will produce a round transportable container 20 while a

square slisfeaedeliformier2g Wilidrobiei sesichguene 4fainshereablesponthl nep 20BN thppexemplary
embodir‘c}%n&nwg SipRmedamer24 H}Féult%ﬁ'?ﬁéll 1eapkens pnigryval 6 RavIBo ANQUISE swface that

defines a frame opening /8. The fon er walls 56 are from about 6 to 15 inches in height and may be
made frdrmehe, tiaspiertdrarmpottieemiierfsdditions inanmagtof e torinaramiid searpiEarfigured

such thaihe IamEQPeniBgidR bt e depitedsPapainsyhich tha:ianspotahie.containgr; 20;will be

formed into. For example, when a square shaped transportable base is desired, the slip frame former
24 includbg formpeiakiis 56 thasard Serursgionsnbudnedrsdstesdpfinectdysaisarssshapeiraphe

opening 48 Wi & GGk A SRR BNSRATIABE AR, lesidoffsip frame former 24 includes

continuous former wall 56that is shaped to define a circular shaped frame opening 78. In the

exemplatyi8fibodimerte, siecisimplaivaiisBediavata Berfinubase enstrfatéstizg @k esascHldbm the
bottom of 1he,Hip frameewige %%{Bﬁ%tg&%h&§£85r9?%fPJéB&'is%“toV&{%eﬂlm‘év‘%ﬁ%ﬁ%@“%@W'er 24

is used in"addition to the transporter base 22, the slip frame former 24 will typically be the same shape
as the tranbparedbasehodrsasastatiolepiaisrsied SapérofrtecttanssoidrbasaiPRinFHds|h frame

former 28 0a%,P& 33005 NARS NG éarm%xwauﬁ(%%&dsqmﬂéh%epmﬁa RaseRRhANiRgormer
aims 60 extending downwardly from the former base 58.
slip frame former 24 is secured to the upper support 28. With the slip frame former 24 in a

lowered position, the stretch wrap 40 from the stretch wrapping device 38 is wrapped around
the bottom support 72 and the slip frame former 24 to initially form the transportable
container 20. The slip frame former 24 moves upwardly with upper support 28 as a fill level
62 of bulk goods moves upwardly during filling of the transportable container 20. The slip
frame former 24 moves relative to the bottom support 72 to disengage the previously

disposed portions of the stretch wrap 40



[0034]The method of producing a transportable container 20 for fiowable bulk goods begins by
vertically spacing a slip frame former 24 from a bottom support 72. A first portion of outer wrap is
disposed around the bottom support 72 and a portion of the at least one former wall 56 to initially form
the transport3iet8fE4#3&r 20. The 8 transportable container 20 is initiall F$6H S BIEE the addition
of the plurality of bulk goods into the transportablge container 20. The plurality of bulk goods are then

fed into the tianspodable canains20 siraudhe i ecpanng J& delnad hthasiiaiame former 24
1'62.

to establish a'filf'1evé f1east one of the slip frame former'24 and the bottom support 72 moves
vertically relativeatocottier Fhtheysiopramberefineicd Acapia YHE ISGRRRELD pOE? 2 PHEpBHYE to the fil

level 62 of the bulk 4oods; as determined tythe-fl-sqason (GaPuunadillingstaesligfiame.dormer 24 is
maintained ata position to surround the fill level 62 of the bulk goods m the tr.ans%%ta le container 20.

As the fill leveheintaidasestmne h angmtabestbitam OBt iy dRyBEEY PEriSRS of outer
wrap are disgrgaged,frmdhe-slie famenformenaddasaueezathe filadpartioiisrof¢herransportable

container 20 and lock together the bulk goods disposed.in the transportgble contaiper. 20, Additional
portions of oGtERFhE: %i%’&?é‘&f‘ﬁ?’o%@%%%ﬂ%%oé? fe'at'1ehs %%e?év)gﬁﬁ%é% the(ép Qame former

24 to maintaigtheitranspasaiacentainer 20doccetevilipbsilogbedsms e freviaukslydisposed

portions of stretch wrap 40 are disengaged from the at least one wall 56 of the: slip frappe former 24.
[0035]In the E%H&Hﬁ%rﬁﬁ%i%@ﬁtﬂ ?es%ﬁ & Vv??p%gs st‘?rﬁee“[c ﬁEvrap 40'that is disposed from a wrap

head. The stretpbrnss ap: 46/t di$pdsgebdpirally about the bottom support 72 and a portion of the at
least one formgiyall 56 of i Sl AME AMAEAA D Bl dola e ransasable cautainer 20
c

Additional portions of stretch wrap 40 are spirally disposed about a portion of the at least gone wall 56
of the slip frame/ﬁwm&ufzda‘@vmmﬁ@iﬁ%ﬁ@ﬂ%ﬂﬁb@@%@%ﬁé%@@smﬁéﬁmﬁé%ﬁ&ﬁkeé 6ds as

previously digpaged partionsofipuer iR siesnosaadhe:atieastianeiyaltbecofdhgeslipifiame former
24. [0036]In an exemplary embodiment, the slip frame_ former. 24 is magve v&rticall SulpWﬁu;sdIy relative

to the stationajmtieinein i8uBpBrEToln e SEBRSEG IRl HEVE! €2 otiHE% TKG 0B Sh The transportable
container 20..The, slipfiamsignaeri4 ismelntainetibia positiortmsusionnd thefideiels2 of the

bulk goods in the transportable container 20. The slip frame former 24 is secured 1 upper support
28. With the 8KV ifne tofiniB SUPI ARG ARG g&ﬂigrlﬁvf/ﬁéegﬂ;’gt%%o\%irghg Z{i%e?r%lrﬁv {ﬁ% !isr%‘rag'é: wrapping

device 38 is wappedatadpsiibaibatossssppopéd anditialslipdtametppmer724arslidigialip form the

transportable_container 2Q. The. slip.frame foymer 24 S raly yvit ; as a fill
o e o AR L g

Ing of the transportable container 20. The slip frame
former 24 mavesistaedothedotidhs Suppobeyd diddindades thantdusudfl Qigkysddipbrtions of

the stretch W@o’?ﬁﬁ\gm\é’ 8%8}0(}{9@ggc%%ﬁé‘té%gg%%%gﬁggmds in the transportable container

20. Movement of the lower turniable 36 can be accomplished by any of a variety of
mechanisms including scissors platform legs, hydraulic pistons, pneumatic pistons, or 2
geared mechanism. The slip frame former 24 moves relative to the boltom support 72 to
disengage the previously disposed portions of the stretch wrap 40 from the slip frame
former 24 as the level of bulk goods rises in the transportable container 20. Again, the
slip frame former 24 may include a Teflon coating to allow the streich wrap 40 to be
easily pulled away from the slip frame former 24 as the frame base 30 and stretch
wrapping device 38 move downwardly from the slip frame former 24.

06038} The method forms a transportable container 20 for flowable bulk goods
having a bottom support 72 and stretch wrap 40 spirally wrapped around the bottom
support 72 The stretch wrap 40 extends vertically from the bottom support 72 to form the
transportable container 20. The transportable contamer 20 includes a plurality of
flowable bulk goods that are disposed within the stretch wrap 40. The stretch wrap 40

contacts at least a portion of the plurality of bulk goods to squeeze and lock together the



9 from the slip frame former 24 as the level of bulk goods rises in the transportable container 20. The
system can be adjusted to provide overlapping layers of outer wrap spaced apart from 0.5 to 15
inches. The stretch wrap 40 that is used to secure the transportable container 20 overlaps the slip
frame formeM¥ 480428 Maintain the shape of the slip frame former 24. THEBRFMHEMEBrmer 24 may
include a Teflon coating or dimpled surface, partié&larly on the corners of the former walls 56 or the

downwardly %&?Bﬂt&”gff QﬁﬁﬂeJo%HE‘3i§%sl@%¥ﬁé'%%§8ﬁ£\ﬁeay&¥¥zﬁrf8’{ 3pe RlIPdIanpe opmar 24 to be

easily pulled away from the stretch wrap 40 as the slip frame former 24 moves in response the level of
bulk goods. 1b60%7LhabulendavadHisSHHiARNL, the bottom support 72 is moved vertically

downwardly rgjgdive to thegtaHonanshe BaneaiRuies 24:I0 teBRenss, ihihe iildeval 82 ot ihe bulk
goods in the transportable container 20. The slip frame former 24 is maintained in a paosition to

surround the Hif iR faHBhak BooBeTH TRl iapsarhee esrraifes St shRddRef i ftable 36
and frame base3ovaaywericatymeyblepiviteine shipianedonmen2dinailaweredpeasition, the

stretch wrap 40 from. the stretch wrapping device 38 is wrapped around the bottom suppart 72 and the
slip frame for%aéi gg] oal?fffi%ﬁécf?)ﬁﬁgéot?%ﬁ@gb?%b%aé’&ﬂgﬁgfr%?p&g%% fepsHabie ¢Bftainer 20
disposed on théifiamedaase 30s filkedtivel ik Hih efhaseliPthisam dventind sawbwarahdiredtion to

accommodat itional. bulk ds.in the transportable container 20. vement of the lower turntable
e o b e B O O il
pistons, pneuhsatié. pistehs cuerandasredhvdiisahishn Thas|iprinanmi forregnedtedoves rétatiVe to the

bottom suppaft 216 disenpage e prewiauslsiisnassd arions 8 e ltelchuuian 4Aiom the sip

frame former 24 as the level of bulk goods rises in the transportable container 20. Again, the slip frame

foliner 24 ma§PiRElERL & TPERYRCBatiny adhaIRdl franstleraenddpatinty Pevessity pulkserdvizs from the

slip frame forgpgnadsasiiie firme ReeRRanmsieiahing aRpingAavice38 mMeve dowmwargly from the
slip frame former 24. 100381 The method forms a transportable container 20 for flowable bulk goods

having a bottBHEL pRASH 728 RPERR g apraiarbhesabny Wrapich BrotineetAesBetofhSapbt 72 The
stretch vvrapréy extends ueritpllyafrenthedpitenuBuppait tdigionmithattansponabiegontainer 20.

The transportable container 20.includes urality of flowable bulk goods that are disposed within the
stretch wrap 48P THE %Yraéjt%r\?}vrlg%&ﬁ ggfﬁ%t%%f’élg BB A ST the BRaFAl oﬁ%ﬁﬁﬂgg’f%s to
squeeze andtiecktpgethehtheadApOr@Dit0/028 1R PG T2 66 A 6H5 8B:3s 1hgludalityshbbulkrgoods

dpose o ORI LA, D ol RENARD D o g e
other desired shape known in the art. In addition, the radial movement of the slip frame
former 24, as the fill level 62 of bulk goods rises, provides the benefit of increasing the
effective hoop force on the bulk goods that are more difficult to lock up, resulting in a
transportable container 20 having a corrugated shape in vertical relationship to the
bottom support 72.

[0040] In an alternative embodiment as shown in Figure 9, the outer wrap is a
stretch tube or stretch bag 68. The stretch bag 68 may be used in place of the stretch
wrapping device 38 to form the transportable container 20. A predetermined length of
the stretch bag 68 is released with respect to the transportable container 20. During the
filling process, the predetermined length of the stretch bag 68 can be selected based on
the filling rate. For example, a greater length of the stretch bag 68 can be released in
response to a high fill rate. Alternatively, the length can be selected based on the density
of the material. For example, a greater length of the siretch bag 68 can be released in
response to a higher density fill matersal. The siretch bag 68 can be incrementally

released from the bunched onentation or continuously released.



the slip frame limner 24 may move radially inward and outward as the slip frame former 24 moves
upwardly with upper support 28. The radial position of the at least one former wall 56 is adjusted
radially to modify the shape of the transportable container 20. The radial movement of the former walls
56 of the slipfAMEFH-Er 24 may be controlled by hydraulic pistons, pnetfmati245iteiie3a geared
mechanism or any other method known in the art. In the exemplary embodiment, slip frame former 24

Is segmented; g yade of fipgers o (ofls: FAGYIEIMANIS 5&%%\6@9&%215‘&%9%@%?@61%%8%?%#”kage such

that when a command is received to move the slip frameformer 24 radially inward or outward, the
segments motfe ift tivist dipeietid s tisuadsnbibilaribestiviel bemidvie disissedogetidribe hatler apart. This
motion Is congy B@H basgd Qrbg?ﬁd%%?'%ﬂaéijﬁhﬁﬁﬁéj%ﬂﬁ%g 24hg {ﬁﬁlﬁlﬁ]@%ﬁm&ﬁﬁﬂﬁ@ﬂé frame
former 24 results in the transportable container 20 having a shape that varies radially in vertical
relationship t5AHE BBt support 72. For example, the shape of the transportable container 20 could
be hour glasgmisaped as shigraiidfoigaiR Gotapeierhas SRaWNdR Figueit-pumpkinighaped as shown
in Figure 8 or any other desired shape known in. the art. In addition, the radial movement of the slip
frame formert%),X  the' RiEGNS eosllrﬁfﬂrk%a@o S r%&??ﬁ%%ﬂ%é%ﬁéag&ﬁéﬁ%?{%%Fé‘%ﬁﬁé the effective

hoop force oséliebdtkgioodssthaliardl hdone akfficidsttotatl apheediptingnin fartrandpartabdeitontainer 20
having a corruygated shape in vetical relationship tq bottom suppoit 72. [0040]In an alternative
embodiment ELA o Ranefe e S hE R PRI R e by e et pag
68 may be uséd freplatemetild stegtoismdapdinlcdevise 38tdifopindher fran spotiaibie contaner 20. A
predetermineg, Iengtlyof e SHeLER 1R E8 154 %@9&%&@%{?&@%@ iofhe ﬁ‘ﬁ‘é‘%@%ﬁ‘%tﬁﬁ%‘tw”er 20.

During the filling process, the predeteimined length of thé stretch bag 68 can be selected based on the

filling rate. F@eXarfpl&easyrebasrqdhaasrotdtie birstehyoayg o8 aus Heore [dasor i reapdRse to a high
fill rate. Alterpativglysihe 'epei sanlesslssipaiPased pndbadensity ofihe.material Hor.example, a

greater length_of the stretch bag 68 can be released in re%%onse to a higher density fill material. The

stretch bag 68 ¥AHBESHEASRTERAIF LR SEEIHERS the BFchR S I8 MEIbA N LBs o Wi released.
WO 2010/028129RGTAISRI0UORREEB 1b4[0R4 HEhe slin firmadompriadbsiniialiydispased adjacent

the bottom support 72, A first portion of the radially flexible stretch bag 68 is disposed arqund the
bottom supp(ggt&iaéngﬁ(} Q Eﬁﬁﬁtgﬁt]@ﬁ%éi@ﬁﬁaﬁlaﬂig %%@??th CTIERIR forif tRE fralfSpSttabfe container
20. f0042] Thetnemspbita btenzdmtaitie 020 be thgrardiled twite fnpltralipaaidaukigends thgobigh an opening

in the stretch 68 The gpening of the,radially flexible stretch bag 68 js reduced to a smaller fill
diameter subb ool A el e 8 2 5 S R
transportablesiEeaiahneriBing distlissedEbolsidthdadiframetolmercd4mmyzinclodé @aeflon coating

or dimpled syfage. paiticuleriy: i ROl Jorfugr WAl BB s duneaiely xending

arms. The Teflon coating allows for the slip frame former 24 to be easily pulled away from the stretch
bag 68 as thé*ShETrasRe eP2MRBves upwardly in response the level of bulk goods. The large

diameter is reghaged by radigllysiretehingdhe.statehobag K&ipriordoitlingrand safissfilling substantially
to the fill leve].62, releasing a stretched portion of the transportable container 20 substantially adjacent

the slip fram& ' F5REREE 8¢ RGN SHEROIFE RUHEPO AL SHRtNMS 0B S Eh 6o define the
opening for reeeistireg balkhe tods of belpackagingsistemn2a:pandbiel vderdsirehingdievier to radially

stretch the suctcl bag 08 prigria ling, The sl bag 68 may be farmed from 2y food grade
material, such &5 for example, I%w %ensﬁ‘fy poﬁ/eﬁwy?ene, | ens?ty polsyé%hyfilene, afood grade
polymer, or riylonaif0@i4 3] drshigpfrashé: fomem2d lovies relativestdtlie pottbmsuppoithizRto
disposed portions of the stretch bag 68 disengage the slip frame former 24.
[0044] The reduction of the stretch bag 68 at the slip frame former 24 by
releasing a stretched portion of the stretch bag 68 at the fill level 62 generates hoop
forces which apply a gentle squeeze to the bulk goods, helping to support and firm it.
The hoop forces stabilize the bulk goods by promoting controllable contact between the
elements of the bulk goods being loaded into the stretch bag 68, thereby promoting
bridging between the components of the bulk goods. For example, when the bulk goods

being leaded are a bulk cereal in puff or flake form, hoop forces promote bridging



disengage the previously disposed portions of the stretch bag 68 from the slip frame former 24 as the
level of bulk goods rises in the transportable container 20. Additional portions of the stretch bag 68 are
disposed around a portion of the slip frame former 24 to maintain the transportable container 20 for
receiving bulR §3BHWLEE Breviously disposed portions of the stretch bag 68 diSed4YEIHE slip frame
Milner 24. [0044]The reduction of the stretch baglé8 at the slip frame former 24 by releasing a

stretched porfign, ofihe.sife ‘Qc@_é}%@éc%t‘}QdﬁUil%v%@%eﬂﬁﬂ%r%‘éﬁdﬁoﬂg&%@?%‘é@%e%pm}! a gentle

squeeze to the bulk goods, helping to support and fimi it. The hoop forces stabilize the bulk goods by

promoting coHtFBRABIEIbY Haceehwalr e shesttlritasdin Bk gosastserly b i el ipkedhe stretch
bag 68, therehy,premelinshhyidgingeveenihegampronratsyeithebilcaards Fafsxample, when

the bulk goods being loaded are a bulk cereal in puff or flake form, hoop forces promote bridging WO
2010/028129BBFIE 3804102 8551 St {ich Ear At ee Rt By RRIGENG BRatEISKiYE motion

between the pircasdapd idtnanbilizing thtk ceredl witklifithe gtetelshay GBhiByadjustiperthgextent of

shrinkage, hoori) force§ can be tailored to the type of bulk goods being inserted in the transportable
. jtainer 20, 2 . .
container 20. Hoop forces allow for a very compact and rigid transportable container 20, which does

not allow the &Y oods tdishiftabtegeticeushiecwithinathehtransp ditabie dhnteinerc20viER045)In an
alternative embadiment as shown-in Figure 10, the outer wrap,is 4 heat shrink film,70. The heat shrink
film 70 may be ?Jse% place of the stretch ?/vrappﬁg _c!evit%éa%% %r streté’h %aa 68 to fni%%%‘y form the
transportablevesnpaigctreThe oliptfeithddprifeiooniisatis jose diedjaeepriabl b saoimnsugdort 72. A

frst portion ofhe ieatlirdinadddsdismascd;acoundd Beihatam,supnert Aaandaaron of the

slip frame former 24 to initially form a transportable container 20. [0046]The transportable container 20
is filled with ahdbeatisiorhigibiditneisdriesnspbabritrmsemest Snikamaitio aféco@ning of the
radially flexiblg:hrab sheifttn{Gais, ReHCe e s sosabad e it idiameter substantially at the slip frame

former 24 as the fill level 62 rises during filling of the_flexible heat shrink film 70. As discussed above,

the slip framé $8#fHer 24 mEFifAIRO L e e of ditlested S Adla ity ieliar &9 comers of
the fonner watkdhtosihs eomgninand|yiaxidndinglarms. The Jeildn:edatiagadllowstonthelslip frame

former 24 to be easi led away from the heat shrink film 70 as the slip frame former 24 moves
upwardly in r(sesp%%sgle he Iles\;gf\fyé?%juﬁ eglgcs)%'1 gﬂ;ﬁég ?iaarré}gte iﬁlr%gf%i}tfglrﬁgb%hé?% gﬁ?‘?ﬁ@?‘\%ﬂﬁ%e heat
shrink film 7@Rpnstie filliteyd¥d, rafte diitimyElibg ihalictobihd il Evek6ApsAtinkingiscportion of the
heat shrink film { s&{gsg t'@, éa%jgﬁpt Qen:ﬂ' ame fgrl:p 4.n I}geg Wcﬁﬁg §1§ i%51sportable
container 20 caon %e expgﬁde to de m% tﬁe opgn%\g foer rece%?%g Cbultlg oo%ls. Tﬁg palé agﬁi’ng system

26 provided pytiraigie aichdarrslomes of shrifkimgr desiiseS o ehtiskdgranrsd diarsateng ™ shrinking
device can inglude. ahelarde Aike! Realal iharsRorable-cantinas.c adincentherslin frame former

24 to shrink the large diameter to the fill diameter. Preferably, the shrinking device is kept within plus
or minus tweRrdtisiRes Brnl ms (bgasligrame former 24 moves upwardly in response the ievel of

bulk goods. The large diameter is reduced by shrinking the heat shrink film 70 prior to
filling and, after filling substantially to the fill level 62, shrinking a portion of the heat
shrink film 70 substantially adjacent the slip frame former 24. In other words, the
transportable container 20 can be expanded to define the opening for receiving buik
goods. The packaging system 26 provided by the invention includes a shrinking device
to shrink the large diameter. The shrinking device can inciude a heater to direct heat at
transportable container 20 adjacent the slip frame former 24 to shrink the large diameter
to the fill diameter. Preferably, the shrinking device is kept within plus or minus twelve
inches of the fiil level 62.

[0047] The slip frame former 24 moves relative to the bottom éuppoﬂ 72 to
disengage the previously disposed portions of the heat shrink film 70 from the slip frame
former 24 as the level of bulk goods rises in the transportable container 20. Additional

portions of the heat shrink film 70 are disposed around a portion of the ship frame former



[0047]The slip frame former 24 moves relative to the bottom support 72 to disengage the previously
disposed portions of the heat shrink film 70 from the slip frame former 24 as the level of bulk goods
rises in the transportable container 20. Additional portions of the heat shrink film 70 are disposed
around a porfiGFHPELp frame former WO 2019/028129PCT/USZOO9R)%§§§§"T’§"'2W% maintain the
transportable container 20 for receiving bulk goo 42 as previously disposed portions of the heat shrink

film 70 disengagg theslinframe-founstat: JA48LThR reduclion abthik %@rﬁtkp@mcm t the slip

frame former 24 by shrinking the heat shrink film 70 to form the transportable container 20 at the fill

level 62 genef&is

HoRsyiereed hnlrrappnkdideniclissnasdhs e Bynedosae Helping to support and

firm it. The hqomarces stahtkzledh@tlbﬂleg@t@dﬁst&ﬁ%mttﬂmoatttﬁquﬁ gontaghhemeepthe
elements of the glk goods bejng loaded into transportable container 20, thereby promoting bridging

between the &

PSRRI R0 604 FEPeRa FHIEPTREIS 1088l GBS BENGeFhaRd are a

bulk cereal ingauémésﬂak@ffmm,shﬁﬁphf@p@ejsaogeﬁﬂetﬁﬁmdem}&%m&%@cﬁwe@l@@&ssdﬁ%ﬁby -

reducing the rel thve mo etW (ernet e sﬁlanPl nmo |I| égrtheotcerec%l ithin the transportable
container 20. algly agnustlng ﬁ‘l ten age orce nb lpﬁlor&fctoatlﬁe %ype of bulk

goods being i ”tmefﬁedthvthbmmsmdrthblmﬁorgtwdmbﬂﬁgHhmtadomes:aﬂmrﬂmb]a venyagampéct and rigid
container, whehaass Rl alowhe fulacadsig shiborast srsbetiiinine ansaatable

container 20. [0049]The

tran contalner ec ose pen depen

when the bulk goods being loaded are a buik cereal in puff Or flake form, hoop forces
promote bridging between cereal pieces, thereby reducing the relative motion between
the pieces and immobilizing the cereal within the transportable container 26. By
adjusting the extent of shrinkage, hoop forces can be tailored to the type of bulk goods
being inserted in the transportable container 20. Hoop forces allow for a very compact
and rigrd container, which does not allow the bulk goods to shift or get crushed within
the transportable container 20.

[0049] The transportable container 2@ can be closed or left open depending on
bulk goods. For example, certain bulk goods such as wood chips, sand, gravel, and other
bulk goods, may not require that transportable container 20 be closed. In such instances,
the stretch wrap 40 stretch bag 68 or heat shrink film 70 would be applied around the
bulk goods in an upward direction to secure bulk goods and create the transportable
container 20. Alternatively, the transportable container 20 may be closed in any of a
variety of manners known in the art including, but not limited to: sonic or heat welding
of the top of the transportable container 20, closure of the top of the transportable
container 20 with a plastic pull tie, closure of the top of the transportable container 20
with wire or rope, closure of the top of the transportable container 20 with a clamp, and
other closure means known in the art,

[0056] The subject invention may further include a second stretch wrapping
device 64 for closing the transportable container 20. The second stretch wrapping device
64 includes a wrap head having a roll of secondary wrap 66 secured on a wrap head base.
The secondary wrap 66 1s preferably a heat sealable polyethylene or other flexible poly
or plastic film, but the secondary wrap 66 may be any of a variety of secondary wrap 66
films known in the art. When the fill level 62 has reached it desired level, the slip frame

former 24 is pulled away from the transportable container 20 and the secondary wrap 66



bulk goods. For example, certain bulk goods such as wood chips, sand, gravel, and other bulk goods,
may not require that transportable container 20 be closed. In such instances, the stretch wrap 40
stretch bag 68 or heat shrink film 70 would be applied around the bulk goods in an upward direction to
secure bulk §H3de 4REBeate the transportable container 20. Alternatively SH&FAR&HSFAble container
20 may be closed in any of a variety of manners Kiown in the art including, but not limited to: sonic or

heat welding qf 40P ot IR AiRRBRCUARIE CoOMAMEL 20.ia3YG:8h b IR ALING HpAshpIiRDle

container 20 with a plastic pull tie, closure of the top of the transportable container 20 with wire or

rope, closure GftHenEsprbinsapiaporthd eshbsineadZo smgicadrinppparidothelesuiddsteans

known in the gk {@RSQIdA swbis cidnvepiigrMAx-futheningluds Aserrad siERIGh.\RAPRING device 64
for closing the transportable container 20. The second stretch wrapping device 64 includes a wrap

head having &¥8i5Fsatofuai it ssseeandasy wrra Srankay Bded orhersisadiddnsiep 66 is

preferably a haat sealablempelyeibyienaresothenflexibie ety plastiedilmy huithe seepndary wrap 66
may be any of a variety of secondary wrap 66 films known in the art. When the fill level 62 has reached
it desired Ieveclfaﬁeé%|r[§é?°ﬁa%f?ocr?ﬁg¥%ﬁ ?585%|F§81§%\?a§}aﬂ%% ?%%B?f%ée ‘Jrﬂ’é‘i?fégf] 0%nd the

ram
secondary wramie6 i Oc20:t0/62 8 29PEat /i) SROBY/M5EEEE dfdisrbplieg Wiiranspdstablespontainer

20. The secondary wrapn 66 extends upwardly fram the transpoktable container 20 and be used to
create a top f%gf). %ﬁeeciﬁ(%gﬁaig(igr%%éa‘? %\%rtzr%ggrété evt?)r%f)%?f elsrg?as ?é% a%?SecrO{ﬁg?gi ef)‘(;? (fop flap to
seal the transisetthbleaseparide canismatidition, the secondary wrap 66 may be welded or heat sealed.

A heater (notgghgyyn) can heised ip diisghealietaiaeas mpteral of seeoRdaIAD 644 the (op of

the transportable container 20 to seal the transportable container 20. Additionally, a heater can be

used to direct¥usradexeesdhndtErdtorsputehliarapaincrsibortdarionapest Sftdicteniglss or heat

shrink film 704 dhe fRmahthsokanshgiiRRle £aRtRinRLRY o SeRl the dhansperabla container 20.
100511Further, the transportable container 20 may be closed by placina%ra top support 80 upon the

filled transpoRAHIE EIARANEIS GrrrROTEY 1€ FOREPB0AY vERGLaRy et 8 BRY R 5WeRs &tipport 72

and wrappedbaithirethe sieateh Wiape49,ta fonmsaeower & teghfor thgdranspertalie:conrtainer 20. The
top support 80 be a transporter hase 22 as seen in Figure 4, a slip sheet 52 as seen. in Figure 5,
or a flat sheef%%@%?ﬁg%ra?%%‘r pcfgs%g &R ﬁéﬁ%w H?g%ggﬁ%%ﬁ%oﬁggﬂé?lﬁnﬁﬁéf’ Atement of
the transportérbaset@2 sikp23hekn SReor fhbsHeetsbertha thp ofpthé thanspoepaidieantainer 20, the
transportabIezgomglﬁg&ss?q?ﬁb\%r%%&%@rn%a}qul,yé)ﬁré%hs‘%rl tcgdgﬁla?% 49 t’[r%@gcure th fransporter base

22, slip sheet 52 or flat sheet on't e top of the tranSportable container 20. [&6%%] e sys em preferably
includes a cofdlapsnreiaiobpes ARt i sherbidronlled stest vafousturclionssponizidestopagtent, rotation
speed and whgp head movement speed. Such controls are known in the art. The system further

includes controls to maintain proper fill level 62, outer wrap force and sequencing. The relationship of

these paramét8rels constahByYHsHitBre ahy auabiritic SMptedljpans ByRHERhakABWHIR the art,

control various fumctions such as stop, start, rotation speed and wrap head movement
speed. Such controls are known in the art. The system further includes controis to
maintain proper fill level 62, outer wrap force and sequencing. The relationship of these
parameters is constantly monitored and automatically adjusted by means known in the
art.

[0053] The foregoing imvention has been described in accordance with the
relevant legal standards, thus the description is exemplary rather than limiting in nature.
Variations and modifications to the disclosed embodiment may become apparent to those
skilled in the art and do come within the scope of the invention. Accordingly, the scope
of legal protection afforded this invention can only be determined by studying the

following claims.



[0053]The foregoing invention has been described in accordance with the relevant legal standards,
thus the description is exemplary rather than limiting in nature. Variations and modifications to the
disclosed embodiment may become apparent to those skilled in the art and do come within the scope
of the invention. Accordingly, the scope of legal protection afforded this invention can only be
determined by studying the following claims. CLLAIM&WNhat is claimed is: 1. A method of
producir\g]ﬁa%rlasn{ig%{t%blle container for containing flowable bulk goods comprising the steps of:
vertically spacing a sﬁp frame foinier having at least one foinier wall defining a frame opening from a
bottom supporti. Aispthsith g Epfivd i pogiotrafspoterivr apnarogn dotheobaitong Sippartedndka portion
of the at Ieagt one fognﬂer Waslé tosin%tially form a portion of a transportable container prior to the addition
of a pIurgﬂ?y %F%anﬁﬁfg?o e ?rénsportable container; disposing the plurality of bulk goods .
into the transportable cemizitgrstaciugh the frame fopeningtmgstalsishoadiidavet; wall defirangcally
moving %téreainast one of t?{eéliggg%r&g foimer, and the bottom support relative to the other of the slip

%, . . . . .
frame fofmer and the Bottom supportst%pﬁ?alhtam the position of the slip frame former relative to the fill

level of bulk goods in theptrsingpoitabletontainerer wrap alisend)tgibgttreviopshytdispeserttportions of
outer wrap fiom the.slipframe fonler, (o saugeas e, iad porions ol e raosporable sepiginer and
D A T DS AR oS Aot i The A AT BoPea T e

lock togeot erthe goods disposed in ransportable container ds the at least oné of the slip
frame fotheexdditibthef battarslisyippbrilnmeds tekhtiveatoihgableeofainerslip frame former and the

bottom support; and disposing the plurality of bulk goods into the transportable container through
the frame opening to establish a fill level;

vertically moving at least one of the slip frame former and the bottom support
relative 1o the other of the slip frame former and the bottom support to maintain the position
of the slip frame former relative to the fill level of bulk goods in the transportable container;

disengaging previously disposed portions of outer wrap from the slip frame
former to squeeze the filled portions of the transportable container and lock together the bulk
goods disposed in the transportable container as the at least one of the slip frame former and
the bottom support moves relative to the other of the slip frame former and the bottom
support; and

disposing additional portions of outer wrap around a portion of the at least one
wall of the slip frame former to maintain the transportabie container and continue to form the
transportable container for receiving bulk goods as previously disposed portions of outer
wrap disengage the at least one wall of the slip frame former;

wherein the transportable container is initially formed by disposing a first
portion of outer wrap around the bottom support and a portion of the at least one former wall
prior to the addition of the plurality of bulk goods to the transportable container, and the
transportable container continues to be formed as additional portions of outer wrap are added
to the at least one wall of the slip frame former as additional bulk goods are added to the

transportable containet.

2. The method as set forth in claim 1 wherein the disposing the outer wrap step is
further defined as applying a stretch wrap from a wrap head spirally about the bottom support
and a portion of the at least one former wall of the slip frame former to imtially form the
transportable container.

15



disposing additional portions of outer wrap around a portion of the at least one wall of the slip frame
former to maintain the transportable container and continue to form the transportable container for
receiving bulk goods as previously disposed portions of outer wrap disengage the at least one wall of
the slip frame former; wherein the transportable container is initially formed by disposing a first

portion of outer 3vrap argumskthedhatieorpposianthaneitan et Hgatigasiansdarpsryalbprior to
the addition of the plurality, of bul S%OOdS to the trans ﬁjci?fgrtable contalner and the transportable

containePRShIMEBS EEPDS TortEc SRSt AtiGRRIPBAAMEITEERITARD Urd e dtieiiorie &1kt one wall
of the slipdsameptatmeoasheddiianankulleyegds-ale eslad to-ihe transportable container. 2. The
method as set forth in claim 1 wherein the disposing the outer wrap step is further defined as applying
a stretch wrap from a wrap head spirally about the bottom support and a portion of the at least one
former wall of the slip frame former to initially form the transportable container. 3.The method as set
forth in claim 2 wherein the disposing additional portions of outer wrap step is further defined as
applying additional portions of the stretch wrap spirally about a portion of the at least one wall of the
slip frame former to WO 2010/028129PCT/US2009/055863 16 maintain the transportable container
for receiving bulk goods as previously disposed portions of outer wrap disengage the at least one wall
of the slip frame former. 4. The method as set forth in claim 1 further comprising the step of radially
adjusting the position of the at least one former wall as the at least one of the slip frame former and the
bottom support moves relative to the other of the slip frame former and the bottom support to modify
the shape of the transportable container.

15a



5. The method as set forth in claim 4 wherein the adjusting step is further defined as radially adjusting
the position of the at least one former wall as the at least one of the slip frame former and the bottom
support moves relative to the other of the slip frame former and the bottom support to create a
transportable@ataiEFRéving a tapered shaped. 6. The method as EFEFRMIPEMANHF 4 wherein
the adjusting step is further defined as radially adj'l.?sting the position of the at least one former wall as
the at least o e sli er and the bottom support moves relative to the other of the slip
frame formerqéﬁﬁg{% ri}-:?l:fi?tl)étpt)(t}r%1% @fﬁtgg%t?&‘%&% go{rarﬁgeéxélﬁgﬁgﬂéﬁ%g%earsh%r\?mlgouaSIK(%?pgqsa”gs shape.
7. The metho#tassstobetianvaiairi nghesdhs thécadjostinglstdphis stpthemddfined as radially adjusting
the position of the at least one foliner wall as the at least one of the slip frame former and the bottom
support moves relative to the other of the slip frame former and the bottom support to create a
transportable contaifter havitfyasHinshgrisrskapein clag THerhetroRimisioe hartian eiandiallwherein the
disposing the Quiesyurap sirpis: furinendelised.asapRbing asSiretehbag drermrarmisyradially about

the bottom Sl;PpOI‘t and a portion of the at least one former wall of the slip frame former to initially form

the transportaBI&"EbAMiME IFPTY SERRGTHRCSIF frhg Rl athsrgf darridrdranciieasarier o a

smaller fill diagnetetsithepaitarmsdipant anshslid mefponssie Wilainer.
2010/028129PCT/US2009/055863 17 9. The method as set forth in claim 8 wherein the disposing
additional portions of outer wrap step is further defined as applying additional portions of the stretch
bag radially about ajportioflef thettatdeasteofierfioimelainall of ibeisupdrainatfosmenhy reduging the

stretch bag fr . dj . e carrier to the smaller fill diameter at the slip frame former to
maintain the ggﬁé%%%?a%%%@r%ﬁ#%ﬁ %tr rl"%epcoesllvll?1%1 %%}L% ga glc?é%l é’gﬁpyroer\r}]l Sﬁ‘ééfgﬁé éf(‘)%aé% %8{3 ons of the
stretch bag dieegatie s femserons! fherhatiamllsophe stipviametivertethe otheOoT e mhigthod as set

forth In claim feeindhadieRasiponaMiets AR st ladimeldcliosteaanving,a fpal shrink

film from a carrier radially about the bottom support and a portion of the at least o er wall of the
slip frame forﬁli’éP?é'initially form the transportable container by heating the heat shrink film to reduce
the heat shrink film from a large diameter on the carrier to a smaller fill diameter at the bottom support
and slip frame former. 11. The method as set forth in claim 10 wherein the disposing additional

portions of outer wrdp stept € RO dsrife Jut dp iy Adaietialisordors®s fiePHadbahfnk film

radially aboutdafpedisn-afitile aijledstenessyimear vyallof thessliprameformes By:heating.the heat
shrink film to (r)?%?cellh(?{heat shrink filén};l:r m a large diameter on the carrier to a smaller fill diameter

at the slip frate 15 TRRr T RATTEAR ¢ 1 §ns°&§m1§'é’%%ﬁfgﬁ§?? ISIFEEI0INY R0 ES Apreviously
disposed portions: dbtherhest glarinktfilm sligengagertae at teaspendfoomnaenwalalibe shpdframe

former. glass shape.

7. The method as set forth in claim 4 wherein the adjusting step is further
defined as radially adjusting the position of the at least one former wall as the at jeast one
of the slip frame former and the bottom support moves relative to the other of the slip
frame former and the bottom support to create a transportable container having a

pumpkin shape.

g. The method as set forth in claim 1 wherein the disposing the outer wrap
step is further defined as applying a stretch bag from a carrier radially about the bottom
support and a portion of the at least one former wall of the slip frame former to initially
form the transportable container by reducing the stretch bag from a large diameter on the

carrier to a smaller fill diameter at the bottom support and slip frame former.



12. The method as set forth in claim 1 wherein the vertically moving step is further defined as vertically
moving the slip frame former upwardly relative to the stationary bottom support in response to the fill
level of the bulk goods in the transportable container, the slip frame former being maintained in a
position to suf¥euAMBIH level of the bulk goods in the transportable cort&ifier200%/0%863The method
as set forth in claim 1 wherein the vertically movirlg step is further defined as vertically moving the

bottom support dowgwardly.relative to the stationary slip frame, former in response tq the fill level of
the bulk goods in theB : trans%grta e]“goé%ﬁ%alsﬁte% he IS‘{[Z()J !fdreg}n FEHFEP bR R RInA  H S % osition to
surround the filhtews! of thedoutkgoots iis thetheanbportdble cpritdinendlididing method as get forth in

claim 1 furthet dagh o, 5. HeR:Rl eV RRAGI" HL'eysLeh byt agads In.fhe FanSagaRie container
former by reducing the stretch bag from the large diameter on the carrier to the smaller
fill diameter at the ship frame former to maintain the transportable container for receiving
bulk goods as previously disposed portions of the stretch bag disengage the at least one

former wall of the slip frame former.

10.  The method as set forth in claim 1 wherein the disposing the outer wrap
step is further defined as applying a heat shrink film from a carrier radiaily about the
bottom support and a portion of the at least one former wall of the slip frame former to
initially form the transportable container by heating the heat shrink film to reduce the
heat shrink film from a large diameter on the carrier to a smaller fill diameter at the

bottom support and slip frame former.

il. The method as set forth in claim 10 wherein the disposing additional
portions of outer wrap step is further defined as applying additional portions of the heat
shrink film radially about a portion of the at least one former wall of the slip frame
former by heating the heat shrink film to reduce the heat shrink film from a large
diameter on the carrier to a smaller fill diameter at the slip frame former to maintain the
transportable container for receiving bulk goods as previously disposed portions of the

heat shrink film disengage the at least one former wall of the slip frame former.

12. The method as set forth in claim 1 wherein the vertically moving step is
further defined as vertically moving the slip frame former upwardly relative to the
stationary bottom support in response to the fill level of the bulk goods in the
transportable container, the slip frame former being maintained in a position to surround

the fill level of the bulk goods in the transportable container.

13, The method as set forth in claim 1 wherein the vertically moving step is
further defined as vertically moving the bottom support downwardly relative to the

stationary slip frame former in response to the fill level of the bulk goods in the



transportable container, the slip frame former being maintained in a position to surround the

fill level of the bulk goods in the transportable container.

14.  The method as set forth in claim 1 further including the step of monitoring the

fill level of bulk goods in the transportable container with a fill sensor.
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