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CONTAI NER FOR BULK MATERI ALS-. : TECHNI CAL FI ELD
This invention generally relates to a contai ner of 5 the type which is
particularly suited to carry bulk |iquid or solid materials. Mire
particularly, this invention rel ates to such a container wherein a

ri gi d-pl ast i wOSNE1280 may safely hold a plastic bottle, PEAGSHHISNN | ar
cont ai ner therein which, in turn, holds the bulk material. 10
BACKGROUND ART Traditionally, the transportation of extrenely
| arge quantities of bulk liquids or solids has been acconpl i shed by
tanker trucks or the like V\hereMMr’% B ¥ MATERIALBher ecof have been
shi pped or transported in the conventional 55-gallon drum Wile such
drunms have for years been the be o |l quantity bul k

mat eri al cont ai ners hfuch are nof W ‘Problen1 Such is
. This invention generally. relat 8 to a container of

5 the type which is particularly suited to carry bulk liquid
or gsolid materials. More particularly, this invention
relates to such a container wherein a rigid plasgtic shell
may safely hold a plastic bottle, bag or similar container
therein which, in turn, holds the bulk material.

10

BACKGROUND ART
Traditionally, the transportation of extremely

large quantities of bulk liquids or sclids has been
accomplished by tanker trucks or the like whereas smaller

15 cquantities therecf have been shipped or transported in the
conventional 55-gallon drum. While such drums have for
years been the benchmark for small quantity bulk material
containers, such are not without their problems. Such i=s
particularly the case where intermediate guantities of

20 material, that is, more than 55 gallons and less than a
tanker truck quantity, are desired to be stored and/or
shipped.

In addition to their weight and the tendency to

leak, dent, and corrode, one of the primary concerns

25 regarding the 55-gallon drum relates to the costs of
handling, using, and disposing of the game. For example,
if in excess of 300 gallons of bulk material is desired,
s8ix 55-gallon drums must be separately filled, shipped,
and then handled by the user. Dispensing of the material

30 1is not easy in that the container must be tipped and/or
inverted to do soc or a suitable pumping apparatus must be
employed. Upon emptying, such drums must then be cleaned
for re-use and often, upon opening a drum believed to be
enpty, the user finds a small quantity of remaining

35 material therein which not only becomes wasted but which
also compounds the cleaning problem and increases the
attendant costs. Then the drums must usually be shipped
for refilling, and since they take up as much space empty
as £illed, and since their cylindrical configuration



particularly the case where internedi ate quantities of 20 material, that

I's, nmore than 55 gallons and | ess than a tanker truck quantity, are
desired to be stored and/or - shi pped. In addition to their
wei ght and the tendency to =  leak, dent, and corrode, one of the primry
concerns 25wo@ffdsdi Nng the 55-gallon drumrel ates . to the eerhsegiss
handl i ng, usihg, and disposing of the sane. For exanpl e, If Iin excess
of 300 gallons of bulk material is desired, 2 si x 55-gall on druns mnust
be separately filled, shipped, and then handl ed by the user.

Di spensi ng of theastesrspicevhensprelticued isidendy slidecorstireshippiinge
ti pped and/ or aly aso ‘i t | Qﬁéﬂﬂu nmust
be enpl oyed‘.m.tg#&iefnp;‘;ﬁl%? Qs'ai gc h?%?ﬁl{r@l '?tu '?' %gﬁnﬁfen?f%gne is for
re-use and of t enSUEBoTRRY, SHSRPSAL, I8, FOTE eri Phtgafimes after, cpe pse o
finds a small quendi¢ertiinlymawttergndSmoret tham fourcnees. Wi wunlt, only
becomes wast gd buhleks the drund aPeCeyPRAEES lada 24e8B! WELDEY! KiRdedd up

for refiiling, aWiedHiL Aemapats e poskinly Fanttacts pebsrial dhorapy, "
and since their tnturcing fhe potioptiiali Hor long-term, open-ended
liability. ¥ | |
In an effort to solve ;é_ least some of these
10 problems, recently some bulk containers have been
introduced which have become known in the trade as
intermediate bulk containers because they are capable of
holding more material than a 55-gallon drum, but much less
than a tanker truck, Typical of such containers are the
15 types which include & plastic bottle-like tank which is
received within a heavy metal cage or multi-walled
co::ugqt_cd. box. for structural support, carbon or stainless
steel vessels, or containers having a high density:
polyethylene ocuter frame which Fupports a high density
20 polysthylene bottle, While being. cnp‘ible of providing
more volume than the 55-gallon drum, most of such
containers are still heavy and difficult to clean and do
not adequately protect the bottle in the event a container
. is dropped. Moreover, in most instances, there is no way
25 for the user to be certain that the contents thereof have
- been completely depleted and as in the case of the 55-
gallon drum, quite often when the container is opened,
some remaining material is found therein. In addition,
most of these containers are quite expensive and are not
30 designed for easy access, disassembly, easy cleaning, and
hence long-term reuse. o : :
_ The metallie prior art versions can easily become
corroded due to paint chips and aggressive environments,
. thereby engendering high reconditioning and/or replacement
35 costs. On the other hand, the plastic prior art versions
tend to bulge under full conditions, giving at least the
-appearance of weakness. Finally, all of such containers
are gquite heavy when in the empty condition and cannot be
readily stacked when in the full condition, thus making
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2 wast es space when positioned side by side, return shipping

costs are anplified, Finally, the |life of such drums is such t hat

di sposal is required oftentines after one use and certainly after no

nmore than f As such,- 5 unl ess t he dms are cleaned, land fills —'
@é&”ﬂ%ﬁg "Pé?’eri al ,

will be |oa Wit ™% remants of possibly haz
t her eby incurring the potential for |opg-term open-ended
liability. In an effort to sol at Ieast some of these 10

pr obl ens, recentéahﬁOmiBHLKe WitHeIC a1 1YL o Afor bBii ¢ which
have become known the tr& e as . | nt er nedi at e buI cont al ers because

they are capabl ec°d'ft Y PEOR#fY Py nore material than a 55- gal lon drum but
much | ess than a tanker--truck. Typ| cal of - such cont ainers are the 15

types which include a plastic ly3ig 4 3¢ N -received
wthin a hea%y net al ] €0 i c;'- "box for

e or
structural pport, carﬂ'or‘f'%tth??aﬂ‘ll Rlect of §P€e?"9%%%'el’§v°6ﬁ=1€6n?‘m ners
havi ng a hi gh’ dmﬂ-;la a liwwcenéouweuoimanuubw mInports a high
density 20 pol wehkiaes &0ldd qne%mbeuﬂfé\p

8o w‘ nor e
vol une t han thebm\ie_g_al lon dru ,_ SM ers are stl |1
heavy and diffi PE 2 T4 =5’ ' natez %éﬂ&?é}ys%rﬁh’éﬂn grumgot t | e
in the event a containdt is anothdrcq#ﬂaj:t kif tbe cpreseantninventibn e s,
there is nopgWay pfevieraldhiiiter, CalCabébd Aith WhIkh! 8 AL hele" €Of
have can hold a pla.ltic bottle, bng or tho li.ko which holds the
-bulk material. - ' : oo
"It is a ‘further cbject of the pretent invention to
- provide a container, as above, in which the bottle is
15 safely held even if the container is dropii'ed.
' It is an additional object of the present
invention to- provide a container, as aboy
rib ‘structures. for str _ 2
bostle, whil® kit The same time allowing for bottle
20 expansion hetween the ribs during dropping or high
temperature conditions.

It :I.l yet another object of the present: invention
to provide a container, as above, in whi.ch the housing is
of a modular or upli.t design for .a_ae of manufacture and

25 versatility, and yet the split frames can be readily
attached together by a mechanism which also adds hoop
strength to the container. ' :

It is a still further object of ths present
invention to provide a container, as above, in which the

30 housing provides atcess to a drain valve at the bottom of
the bottle and yet the valve is protected from damage.

It is. another ocbject of the present invention to
provide a container, as above, which has dorner columns
and energy-absorbing, systematically crushahle feet to

35 absord the energy of a drop or fall.
. It is a further cobject of the present invention to
provide a container, as above, in which the housing has a
drainage passage should the bottle overflow or leak a
fluid that it n:lght: be cnrrying. I




been conpletely depleted and as in the case of the 55-  gallon drum
quite often when the contalner I S opened, some remeining material is
found therein. In addition, "  nost of these cgntdiners are quite
expensi ve and are not 30 deS|gned for easy access,. disassenbly, easy

cl eani ng, anfigernresdience |ong-termreuse. : Th $hisea PrioOr
art versions can easily becone corroded due to paint chips an
aggressi ve environnents, t hereby engendgring high reconditioning
and/ or replacenent 35 costs. On the other hand, the plastic prior art

versions . tend to bugaur&hdﬁﬂhloﬁﬂnobﬁj%ofgtuhrgrﬁ.ﬂgaast t he

t
heavy when i t“ﬁ%ﬁ?: o8, %6 povite, o coRNAIng"dh obe,, wyaBh e Phncn

in the full condi®Y dt'hHB Fr‘él&'hg‘-"’t three\ highy, mwhon filled with
PCT/ US96/ 13592 a bulk material. 3 t heir shi pnent,

either full og enpty (fofg rigf '-'t:ﬂ&glnéch- olfftit BEPERE S Sant
invention to provide a container, as above, which is easy
to clean, able to withstand high temperatures, and can
resist most aggressive chemical compositions.
These and other gb:loel_:c' of the present invention,
10 as well as the advantages thereof over existing prior art
forms, which will ‘become apparent from the description to
follow, are accomplished by the :I.np:ovments hereinafter
described and c¢laimed.
In general, a container made in accordance with
15 . the concepts of the present invention has several unique
- features. In accordance with one aspect of the present
invention, the container includes a bottom surface and
walls extending upwardly therefrom. A plurality of foot
assemblies support the bottom surface, each foot assembly
20 including a hollow foot having a plurality of breakable
tab members extending upwardly therefrom. A crushable
foam block is positioned in the ‘hollow foot and selected
- of the tab members are connected to the bottom surface so
: that when a load is applied to the container, the tadb
25 members will break and the foam will crush to absorb the
energy of the load and protect t:he ‘contents of the
container.
Those contents can include a flexible internal
bottle to hold a liquid material.  The bottle includes a
30 valve assembly, access to which is gained through an
opening in one of the walls. A door may be provided to
selectively open and close the openings, and means are
provided to hold the door in an open position.
In accordance with another aspect of the present
35 invention, a top surface connects the top of the walls and
corner columns extend from the top to the bottom of the
container between sach of the walls to provide
extraordinary structural strength to the container.



DI SCLOSURE OF THE I NVENTION 5 It is thus an object of the present
I nvention to provide a |ight-weight, |ower cost, reusable bulk

contai ner of an internedi ate size, being capable of hol ding a quantity
of material of several 55-gallon druns. I s anot her obj ect

of the presgnt ntion to 10 provide a contai ner, a;az&,ssﬁﬁ%\hl ch a
pl astic she 97}"%‘?can hold a plastic bottle, bag or the 17 hol ds
t he bul kK material . It is further object of the present
i nvention to provide a container, as above, in which the bottle is 15

safely held even if thegengiginals hﬂldrm‘&u{ to the coneailﬂor'%.}fagih

addi ti onal object, of the pr es rovide a con as
above which uti|fFactures ?Wg‘h‘h(ﬁhtf * st P@ndﬁﬂg'mﬂ" t"'d' ®onf i ne
t he bot t | e,extisride inwardly stwrem: thhvewallo\mm ondy botprevide expansion

between the ri bsyighfi, dh@RPALED %o ’i:tﬁort thd m&ﬁlﬂrﬁoéﬁ@' UinQyas-
sen

Cont 2 her. a”Sthﬁmf%W R SR ahg S hsiha, pugo Sobten S

desi gn for ease tife wdbef sbowld #mcthvevﬁibhd laxt yxpanﬂ due tdchigh |t

frames can be r qagiperaturesdds eg:mckoqgtm duataiggenani sm V\:hl ch al so adds
a _sti further

hoop strength to the
obj ect of the present "B’ %oﬂ:{’gm f'dﬁfﬁ)‘ ;ﬂ‘oﬁﬁecﬁn%ﬁﬂ‘oﬁ ey as above, in
whi ch the 30 haerovidedr withios plaraddtyoof drainageachannels Heoixed om of

the bottle god e ih8idal KSeddof ON2E! 8 KO BHARNBIS- Are slopad toward
a drain hole so that any liguid in the containsr may pass
through the drain hole, as desired. - o
The top surface of the container, while otherwise
irregularly shaped, may be pravided:with flat ledges of a
15 predetermined profile formed at the cornmers thereof. The
foot members of the container are of the ﬁtns profile so
that the conta:lner can be readily sl:ackad on a like
container. - ' S
Finally, in accordance w:lth anot:hqr important
20 aspect of the invention, the container may be made in two
parts. That is, it includes a £irst section having the
top surface, downwardly directed walls and an open bottom,
. and a section having the bottom surface, upwardly directed
walls, and an open top. - The walls of the first section
25 mate with the ullls of the second sectian'and a connection
mechanism is provided to attach the walls. ot ‘the first and
second sections. ;
A pratorrcd exemplary container for bulk materials
incorporating the concepts of the present invention is
30 shown by way of example in the accompanying drawings:
-without abtﬁmpting to show all the various forms and
modifications in which the invention'night be embodied,
the invention being measured by the appended claims and
. . mot by the details of the specification.
35 -

r:l.g. 1. :I.a ‘a perspective v:l.w of a. container for
bulk materials: ;nad_e in accordance with th¢ concepts of the
present invention.



It is another object of the present invention to provi de a cont ai ner,

as above, which has corner col umms and energy-absorbing, systematically
crushable feet to 35 absorb the energy of a drop or fall. I t
is a further object of the present i nvention to* provi de a contai ner, as
above, in wwolem11280 housi ng has a dr ai nage passage shout'rkusdthttle
overflow or leak a fluid that it m ght be carrying. WO 97/ 17280
PCT/ US/ 13592 6 4 It is an
addi ti onal object of the present i nvention to provide a container, as
above, which can be &-acﬂ«d-@ lup@ophtnlm afnrtbe hcgh;imrum
filled with 18 bul k material. It is still another object of
t he present i nvent i t OVId a ner aboye,. which in easy
to cPean able to vmthstlgl %3‘” HSE é'i ¥ he jupper st

aggr essi ve chem<!!°téonp9§|Fh!wﬁﬂﬂtliﬂnr tlkln lhk!mauﬂttl®WheioanItns i
the present igventiognpigl 2.as well as the advantages thereof over existing

prior art Fig. 4 is a rear elevational view of the upper

section of the container taken substantially along line 4-
4 of Fig. 2.

Fig. 5 is a soctional view taken substantially

10 along line 5-5 of Fig. 3,

' Fig. 6 is a sectional view taken substantially
along line 6-6 of Fig. 3 and showing the internal bottle
in place.

Fig. 7 is a fragmented sectional view of the upper

15 section of the container taken substantially along line 7-
7 of Fig. 2.

Pig. 8 is a :ragnnntod sectional view of the upper
section of the container taken substantially alang line 8-

8 of Pig. 2. -

20 - Fig. 9 i=s a bottam plln vidw of the container of
Fig. 1. S :

Fig. 10 is s side elevational view of the lower
section of the edntqinqr taken substantially along line

_ 10-10 of Fig. 9 and showing two feet of the container in

25 phantom.

Fig. 11 is a front .lovational view of the lower
section of the container taken substantially along line
11-11 of FPig. 9 and showing two feet of the container in
phantom. :

30 Fig. 12 is a sectional view of the lower section
of the container taken substantially along line 12-12 of
Pig. 9 and showing:two feet of the container in phantom.

Pig. 13 is a sectional view of the lower section
of the container taken substantially along line 13-13 of

35 PFig. 9 and showing two feet of the container in phantom.

Fig. 14 is a sectional view of the lower section
of the container taken -ubstantially along line 14-14 of
Fig. 9.



forms, which will becone apparent fromthe description to follow, are
acconpl i shed by the inprovenents hereinafter descri bed and cl ai ned.
In general, a container nade in accordance with 15 the concepts of the
present invention has several unique features. In accordance with one

aspect of tyyg opaRsEN! i nvention, the container incl Padst om
surface and wal | s ext endi ng upmardly therefrom A plurality of foot
assenbl i es support the bottom surface, each,foot assembly 20 including a
hol | ow foot having a plurality of breakable tab menmbers extending

]thpw?r dl é thFr eI rom A cp*ghqu q,b, .;%Qgiﬁ%r gg_hwl sfp%tldmﬁd ,hgg?tggmhol | ow
oot and sel ecte e
surface so din tt"‘mﬁgﬁt ??)%1 B*’f"éﬁ"f’b‘ gSﬂ?aHz’é? h:"!"t'i"l'e5 % 25

menbers will br &F-afd the foamwill crush to absorb t he energy of the
|l oad and protect the carigpntis QE ahgectionalNvieiWCtaken substantialipse

content s Cane ol ELHILE 4 vigir4e snd MshBo; BnCiasdant sl

gai ned through é&?ttle épehl#@-i n one of the walls. A door may be provided

to sel ectively operpsgyld19! g5cat fiEngiisditeadseceishd ¥ 1ow? tiken ProVi ded
I n_accordance with

to hold the door Siti
anot her aspect o#bgﬁgn5$£§¥kna ?ﬁ@gn*Y *7 %§ F&E stfface connects the top
of the walls and  cdfser 18oLanmstzagmentetl sact yiew pfcabooxmen of

the com@i neE bahmene:eardtubnt 84 V& #sot OLOLRY E6ntainddXiakehdi Nary
structural st re'l%ﬁtkﬂtﬁ'ﬁ tal niine 18-18 of Pig. 8.

Fig. 19 is a top plan view of the mechanism which
assists in fanpaning the upper section of the container to
the lower section of the container.

15 . Fig. 20 is a fragmented, partially sectional view,
showing the first step in the application of the mechanism
shown in Pig. 19 to the upper and lower sections of the
container. :. .: - Lo : w

Fig. 21 is a fragmented, partially lectional view,

20 showing the step sequentially following Fig. 20 in the
application of the mechanism shown in Fig. 19 to thﬁ upper
and lower sections of the container to lock the sections
together. :

Fig. 22 is an enlarged, fragmented, sectional view
25 taken substantially along line 22-22 of Fig. 21.
Pig. 23 is a t.op plan view of a foot for the
container. : -
Fig. 24 is a side elevational view of a foot for
the container taken substantially along line 24-24 of Fig.
30 23. : C :
‘Fig. 25 is a side elevational view of a foot for
the container taken substantially along line 25-25 of Fig.
23.

Fig. 26 is a bottom plan view of a foot for the
- 35 container. T : Lo

Fig. 27 is a somewhat schematic graph plotting
load in pounds versus time demonstrating how the feet of
the container absorb the energy in the event the container
is dropped.



WO 97/ 17280 PCT/ US96/ 13592

Strength is also provided to the container by rib structures provided
t hroughout. For exanple, spaced ribs exterd inwardly fromthe walls
not only to provide strength, but also to support the flexible bottle.
The 5 Dbotyheyise@! so thereby able to expand into spacesSp®dgiseasse2 the
ribs should it be overfilled or expand due to high - tenperatures or a
shock to the container. The botg om surface of the container may
be provi ded vvith a plurality of drainage channels forned on 10 the
inside thereof. Al of Rige 2Bahmcasfesmt Mlmvationndrdiew of &y ain hole so

that any |iqui dih%.&k%%&%ﬁ&ﬁ! #mu“pggﬁﬁ.in. rlhrough the drain hole, as

desi red. 3 ace o aaont ai ner whi | e ot herw se
irregul arly shaped, maFis 8?0 PR JCGP (a0 yiew 9f Ehe boLtXe of FdSrcr ni ned
profile formed @B.the corners thereof. The foot menbers of the

container arg of the safy Phef ikCaSide eldviRiichls m&%@%&mé@a.r eadily

stacked on a I|ke conta|ner
£ Pig. 28. .
Fig. 31 is & .1de sectional view of the container
with the bottle of Fig, 28 in place.
Fig. 32 is a fragmented perspective view of the
10 lower, central, front portion of the lower section of the
container showing a closurs mechanism for the valve of the
.bottle. - _ _ -
Fig. 33 is a perspective view of the door of the
closure mechanism shown in Pig. 32.
15 . Plg. 34 is a fragmented sectional view taken -
substantially along line 34-34 of Fig. 1. '

A contn:l.nor .".'or bulk materials is :I.nd:l.eated
20 generally by the numeral 10 in Fig. 1 and it proﬁora.bly
includes an upper shell or section generally indicated by
- the numeral 11, a lower shell or section generally
indicated by the numsral 12, an internal container bottle
carried within sections 11 and 12 and ganefally indicated
25 by the numeral 13, and foot assemblies gensrally indicated
by the numeral 14, -The two sections 11 and 12 are
preferably made of a reaction injectable plastic material.
The utilization of two loqtion: not only assists in the
manufacturing process, but also allows container 10 to be
- 30 made larger .as-by-_position;l.ng a spacer between upper
.mection 11 and lower section 12. As will hereinafter be
. described with specific reference to Figs. 19-22, sections
11l and 12 are attached to each other to form an integral
housing for bottle 13. - Bottle 13 or an equivalent bag may
35 Dbe employed when container 10 is utilized to carrxy a
1iquid material. If used to hold dry materials, bottle 13
may not be necessary and could, if desired, be replaced by
a bag or, alternatively, container 10, with some _
modifications, could directly carry the dry materials.



Finally, in accordance with another inportant 20 aspect of the invention,
the container nay be made in two parts. That is, it includes a first
section having the top surface, downwardly directed walls and an open
bott om and a section having the bottom surface, upwardly directed
wal I s, and top. The walls of the first section 25p~thtdas h the
wal | s of thgﬂggﬁgﬂ% section and a connection mechani sm1s p#%%?ded to
attach the walls of the first and secong sections.. A
preferred exenplary container. for bulk matefials i ncorporating the

concepts of the present gi,pve i@%ia%ﬁginéh%bpkhﬂm ) . Sedgd a1 n the
acconpanyi ng dra out attenpti o_show al e various forns
and modi fi ca\%‘@gs‘lﬁf"‘vﬁg‘ H‘FHE‘?‘FR/% B 41 é"r?o&&?@d‘ the ;o

i nvention bei ng' hettsen ahd includes pe i @l:apnahndlrrigumlby the details
of the specificapifiyiired surface, generally m %-9 e Buhbfal %A‘W NGS

Fig. 1 is a perspecfiVe view of a confaine k materials ein
accordance w=t h R Sensrat pircular &f“&ségtmrﬂ TFpunds and Q{ra‘

access to a twigt off cap 18 of bottle :I.?g. A ‘plurality of
structural ribs 19 (Fig. 5) radiate genezally diagemally
outwardly from hub 16 and are tied _tbg'otliur by upper
arcuate surfaces 20. Flat ledges 21 are ‘formed at the
10 ends of ribs 19 at the four corners of tdp surface 15
which, as will hereinafter be described, Ei.r-o ‘adapted to
receive the feet 14 of an appropriately cionf:l.ghx‘cd or like
container for lsﬁtacking"-.-purPOIQs. To thaé end, arcuate
lips 22 extend upwardly from top surface 15 at the lateral
15 edge of ledges 21 so as to laterally confiine and assist in
the positioning of the feet 14 of a like container when
stacked on container 10. :
_ . Top. surface 15 alsc includes structural ribs 23
(!'ig. 5) radiuting toward the rear and sides of container
20 10 which are tied together by upper arcuﬁte surfaces 24.
While similar ribs 23 radiate purtial:l.y tmrd the front
of container 10, preferably they are not ‘tied together so
ags to form a flat surface 25 at that arca’%:lo that the
containexr may receive a company logo or e@thar identifying
25 indicia or information if desired. - To priovide further
strength to container 10 and to allawnpa@ces' for expansion
of bottle 13, ribs 23 and surfaces 24 ext'ond downward from
the top 15 partially along container 'siddjnalls generally
indicated by the numeral 26 and container back wall
30 generally indicated by the numeral 28. Top surface 15 is
algo prov:l.did with eight upwardly profj ect@:l.ng- ribs 29 which
begin generally midway along arcuate . surfiaces ‘20 and
extend outwardly to sidewalls 26 and back. wall 28, as well
_ as toward container front wall g-norally Iindicated by the
35 numeral 30. Ribs 29 also continue dovmwap:dly on sidewalls
26, back wall 28 and front wall 30 and extend generally
all the way to the bottom of upper eonr.a.:l.ébc: section 11.
As will be hqr_e:!.ﬂa.-fter_ ‘described  in more idot:a:l.l, ribs 29
‘are open to the inside of top surface 15, thereby defining
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Fig. 2 is atop plan view of the container of Fig. 1. Fig.
3 is a side elevational viewof the upper sect. i on of the container
taken substantially along line 3- 5 3 of Fig. 2i Fig. 4is a
rear el evat iwoesinrsew of the - upper section of the corﬁa&m;ﬂen
substantially along |line 4- 4 of Fig. 2. - Fig. 51s a
seéctional view taken substantially 10 alonggline 5-5 of Fig. 3,

Fig. 6 is a sectional view taken substantially along line 6-6 of Fig. 3

and showi ng the ichapneds 3t (Fig. 5) whiphasssist in the drafhgge lof Saxiy
fragnmented secti q_rl%ial SHi1oh m‘ymelré 1503§§ﬁ$:9'16)f the container taken

substantial ly along I ne_7- g Fig. 8is a
fragment ed sectional vi SVt ’H#ér&ﬁﬁ%rt Figeodvi &% tnibp m &ba&r taken

substantial |y al &wmgnkti well3-30 of Jipperiegctfon2ll includes &i genéraXly bottom .
plan view of §hesagu! 208Gksdd surtathdszlbich 1w a contihflacilly d Aoy U°
el evational viewgf the ower ? ’h nt al_ner
substantially al 518" FHE ace ﬁ%'fdsvﬁﬂgg"'ﬁ%md' i flatwatnad of the
contai ner in 25 sprfaten33 positioned below surface 32. To the sides of
- surfaces 32 and 33, and separated therefrom by ribs 29,
are recessed surfaces 34 which have staggered sightholes

10 35 formed therein so that one can view the contents of
bottle 13 which is preferably made of a translucent blow
molded high donsi:.ty' polyethylene material but which, of
course, may be made by any equivalent process and of any

. equivalent material, The hottom of each recessed surface

15. 34 is provided with ‘an arcuate lip 36 which together with
the bottom of surface 33 carry a castellated surface,

- generally indicated by.the numeral 38, which forms part of
the connection mechanism -huwn in detail in PFigs. 19-22
and indicated generally by the numeral 39 to be :

20 hereinafter described in dol:a_il. On each side of recessed
surfaces 34, corner colummar legs 40 are formed extending
dowawardly from lips 22. Legs 40 terminate at their lower
end as an arcuate skirt 41 which extend outwardly and
thereby serve to protect comnection mechanism 39 from

25 damage as containers 10 may be moved about adjacent to
walls or the like,

The sidewalls 26 and blck wall 28 of upper section
11 are much the same in: configuration as front wall 30 and
thus like elements have been given the same reference

30. numerals. Thus, as best shown in Pigs. 3 and 4, sidewalls
26 and back wall 28 each have the flat recessed surface 32
-(onto which upper:arcuate surfaces 24 extend), the flat
raised surface 33, the recessed dui:facea 34 with
sightholes 35, the drainage ribs 29, the arcuate lips 36,

. 35 - the castellated surface 38, and corner columnar legs 40
with their arcuate. skirts 41.
As shown in Pig. 6, sidewalls 26, back wall 28 and
front wall 30 are all provided with vertical internal ribs
42 thereon which can be an extension of top ribs 23 or |



Fig. 11 is a front elevational view of the |ower section of the

contai ner taken substantially along |ine 11-11 of Fig. 9 and show ng
two feet of the container in phantom 30 Fig. 12 is a
sectional view of the |ower section of the container taken

subst anti al line 12-12 of Fig. 9 and show ng of the
cont ai ner ¢v 52)'&?‘8 Fig. 13 is a sectional ﬁ\#@ﬁ% ?he | ower
section of the container taken substantially along line 13-13 of 35
Fig. 9 and showi ng tvvo feet of the cont ai nért in phant om Fi g.

subst ant ?2??;"2?‘5‘ 4ol P fablpte S/ s““““‘“%“ 7 RO5E A7 i
PCT/ US96/ 13592 o provide structural su rt for wplls 26, 28 and (b 15 is
a secti o_nal vi evbwt a.'l_klp Isupporeel:hc oalls otobottﬂaa dSnwhisnelitt bk cfull of
Sect | onal i (A il aboeekf Ofe more BuliyShazeinattar dpsafiffeq 0 © ©
showi ng the Pnt S lar corner ribs 43 are also provided for the su\e
. purposes. R_:I.bs 43 are pr.torably a dovmw_a.rd extension of
ribs 18. - : RS
: - As shown in Figs. 7 and 8, top rilbs 23, near
: central hub 16, extend downwardly to hold ‘down the
10 peripheral area 44 around neck 45 of bottle 13. When
bottle 13 is in an expanded conditicn, as' shown in Fig. 8,
bottle 13 may even extend into the area d;‘ef.inia by upper
arcuate surfaces 24. As will be hereinafter described,
. with the exj:insibn space provided betweesn ribs 42 and 43,
E 15 and with the support provided by ribs 42 and 43, such

e tends to fully confine bottle 13 in its proper position.
Fow - With reference to Figs. 1 and 9-17;, lower shell or

section 12 will now be described in detail. Except that
_ it has an open top, lower section 12 is ih most respects
20 1like upper section 11. As such, it includes a front wall
' indicated generally by the numeral 46 having a flat
surface 48 complementing upper section sutface 33, and two
recessed surfaces 49 to the sides thereof which carry
staggered sightholes 50. The top of surface 48, together
25 with arcuate lips 51 positioned &mi'iurfaee- 49, carry a
castellated surface, generally :I.ndl.c_nted by the numeral
52, which mates with castellated surface 38 of upper
section 11 to form part of the connection mechanism 39.
Drainage ribs 53 are formed between surface 48 and
30 surfaces 49 to mate with similar ribs 29 6f upper section
11 and extend, with their internal drainage channel 54
(Fig. 16), to the bottom of lower gection 12. Below
surface 48 of front wall 46 is a plate 55 reinforced by
ribs 56 which defines a pocket or opening:58 (Fig. 11) in
35  front of wall 46 for a valve assembly, generally indicated
by the numeral 59, of bottle 13. - Pocket 58 may be cpened
and closed,; for access to and the-_..p__;"o_tact:i:.on of valve
assenmbly 59, by a valve -acccls_.-i-closute mndf:han:lsm,
generally indicated by the numeral 60, shéwn in a closed




bottle in place. Fig. 17 is a fragnmented sectional view taken
substantially along line 17-17 of Fig. 9. : Fig. 1is a
fragmented sectional view of a corner 10 of the |lower section and a foot
of the container taken  -substantially along 41ine 18-18 of Fig. 9.

Fig. 19 in wolewprpd an vi ew of the mechani sm which aspCrUgYenBds9k ast eni ng
t he upper section of the container to the | ower section of the

cont ai ner. 15 Fig. 20 is.a fragnmeniged, part ially sectional view,
showing the first step in the application of the nechanism shown in
Fig. 19 to the lmﬂtimd:l.hom s'.b.ctanihswimt in detaiXl din Fige.. 32-34, to
Fig. 21 is a fr ,E.f.glonal view, 20 showi ng the step
sequential ly follow ng Flg 0 & ' lication of the mechani sm
shown in Fig. 19 to the®% side 9 d’"?%m RuGLaces 49, \@OLWMARE ner to
| ook the secti ormorner leggcélhoure formed to mategwitR Iqaauoeblfaagpdr

fragmented, gectjguidlon’hgW Zﬁhﬂ;m %ﬁﬂ#auﬁoot 3 t e‘gz-.gg Fig.

contal ner.

21. 3 0
Fig. 24 is a si (Rf%’l"ééaf?‘ﬁﬁa? 01""&"99 F%r°°nt‘i‘ﬁ¥e1<90nt APner taken
substanti al | y alempatienek2zt 262 ofs F!og:moﬂOutZGhe top of legs 610toZhaté 2

side el evati Onalwi‘ﬁTJ:eWﬂfrtad fﬂm the B%GEEERSE'E'émq%“[S #Qﬁ-t antially

25-25 om pl an vi ew
g:c Oggf lolo? ef or tIfPRD ctg.on me an:lln 39 as proviously described. P
10 The sidewalls 63 of lower section 12 are much the

same in configuration as front wall 46 and thus like
- elements have bsen given the same reference numerals. The
rear wall 64 (Fig. 16) of lower section 12 is essentially
identical to the sidewalls 63 and is therefore not shown
15 in detail. Sidewalls 63 therefore include the flat
- surface 48, the reaessed surfaces 49, the sightholes 50,
- the upper arcuate lips 51, the castellated surface 52, the
drainage ribs 53; -and . the columnar legs 61 having upper
skirts 62. Instead of the valve pocket 58, however,
20 sidewalls 63 have a recessed flat wall 65 positioned below
wall 48 with a downwardly directed raised arcuate surface
66 positioned therson which ties together a plurality of
support ribs 68 that also extend into the bottom of lower
section generally indicated by the numeral 69 (Figs. 9 and
25 17). = _ o
Also like upper section 11, as shown in Fig. 6,
front wall 46, sidewalls 63 and rear wall 64 of lower
section 12 are all provided with vertical internal ribs 70
‘thereon which not only' provide st_:uctixral support for
30 walls 46, 63 and 64, but also support the walls of bottle
13 when filled. Similar internal corner ribs 71 can also
be provided for the same purpose. This support is '
enhanced by the: fact that bottle 13 may expand, as
necessary, into the  spaces between ribs 70 and ribs 71
35 just as previocusly described with respect to ribs 42 and
. 43 of upper section 11'. - Such prevents rupture of bottle
13 under expansion conditions. '
The bottom 69 of lower section 12 is best shown in
Fig. 9. As shown, a plurality of ‘external. support ribs 72



35 contai ner. Fig. 27 is a somewhat schematic graph plotting
| oad i n pounds versus tine denonstrating how the feet of t he contai ner

absorb the energy in the event the container i s dropped. WO
97/ 17280 ' PCT/ US96/ 13592

Fig. 28 is @09‘1}?‘3&0 el evational view of the I nt er nal ﬁ#& I:t he
0 0 I g.

cont ai ner. Fig. 29 is a top plan view of the
28. 5 Fig. 30 is a side elevati o[ﬁ view of the bottle of
Fig. 28. Fig. 31 is a side sectional view of the container

with the bottle Alafite clfwafdly ¥iom a aentral 73 gideblfy ! M agment ed

Bect on of the Afesdngiay) ﬁngﬁofm‘ie%%%swiﬁhﬁ%iﬂrﬁw?ﬁe' val ve of
t he bot t | e.downwardly from the bottom surface 74 of lower shell 12.
Additional ribs 75 are located at various locations on the
5  underside of bottom surface to assist in supporting, alcng
with ribs 73, a drainage system, generally indicated by
the numeral 76 and now to be described. : _
As best shown in Figs. 9 and 12-15, for containers
designed to carry liquids, drainage systei 76 may be
10 provided and includes a network of channels or troughs
formed in the bottom 69 of lower section 12. Aas such,
drainage system 76 includes four primary channels 78, two
extending from side to side and two a_xt:oniling from front
. to back. System 76 also includes a central front-to-back
15 channel 79 and a central side-to-side channel 80 which
i, intersect generally at the area of rib hub 73. Another
i feeder chanrel 81 extends between side-to-side primary
. channels .78 and intersects with one end of channel 79. A
- drain hole 82 through bottom surface 76 is’ provided at
- 20 that intersection, and all of the network of channels: are
sloped downwardly toward drain hole 82 so that any liquid
which reaches any of the channels and below bottle 13 may
pass through drain hole 82 if desired. If such is not
desired, a plug may be positioned in drain hole 82. Even
25 1liquid which may accumulate at the top or sides of bottle
13 is conveyed to drain hole 82 because the eight ends of
primary channels. 78 communicate with the bottom of
drainage channels 54 in lower section 12 which, in turn,
.. communicate with drainage channels 31 in upper section 11.
G 30 The manner .in which upper section 11 is attached
to lower section 12 by means of connection mechanism 39 is
shown in detail in Figs. 19-22. Each castellated surface
38 of upper section 11 includes a series of lugs 83
© separated by spaces 84. A notch 85 is formed at the top
35 of and behind. _tho ocuter surface of each lug 83, and a
groove -86 is £omed__undcrneath each lug 83; that isg,
opposed to motch 85. . Similarly, -each. castellated surface
52 of lower section 12 is provided with a series of lugs
88 separated by spaces 89. A notch 90 is formed at the




Fig. 33 is a perspective view of the door of the cl osure nechani sm

showmn in Fig. 32. 15 Fig. 34 is a fragnented sectional view taken
substantially along |line 34-34 of Fig. 1. +# 7 PREFERRED ENMBCDI MENT
FOR CARRYI NG QUT THE | NVENTI'ON A container for bulk materials

i s indicatesygsynrgeneral |y by the numeral 10 in Fig. 1 anchgriyseé ke ably

I ncl udes an upper shell or section generally indicated by t he nuneral
11, a lower shell or section generally jgndi cated by the nurmeral 12, an
i nternal container bottle carried within sections 11 and 12 and -

general Iy indi cabottes of band ltmbixxdeths dGtermiiifntie a¥seabthi Pog BB Qnd | ¥
reforably mde N ohgub P da pheibieabdOaf oold Wip bk Btn'tud'fe,
utilization of tmpggﬁgi Bﬂs”‘rflﬁﬁh (?(rah"y assists in the " manuf act uri ng
process, but also allowh owhapedrelip tis Ishoif ineRigl AYamndisdy
BTT herel nary of Seaerafiyalatdutay by, ehd lbetar o2 0s 18 SE, O %)%
sections 11PEAYided for auch - wadl: 9t gentainns 10, mpdnsash gkisyS2
\fll\gusi ngnI gir nlé?t tls:agamﬂ‘ | ke Ly :u elongate ahenliexh dyviny ?ﬁpom% Qi@:(?yteg
hoﬁg g(r)y mat er i ags ]Bga?l eej_%.t bR i%%)irﬁ?)?a%% *iéégiejlg‘siggeagédﬂzbu'}h& LL|°P_"
desired, be repl Bﬁﬁgbg"m at the BP,X'a?fe%t‘?m,"cBﬁt'éhhéF stpe,i t h
sone midl f | Thei back b tils ¢-shapby clip 92 in Provided witis .a
Plurality of darts 95 to stiffen the same as would be
evident to one skilled in the art. To comnect upper
section 11 to lower section 12, first lugs 83 are aligned
with lugs 88 as the lower open end of upper section 11 is
15 ©placed on the upper-open end of lower section 12. The
.. alignment is simplified and .the .connection is assured
- ‘because  tongue 91 is received in groove 86. In fact, it
is preferable that tongue 91 and groove 86, in addition to
. - being formed :Ln.lugs.-_&p.an_&-- 83, respectively, are also
20 provided along the entire p'uriph’ori_.is of upper ssction 11
- and lower section 12. Then, as shown in Fig. 20, clip 92
can be positioned on castellated surfaces 38 and 52 by
pushing tongs 93 into aligned spaces 84 and 89. Of
- course, at the same time, lugs 83 and 88 are receaived
25 within recesses 94 of clip 92. Clip 92 may then be slid
to the left, as viewad in Fig. 20, to the Fig. 21
position. As such, tongs 93 slide in notches 85 and 90
and behind lugs 83 and 88 such that recesses 94 are then
aligned with spaces 84 and 89. The movement from the Fig.
30 20 to the Fig. 21 position also aligns complementary
-apertures 96, formed -:-hear- each end of castellated surfaces
38 and 52, with apotbtijro- 97 formed near each end of clips
92.  Bolts 98 may then be inserted through alighed
- apsrtures 96 and 97, and when nut 99 is tightened, the
35 connection is complete. In addition to making the
connection of upper section 11 to lower section 12, it
should also be appzfeeia_tec_l- that the connection mechanism
39 adds hoop strength to -container 10 to prevent any
tendency of the container to bulge at the middle.
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But first describing upper shell or section 11 with specific reference
to Figs. 1-8, it is open at the bottom and i ncludes a top, external,
irregularly conf.igured surface, generally indicated by the nunmeral 15,
5 having a ~circular hub 16 which surrounds and ghMEs access

to a tw st gﬁﬁgh%%L18 of bottle 13. A plurality of stru%?ﬂ?% ribs 19
(Fig. 5) radiate generally diagonally twardly fromhub 16 and are :
tied together by upper arcuate surfaces 20. Flat |edges 21 are forned

at t'hﬁ 1g e_ndsfof ribbs (}3‘9“5%“5"- é&w.a%oa?QEi%ﬂ:tmﬁu-eaaee?%ﬁ 1f1qx11\dzi40h%
as Wi er ei naf ter esCr,| re, ada " receive the fee 0

an appropri at el y%&ﬁ?i@uﬂ%’d-iﬂr gf”r'ﬁg"lf 'ﬁ‘g?#élnﬁgr SPE Uhec® ng pur poses. -
To that end, arceenventionalpo-zingxsesll (Antasboyn)reonld besmtiddsedsatit t he

lateral 15 edgeegh: ﬁ&i&@ﬁé&saﬁa&:tﬁém ah! ¥n@OTdwéie satidnsSigtasn
the posi tioning gf 105 [ egl qhkeOlo%ohh Il 1ICtnd St .  such! 20Ked ON
secondary containment of any such liquid would also of
course require that drain hole 82 be plugged and sealed
- and that all t_ither'ar.as of possible leakage, for example,
. at the area of valve assembly 59, al_lb be sealed, as would
10 also be 'cv:l;d.n.t to one skilled in the _nrt?:.- :

It sbould alsc be appreciated that the height and
therefore the size of container 10 could be rendered
adjustable by providing a spacer, not shown in the
drawings, between upper section 11 and lower section 12.

15 Such a spacer would be open at the bottom and top and
would have side walls with a castellated surface at the
top and bottom thereof to mate with the castellated
surfaces 38 and 52. Additional elipa 92 would ‘attach the
spacer to the upper and lower sections thereby providing
20 even tdditioaai'hoqp--t:ength. As such, the height of
container 10 could be adjusted to essentially any size
dependent on the hesight of the spacer selected..

Container 10 is supported by unique feet 14 now to

be described with particular reference to Figs. 23-26. As
25 shown in Fig. 23, each foot 14, in plan view, takes on the
profile of a pie-shaped gquarter of a circle having an
. arcuate ledge 100 and radial or linear ledges 101 and 102,
with ledge 102 extending inwardly further than ledge 101.
A plurality of arcuate, spaced, long tabs 104, 105, 106,
30 107 and 108 extend upwardly from and are spaced slightly
inwardly from the edge of ledge 100, the tabs alsc
extending upwardly above an upper arcuate bevelled lip
109. Three spaced short tabs 110, 111 and 112 extend
upwardly from and are spaced slightly inwardly from the
35 edge of ledge 101, the space forming a lower linear lip
113. Two spaced shorter tabs 114 and 115 extend upwardly
from and are spaced slightly inwardly from the edge of
ledge 102, the space forming a lower linear lip 116.
Transition surfaces 117 extend downwardly from the ends of




Top surface 15 al so includes struitural ribs 23 (Fig. 5) radiating
toward the rear and sides of container. 20 10 which are tied together by
upper arcuate surfaces 24...- Wiile simlar ribs 23 radiate partially
toward the front of container 10, preferably they are not tied together
SO as twofopnmse flat surface 25 at that area so that pagusesnzg@nt ai ner
may receive a conpany |logo or other identifying 25 indicia or information
i f desired. To provide further strengthggo container 10 and to all ow
spaces for expansion of bottle 13, ribs 23 and surfaces 24 extend
downward from uppée axguate Jdpt 1B yo atlvegercian i howes i Ditweald amnemal Iy

I ndi cated by the | sHoUmC PR r Ghd'aks! n at ed
by the nuneral Z?SHHV?H?E .3‘r6f ace ﬁ ! ﬂfiso prgwﬁgﬁhgf#ﬁaeillg]h up%/grdly

projecting ribs %84 t‘"ﬁé’é’riﬂ'g@ﬁe“%ﬂ’r’g/ theFaPrdPsng arcuate surfaces
20 and extend out wakdbsybstantixily hollowafdobandmbey 11189, openVit |

30.
R bs 20 al o contry W”“%h‘rgaﬁﬁ%ﬁ‘%wmsé“ 106, Fo WL,
front wall 30 arfy @‘f ng&‘r sorbipg fomm 'tB’?W%YEMprer
cont ai ner secti gpolyurethanes matiekial,: h:h.etm datoi &bk | fod® membekai | |
ribs 29 are PPEed Wubdtantial Sy R i PR 'dadieCadd, 4G BY 'tHe"Y
.dotted lines in Pigs. 34 and 25, extends upwardly to
10 approximately the height of upper lip 109 and between all
of the tabs. As shown in Fig. 26, the bottom 119 of each
foot member 118 is preferably pie-shaped in profile and is
provided with a dowpwardly depending, irregularly-shaped
tread pattern 120 having recessed areas 121 thersbetween.
15 A plurality -of-i::!.c!:ioinpadu' 122, extending to the same
.level as tread pattern 120, may be provided in recessed
. areas 121. Beuaulo~thn=10dgcl-30-éf-tqp surface 15 of
upper section 1l take on:substantially the same pié shape
. profile as does the bottom 119 of each foot member, the
20 manner in which feet 14 may securely stack on ledges 21,
being located and confined by surfaces 22 of a similar or
likxe container, as p:ov:l.oully described, can readily be
seen.

The manner in which each foot 14 may be attached
25 to and interrelate to lower section 12 is best shown with
specific reference to Fig. 18 and to Fig. 9. Fig. 18
shows the side of a foot 14 as viewed in Pig. 25 which

would be received on the bottom of lower section 12, at
the lower right-hand corner as viewed in Fig. 9. As shown

30 4in rig. 9, a rib pattern of a pie-shaped quarter of a
circle is formed at each corner of the bottom of lower
section 12 at the ends of ribs 72 and includes radial ribs
123 and 124 connected to each other at their inner end and

- connected at their outer end to an arcuate rib 125.

35 Additiocnal ribbing 126 is provided and effectively forms
ten spaces 127 along and between ribs 123, 124 and 125 to
receive the ten tabs '65-56@@ 14 adjacent thereto. Thus,
each tab is positioned just inside of ribs 123, 124 and
125, with each of the ten tabs of foot 14 being received
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10 channel's 31 (Fig. 5) whi ch assi st in the drai nage of any

| i quid which mght be in container 10. Wth reference to Fig.
1, it can be seem t hat front wall 30 of upper section 11 includes a
general ly recessed surface 32 which is a conti n%,‘%gﬁ,ﬁ o9l OP
flat surface 2“?‘%%% which nerges with a flat raised sur ace§33
posi ti oned bel ow surface 32. To the sides 93 surfaces 32 and 33, and
separated therefromby ribs 29, are recessed surfaces 34 which have

st aggered si ght Maﬁéogd Rob¥ rm:ﬁhgr eR6. St hﬂhs@nQ.QG&Ude! bR

contents of ttle 13 Wm ‘ch rab ansl uce t bl ow
nol ded hi gh dens'f'%f 35 8?%?%?1&;}1505%‘; %{‘ E%S i * orese ‘may be
made by any equiasmishewnpdocBig. f) Sabadgs is W&Pénbymmimlﬂhe
bottom of each raGRsnee 3128166 arild 1234 s aw\hdmm%thzﬂsl B Yalsts bR 36

whi ch togethgr wth P u I castel | at ed
surface, 5 gé‘ﬁ’a’gl N"Pﬂgfcﬁﬁ’eé%?y é E ﬁ@r '3§°n'éf|$]3 3?’ S0 part of
t he connection rmditablenfastenex 129ctei Fibnlzilgsli thesbottom ofhaibnaréat ed
general ly by thedititoal 19e A ieaz01ipeis Nafhiith desctededsd N detail. On

extending | qEmREEany pREHS A wsne it T80 Ly Sibacked Frofe,
end as an ar cuatrwpiret in1the|evensx thadcontakneati }Ba#mppﬂd ithax glapnewrve to
protect configct s FRCBanasderibda.om 25 damage .as containers 10 may be
moved about adj acent t% snalysis of the approximate loading at the araa
of feet 14 that occurs when a contalner 10 is dropped is
shown in Fig. 27 which is a plot of load measured in
. pounds, over time, measured in seconds, when a container
15 10 would be dropped from a height of four: feet onto a
level surface. -After initial impact, stresses would build
up until point A is reached at a load of about 18800
pounds after. app_réx:l.mate]_.y. 0.00125 seconds. Were it not
for the crushable feet 14, such stresses would go:much
20 higher and eventually drop and generally level out at.
about 16000 pounds for a period of time, all of which
would damage bottle 13. However, feet 14 are designed to
fail and to absordb much of the energy. As such, upon
. impact, container 10 will tend to want to'go to the left
25 (as viewed in Fig. 18) on bevelled lip 109 and foot 14
will tend tc want to move to the right causing the rupture
of arcuate tabs +104, 105, 106, 107 and 108 at the
predetermined thralhold failure level, point A. Then,
because of voids in the foot 14, the stresses drop to
30 about 1000 paund- after about 0.0033 seconds, point B, at
which time the compression of foam 119 begins to take
placa. :

_ At this time, point B, impact energy begins to
rise again but at a much gentler slope than as seen

'35 Dbetween time zero and point A as the foam E_ro-iat- _
compression. Such slope is indicative of the resistance
of the foamito compression, that is, the steeper the
slope, the more. the foam is resistant to comproslion. One
skilled in the art could readily select the desired




wal I's or the |ike. The sidewalls 26 and back wall 28 of upper
section 11 are much the sane in configuration as front wall 30 and

thus |ike el ements have been given the sanme reference 30 nunerals. Thus,
as best shown in Figs. 3 and 4, sidewalls 26 ahd back wall 28 each have

the flat regpy9gafseurface 32 (ont o whi ch upper  ar cuat ecpaikésase 24
extend), the flat rai sed surface 33, the recessed surfaces 34 with

si ght hol es 35, the drainage ribs 29, the arqguate lips 36, 35 the
castellated surface 38, and corner columar |egs 40 with their arcuate
skirts 41. . resistante shavscterfitlicstofstHeban 65 crsute tdlel 28 and

uhich can be an RSN S SPER A HatE Sl ol Shiiin, 4ol epp, ranbtil "

PCT/ US96/ 13592 ©f energy to the cantainor to meet the particulsrcdesignpe
separate and/ or etkbinstadcesi.bs. Ribs 42 not only provide structural

support for gal I's 26, Zghﬁnfloﬁp’cm only compress and absorb so much
' energy before it hegins to bottom out at point C,
approximately 11900 pounds and 0.0153 seconds of elapsed
time. At point C, foam 119 is thus compressed to its
maximum and at point D (12200 pounds load at 0.01775
10 seconds) the center of the bottom of container 10, the
point of its most ¢oncentrated and maximum deflection, has
contacted the impact surface. Because the initial impact
of the bottom of the container is at the center, and
because the loading for this analysis was measured at the
-15 . area of feet 14, there is little difference in the load at
- the foot area between points C and D. . However, as the
remaindexr of the bottom surface contacts the impact
surface, the load again peaks one last time at point E,
approximately 16200 pounds after 0.0189 seconds of ‘elapsed
20 . time. Thereafter, the load slowly dissipates over time
but bottle 13 is not damaged as would ‘have been the case
in the abssnce of fest 14 where a significantly greater
initial load would have been experienced and a
significantly greater overall load experienced over a
25 longer period of time. :
The small peaks and valleys shown between points
A-E in Fig. 27 represent miscellaneocus load "noise" caused
by a variety of interaction that is taking place between
the broken pieces of the feet 14 and foam 119 as they are
30  being crushed under' the weight of the container. For
example, when a pa‘rt:lclci--bt,'.-sthi ‘fest breaks, it releases
energy and is no longer supporting a load. Thus, there
would be a slight downturn or "noise® in the load curve.
However, then another paiticle' of the foot or container
35 will start absorbing more energy and a corrcsponding
upturn in the load is observed.
- Nevertheless, feet 14 protect bottle 13 from
rupture, with the details of bottle 13 now to be described
with particular reference to Pigs. 28-31. As previously



but al so support the walls of bottle 13 when it is full of material as
wll be nore fully hereinafter described. 5 Simlar corner ribs 43 are

al so provided for the sane pur poses. Ribs 43 are preferably a downward
extension of ribs 19. As shown in Figs. 7 and 8, top ribs

near . hub 16, extend downwardly to hold q,@gﬂ{ 1,0
per| pher al ‘XP@Q& around neck 45 of bottle 13. Wen OSH)QB”}?: Is in

an expanded condition, as shown in Fig. 8, N bottle 13 may even extend
into the area defined by upper arcuat 8%surfaces 24. As will be

herei nafter desciddiGfhted, bowci&r ti“%s%%@&ﬂ&hﬁ&ﬁ% Ro2Yed o Pt ribs
42 and 43, 15 a d h t su s 42 .and 43, sucC

tends to fully ul Ehﬁ #ﬁﬁe&/ b‘PF&nd to take the y |
reference to:Fi gﬂugih ahdwﬂ in thn\dzmdhgbl. o pravimwyr desd®ibed,l itow be
described in detgj 'soggﬁiﬁﬁphﬁtﬁho m@g@gﬁggﬁ \LIEMF a_q.ghr on 12

is in nost respects per sectl.o
front wal l 9%, Y, A8y eﬂ"l pxpsad h%“‘%ﬂﬁrﬁ‘ﬂh EG‘H&WT’H’% ﬂ"d’f’r
surface 48 corrplmgcmquaumwousuoﬁwm%,mau dmcd. Sechssed

surfaces 49 to tfigadl e‘g{u?ibch ni By outmra&gg &85 1 4Hd RYefS 50.
The top of surface 48 t % a,bguat ﬂ‘??'g ? S|t|oned above
surfaces 49, ca&’r‘&” “lj’: Faly BBt FBy 1 he
nuner al 52, betitdle halésdm h.’ibusﬁal-l ahm oy, f adé Bﬁrﬁccq)rnt bottle

section 11 §§ f AyaR4l Euliy L rRAREEC Lh Bl EEIAE 90 3

Drai nage ribs 53 are forrred b f ur f %% 48 nd 30 facis 49 to mate
with simlar ribs 29 ofA% a1y fpscribsq. e&?%rﬂi’ fep

i nternal drai na@vt@ﬂ.&nﬁalh& a t:hreadcd neck 45 defining the bottle

opening 131 and adapted to receive cap 18. The front wall
. 132 is formed with a recess 133 within which valve
15 = assembly 59 is carried. Side bottle surfaces 134 and rear
bottle surface 135 are rather uniform and‘é'uninte:‘rupted,
with upper shoulders 136 being formed between side
surfaces 134 ‘and -top surface 130. PR
_ " When bottle 13 is positioned in cdntai.ncr 10, its
20 valve assembly 59 is exposed as it extends into pocket 58
of front wall 46 of lower section 12. Valve assembly 59
is rather conventional and includes a valve body 138,
operating handle 139, and a cap 140 which can be threaded
onto and which thereby closes the discharge spout 141
25 which communicates with the material in bottle 13. Cap
140 may be provided with tabs 142 to assist in its
twisting manipulation. Alternatively, instead of
threading cap 140 onto. spout 141, tabs 142 can be formed
as moveable levers and be rotatable in a forward
30 direction, in a cam lock fashion, to lock cap 140 on spout
141 as would be readily apparent to one skilled in the
art. . '
-Valve access closure mechanism 60 is provided to
protect valve assembly 59 when not in use and is shown in
35 detail in Figs. 32-34. Mechanism 60 includes a door
generally indicated by the numeral 143 having a front face
144 with lower g'rip slots 145 and an upper grip slot 146
formed the_:q_!:hrough. Side flanges 148 extend laterally
outward at the rear of door 143 and each flange 148 has a



(Fig. 16), to the bottom of |ower section 12. Bel ow surface 48 of front

wall 46 is a plate 55 reinforced by ri bs 56 which defines a pocket or
opening 58 (Fig. 11) in 35 .front of wall 46 for, a_valve assenbly,
general ly indicated by the nuneral 59, of bottle-13. Pocket 58 may be
opened wodrehssed, for access to and the protection oPCHE$9623S92
assenbly 59, by a val ve access cl osure ‘nechanism *  generally indicated
by the nuneral 60, shown in a cl osed 20 WO 97/ 17280

PCT/ US96/ 13592 12 _position in Fig.

1, and shown in gidide rail Ft§sexSidihg tforwardlycamt marsardlydescri bed.
On each side of dieh¥esil. SUAT $688 dikclf AS4TIR! formed GRS cHe U8 Ode ke

col umar 1 ogs. 40SKRFed: edge b ehdh E1spam, S48 A iqtRar dpek,nebRR ol T
\}mot hAgki " 4ar ;ua oxinedt gﬁﬂri thé choﬂtmb:t kbet hr:afal mﬁbﬁt otapht e
ethant o 968 RS PEOLOC bt BUAAEALEY sotion ARV L
numeral 152, have s hooked laterally ocuter end 153 which
can be received over and thor-by carried by drainage ribs
53 of lower container section 12. A U-shaped track 154, °
having a base 155 and branches 156 and 157 having one end
10 extending from the ends of base 155, is formed at the
laterally inner end of each track member 152. The other
end of branches 156 and 157 are provided with opposed nubs
158 which can engage guide rail 149 of door 143 to limit
its lateral as wel)l as front to back movement to thereby
15 guide, and prevent any cocking of, door 143. Each base
155 of each track 154 carries a lower lock lug 159 (Fig.
-34) and an upper logk :lug 160 (Pig. 32) extending
outwardly therefrom between branches 156 and 157. Doorx
143 may be moved up and down relative to track members 152
20 by grasping slots 145 and/or slot 146, as may be
convo_nient,‘ and is held in the open position as upper lugs
160 snap into upper lock notches 150. When closed, door
143 is held in a stable condition as lower lugs 159 have
been snapped into lower lock notches 151.
25 : Based on the foregoing disclosure of the
invention, it should be evident that a container 10,
constructed as described, accomplishes the cbjects of the
invention and otherwise substantially improves the art.
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10 " The sidewalls 63 of |ower section 12 are nuch the same in
configuration as front wall 46 and thus |ike el enents have been given
the sane reference nunerals. Th wal | 64 (Fig. 16) of |ower

section 12 is essentiall the sidewalls 63 and is

t herefore AcEDdewal lls 63 theref or g & t he fl at
surface 48“9{’#2 cessed - LA I ght hol e575 er the upper
arcuate |lips 51, the castellated surface 52 the Bgﬁe@{mg&n%ﬂ&e{):B and -
t he col umar | egs 61 having upper skifts 62. Ins I've
pocket 58, however, 20 sidewalls 63 havg&%?cessed tMJMMEH h
posi ti oned bel ow wall 48 with a downwardly direc uate
surface - 66 positioned thereon which ties together a plurality of

support ribs 681thad cdmtaimercrdmprisingha Firstnsestiandaving astepion
general l'y i di cat Edl@.é’fi&? Wiﬁi%@&dﬁ?@&oﬂvﬂf@lﬂ&roﬂ)ni«! t:op

Al so |ike upper sect|o€%{?r e&ﬁ shown ”Lott%n °%ron :l. Lﬁ g’%ﬂ
sideval | s 63 and r SHEEARY, AR R0 CRER 48 PS5 2P SR RE fed
with verticd interbotton murtece, walle extending upwardly frpmosaiid
structural upport dilecil eubdtsd €6 méch 18nOdaid Warle O£ ARA! p1dde wal I

of bottle | ed Simlar interpal corner ribs 71 c al so

en
be provi ded  or the'%%ﬁﬁ?”put‘ﬁﬂsﬁ” OReR Fopi ABfl Means to coppant A he
fact that battle 13pfeaiskpadds of said ﬁi@gsseaﬂyim rtico makdngpat ceadskt ween

L'st 50 and 82'3b5f7]wa’3f7.l.s jdSsadd D&@&&Wiﬂﬁsiﬁlmya&h aigefscww bs13
undgp expan? onocolr:‘(E))‘%ﬂ"F"l.’Jﬁé= EI 2w f‘ﬁr evg?? 3’3"3"; PSV\%?SE ¥on 12
I s best shown in :

1 2. A container according to claim'1l whcro:l.h said means to

2 connect includes a clip member for esach of said mating

3 - walls. - '

1 3. A container according to claim 2 further comprising
means to attach each said el:l.p ‘member to sa:l.d -first
and. second sections. : s

w N

4. A container according to claim 2 further comprising
spaced lugs formed near the bottom of said walls of
sald £irst section, spaced lugs formed near the top of
said walls of said second section and alignable with

- said spaced lugs of said f£irst section, a notch formed
on top of said lugs of said first section, and a notch
formed on the bottom of said lugs of said second
section, each said clip member having opposed tongs
received in said notches. :

O 0O N ook W N

S. A container according to claim 4 further comprising a
tongue on said lugs of one of said sections and a
groove on said lugs of the other of said sections,
said tongue being received in said graove.

B W N

6. A container according to claim 1 further comprising a
plurality of foot assemblies supporting said bottom
surface; each said foot assembly including a hollow
foot having a plurality of breakable tab members

(I

B W N =




Fig. 9. As shown, a plurality of external support ribs 72 WO

97/ 17280 PCT/ US96/ 13592

13 radi ate outwardly frlom a central hub 73 generally di agonal |l y
toward the corners. These ' fibs extend - downwardly fromthe bottom
surface 74 wboszanse shell 12. - Addltlonal ri bs 75 ar epbposéeadsat
various |locations on the 5 wunderside of bottomsurface to assist in
supporting, along with ribs 73, a draiggage system generally indicated
by the nuneral 76 and now to be descri bed. As best shown

in Figs. 9 afd 12- 18xtending upwardly tho:oﬂm.graeckruchthley!émmxiﬁk
drai nage sysgem 76 may.afalﬂbnw)\tb@ed hdlls 485 alel ‘igi :Aésﬁ fﬁiome' S
suc

or troughs for d i n.the bot{om 69 0 r sectlon
dr ai nage sysfem 76 Phc tﬂib FFHBF? ﬂéﬁﬂ\r% ttomosurface so thatending

fromside toBside awl!onm nad:dsi npplied €o e cont:aﬁ.ncbaohi.csmi aeast al so

includes a central peget icautlfa:le 5;;.&9&:90%# 140 p2edxK? to-side
channel 80 ml ch T = 1 Qk hﬂbﬂgs

Anot her f eederb%?n%ﬂ em’@%ﬁeﬁ ‘%%?%ee‘h“g‘gé%gﬁ %# o%“?)rirq‘ﬂ?r'y

7. A container according to claim 1 further comprising an
internal container supported by said bottom surface
and having a valve assexbly therein, an cpening in one
of said walls to provide access to said valve
assembly, a door for selectively opening and closing
sald opening, and means for maintaining said door in
an open position.

N1 A U AW

8. A container according to claim 1 further comprising
. spaced ribs extending inwardly from said walls, and a
flexible internal container supported at least in part
by said ribs, said intermal container being capable of
expanding into the spaces between said ribs.

Mo W N R

- 9. A container according to claim 1 further ccmpriging
. drainage channels formed on the inside of said bottom
surface, and a drain hole in one of said channels, all
of said channels bding. sloped so that any liquid in
the container may be directed in said channels to said
drain hole.

N b W N

10. ‘A container according to claim 1 wherein said top

- surface is irregularly configured and further
-comprising a plurality of foot assemblies attached to
said bottom surface and having a predetermined

- profile, and generally flat ledges formed at the
corners of said top surface and being generally of the
same profile as said predetermined profile so that the
container can be stacked on a like container by
positioning said foot assemblies of the container on
the ledges of the -1ike containerx..

W - & N 6 1 = W NMH
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channel s 78 and intersects with one end of channel 79. A drain hole 82
t hrough bottom surface 76 is provided at 20 that intersection, and all of
t he network of channels are sl oped downwardly toward drain hole 82 so
that any liquid whi ch reaches any of the channels and bel ow bottle 13

aﬁ,P Jagpioh drain hole 82 if desired. If such i"}gﬂﬂ‘?‘"‘
deS| red, a plug nay be positioned in drain hole 82. Even |c:|’a?zd whi ch
may accumul ate at the top or sides of bott 13 is conveyed to drain

- hol e 82 because the eight ends of priftery channels 78 communicate with

the bottomoy 13, 4r ébﬂé‘ﬂf‘n@i'&%&ﬁiﬁé td' d1aue 152{:‘{-&% gling! N tUrn,

icate yith d | complis Th
manner i whkch uppBPERRE JaivaEs Pevaed heiblren Sith PhaRlA YR 01 by

means of condecti onsakdhEdrahnseotion and orneri golwtns | faxmed hetwéaén 22

Each castel | gted suaiéﬁeof ..1&8wai1upafr.ﬂ@%eanal.ssﬁdme%aaasssma of
| ugs 83 geparat ed sp ces g not ch ,85 |s§10rme at he top 35 of

and behind the out efoY afﬁrtﬁg'%i%ﬂ‘ ng with,the S@raeT: or ned
under neat h e@ch | ugcﬂ&mdtai Ill.;ld secapdametivn totmivvide Strubtukyl each

castel | ated purfacegyrength ¥o th¥Ctontiindd) 12 is provided with a series of
| ugs 88 separat ed by spaces 89. A notch 90 is forned at the

1 12. A container comprising a bottom surfacde; walls

2 extending upwardly from said bottom surface; and a
plurnlity of foot assemblies lupporting said bottom
surface ‘and said walls; each said foot assembly
including ‘a hollow foot having a -plur;lity of
breakable tab members oxtondingupwardly therefrom, a
crushable foam block in said hollow fdot, and means to
attach at least some of said tab Mdfr- to said : ;o
bottom surface so that when a load is ‘applied to the
10 container, said at least some of said tab members will
11 break and said foam block will crush to absorb:the

12 energy of the load.

W oo oL AW

13. A container according to claim 12 further comprising a
plurality of rib members extending 'dovinwardly from
‘sald bottom surface and positioned adjacent to said
tab members, said means to attach including fasteners
extending through selected of said I:ab members and
selected of said rib members. =

OV A WN R

14. A container according to claim 12, each said foot
assembly further including a second plurality of tab
members extending upwardly from said foot, said second
plurality of tab members being shorter than said
plurality of tab members, said foam block extending to
a point higher than said second plurality of tab
members but lower than said plurality of tadb members.

Y W I YT

15. A container according to claim 14, each said foot
assembly further including means to attach at least

N B
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14 bottom of and behind the outer surface of each lug 88 and a
tongue 91 is positioned at the top of each lug 88 opposed to notch 90.
A- C-shaped clip is shown in Fig. 19 andis 5 generally indicated by the
nuneral 92. woMabishp 92 is - “provided for each wall of eppuRbdAER10, and
each clip 92 I's shown as being an el ongate nenber havi ng opposed upper
and |l ower tongs 93 alternating with recessegg 94, the tongs bei ng
formed at the ends of the branches of the C shape. 10 The back of the
C-shaped cli® 92 i s sumaviotcdatdt decond p:l.uptmll.la#ijég/ Eibhdﬁmrﬁ_?_tbosildf fen
the sane as uld b to one skilled in the art 0 connect
upper s\ggt i on %ftttoﬂ g%gggg‘e&t ion 12, first lugs 83 are aligned

with [ugs 88 as the |ower open end of upper section 11 is 15 placed on the
upper open eldd 6. | dweontethapnaddordifipe to chﬁhimﬂ saidangboti ed and

the connecti@n is agg*r %ﬁa oove 86.
In fact, it 2 labfe t %Vegg #%.r{)ove é&‘l dgédl tionto
being formed3in | ugsdp @s‘ﬁ@c‘& dnephers; s F’obP&Eﬂmal ong

the entire pdri pherlmfubeumingectpmmty of v:mlmsﬁﬁt‘tbﬁu . Then,

3 and 52 by O plidud=ily tnesdfile SanAREE & '@?‘a%h*’aﬁgﬂ'ei*"f“es

course, at the sane tine, Iugs 83 and 88 are received
1 17. A container according to claim 16, each said foot

2 assexbly further including a bevelled lip on said
3 ledge, said rib members resting on said bevelled lip.

18. A container acgerding to claim 16, each said foot
-member: further including lower linear ledges and a
‘second: plurality of tab ‘members extending upwardly
- from said lower linear ledges, said bottom surface
having a second plurality of rib members extending
‘downwardly therefrom :to rest on said lower linear
ledges adjacent to said second plurality of tab
members. -

@ 1 6 U b W N

19. A container according to claim 12 further comprising
‘an internal comtainer supported by said bottom surface
and having a valve assembly therein, an opening in one
of said walls to prov:l.do access to said valve
assexbly, a door for selectively opening and closing
said opening, and means for maintaining said door in
an open position. -

2 1 b W N

20. A container according to claim 12 further comprising
spaced ribs extending inwardly from said walls, and a
flexible internal container supported at least in part
by said ribs, ‘'said internal container being capable of
- expanding into the spaces between said ribs.

n b W N
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21. A container according to claim 12 further comprising
drainage channels formed on the inside of said bottom
. 3 surface, and a drain hole in one of said channels, all

RO RO A 1




25 wthin recesses 94 of clip 92. dip 92 may then be slid to the

|l eft, as viewed in Fig. 20, to the Fig. 21 position. As such, tongs 93
slide in notches 85 and 90 and behind lugs 83 and 88 such that
recesses 94 are then aligned with spaces 84 and 89. The novenent from
the Fig. 30 baget he Fig. 21 position also aligns conplﬁeﬁﬁﬁﬂg

apertu?es QgK%QBrned near each end of castellated surfaces %”%nd 52,

wi th apertures 97 formed near each end of Iips 92. Bolts 98 may then
be inserted through aligned apertures and 97, and when nut 99 is

tightened, tige 35 o2NREEaI HarineleOBRiRS alopdd W'thhﬁnaﬁf w ihe
connection o upperéiect | o€ 1 to | oge ffféeo% é | d al ao be
appreci at ed that t h&B@RAREIIRAT MaY,RR; ¢ é’& 3&6 e ar N
cont ai ner 106t o predaainahgle. tendency of the container to bulge at the
m ddl e. . WD 97/ 17280 -

PCT/ US96/ 13592 ) | f
desired to s alzzconf"afﬁgf"l'ff’é(f"teﬁgfuﬁﬂyt?|°cflﬁi&' 12 §“"'th"" comprising

an irregularly configured top surface connecting the
' tops -Ofillid.mlll. said foot assemblies having a
predetermined profile, and generally flat ledges
formed at the corners of said top surface and being
generally of the same profile as said predetermined
profile so that the container can be stacked on a like
container by positioning said foot assemblies of the
container on the ledges of the 1ike container.

W O 00 WwN

23. A cont:a:i.ner ‘according to claim 12 further comprising
corner c¢olumns formed between each of sald walls to
provide structural strength to the container.

'y

W N

24. A container comprising a bottom surface, walls: -
extending upwardly from said bottom surface, an
internal container supported by at least said bottom
surface and having a valve assenmbly therein, an
opening in one of said walls to provide access to said
valve assembly;, a door for lelectivdly opening and
closing sald opening, and means for maintaining said
door in an open position. S

® AU AW N R

A container according to claim 24 further comprising
vertical track members positioned along the sides of
said opening and carried by said one of said walls,
said door having side flanges, each including a rail
riding within said track members.

N
"

B W

A container according to claim 25 wherein said means
for maintaining said door in an open position includes
a notch formed near the top of each said flange and a

N
-]
»

. Jug formed on each said track member to engage said
notch to maintain said door open.

A
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therein not in bottle 13 would not seep out, a conventional o-ring
seal (not shown) could be utilized at the junction of upper section 11
and | ower section 12 as 5 would be evident to one skilled in the art.
Such secondary contai hnment of any such I|qU| d woul d al so of

course requwoTatmsd drain ‘holké 82 be pl ugged and: seal ed pcT/URSGHaERat al |
other areas of possible | eakage, for exanple, at the area of valve
assenbly 59, also be sealed, as would 10 agg0 be evident to one skilled in
the art. It shoul d al so be appreciated that the height and
therefore thd s2%e & mthdnnerad&mdgj tioc cllaimec2€ dfurthexa dompira g by

provi di ng a gpacer, Hﬁ"d ' P LYl IAY section
11 and | ower sectloH 12 15 él n“e:?i:ayu?gé%%’p% en at BEgabottom and

top and  3woul d erdene\am-mcﬁ 5 28989109 AR, Hesopd,potAb to
top and bott @&m t her safinteinnseididdox Hn aaslebedtpasition.surfaces 38 and
52. Additional clips 92 vvoul d attach the spacer to the upper and | ower
sections therebgsprow di n even addi t [ on hoo strength. As such, the

hei ght of nt & ﬁé’P eﬁw'a*‘ sfémhm fomyis#gs
dependent on2t he hellg:hfloaittthMrgﬂ@I od.bedin saild door. Container 10 is
supported by unique feet 14 nowto = be described with particul ar

reference to_Fi 3-26. As 25 in Fi ch foot 14, in plan
view, takes &n ?ié 2 conkainpr & %’e Séﬂ"qﬁ%r ther gompripingaying
an arcuéte | edgwlm amsruﬂﬁd:lmv Iimadl?eﬂga (18 sadlsOand

with |edge 3@2 ext engipparting’ gaia f ttﬁ@'ﬂ.t RaAt rhap! Urality
of arcuate, aced on abs 1£% :Hi 30 107' ]&(111 16@ ext ei?
t

upwar dl y fro and al® ipag ke 12 00 that t xmay expand into
: ' the spaces between -aid ribs.

1 30. A container according to: claim 24. further comprising

2 . drainage. channels. fpmd-on the inside of said bottem
3 surface, and a drain hole in one of said channels, all
4 of said channels being sloped so that any liquid in

5 .-the container may be directed in said channels to said
6 drain hole. '

31. A container according to claim 24 further comprising

1

2 an irregularly shaped top surface connecting the tops
3 of said walls, a plurality of foot assemblies attached
4 to said bottom surface and having a predetermined

] profile, and generally flat ledges formed at the

6 -corners of said top surface and being génerally of the
7 same profile as said predetermined profile so that the
8 container can be stacked on a like container by

9 - positioning said foot assemblies of the container on
10 the ledges of the like container. :

1 32. A container according to claim 24 further comprising

2 corner columns formed between each of said walls to

3 provide structural strength to the container.
1 33. A container comprising a top surface, walls having one

2 end extending ddwnward];y-- from said top surface, a
3 bottom surface joining the other end of said walls to

LIS




inwardly fromthe edge of | edge 100, the tabs al so ext endi ng upwardly
above an upper arcuate bevelled lip 109. Three spaced short tabs 110,
111 and 112 extend upwardly fromand are spaced slightly inwardly from
the 35 edge of |edge 101, the space formng a lower linear lip 113

Two spaced tabs 114 and 115 extend upwardly f REhsey € spaced
slightly mélagc/f ?romthe edge of | edge 102, the space orms% a | oner
linear lip 116. Transition surfaces 11Z7extend downwardly fromthe ends -
of WD 97/ 17280 _ PCT/ US96/ 13592

ﬁG Lo Ppeg ar Cgﬁ&&:ﬁl&&%&ﬁ&w%mﬂne;ﬁ ‘i%&eb'f‘.ﬁ?i extien 31&§6 and .
i ntersecti n\é\gat thegﬁ“'ﬁ' %-aWd "":H'" l““’A gbﬁéﬁﬁ dnte "HGF'I ow f oot

menber 118, ©pen at cohtaidwr sumpporkedimts mdpyrﬁrhyndadgeibigo 101 |

and 102. 5 A bl oskwfim abaeaRiES Bl &liaabp& eJeeraBm grge of a
pol yur et hane materlglh%o I nserted, i nto eac 118"to
s%ﬂs

substantial 1§ fill spages betyeen dtﬁ dotted lines in Figs,
24 and 25, extends upwardly to- -

1 34. A container according to claim 33 further comprising i
2 spaced ribs extending downwardly from said top surface
to hold down said internal container a&s it may want to
expand, said internal bottle being capable of

expanding into the spaces betwaen sa’idspaced ribs of

A ;bW

said top surface.

35. A container according to claim 33, said internal
container bc:l.ng translucent; and further comprising
sighthol.s in said walls so that the munt of
contents in said internal container may be identified.

W N

36. . A container according to claim 33 further comprising
arcuate surfaces formed in said top surface and spaced
ribs formed within said arcuate surfaces, said

- internal container being capable of expansion into the
space formed between said spaced xibs in said arcuate
surfaces.

O v A WN R

37. A container according to claim 36 whez-je:ln said arcuate
‘surfaces and said spaced ribs formed within said
arcuate surfaces extend partially down said walls.

w N R

38. A container according to claim 33 further comprising
drainage channels formed on the inside of said bottom
surface, and a drain hole in one of said channels, all
of said channels being sloped so that any liquid in
the container may be directed in said channels to said
drain hole. '

0O Ut > W N

39. A container according to claim 33 wherein said top
surface is irregularly configured and further
3 comprising a plurality of foot assemblies attached to

* ¢ L M $ *

N =




10 approximately the height of upper lip 109 and between all of the

tabs. As shown in Fig. 26, the bottom 119 of each foot nenber 118 is
preferably pie-shaped in profile and is provi ded with a downwardly
dependi ng, irregularly-shaped tread pattern; 120 having recessed areas
121 therebetwgemmndd A plurality of friction pads 122, exicciobiash® t he
sane | evel as tread pattern 120, may be provided in recessed

areas 121. Because the |edges 20 of top surfagce 15 of upper section 11
take on substantially the sane pie shape profile as does the bottom

119 of each féot nenkeid Bikrdid surfacer ahd Ndviny acpiredétabuisarurel y stack

on | edges 21,g bgiafi1&CalR usdtﬁgi% &%' ?_)‘c?‘%f gé.é’z.gfu?‘ simlar

or i ke gontalner as reV| seen.
The manner in®which Eﬁﬁﬂ‘?ﬁcﬂ ol F’Be"&?f%éd“b?‘% S?H‘#ﬂléh‘tﬁ &he t o
| ower section712 is hemé puwfilerashsaid psedetdrndneds PpE6Lile léd Fiiat theand

to Fig. 9. Fig. 18 qgontg dald® gl gg?giaéoc%pqt ﬂﬁ.aa Lg{@% ﬂ’ Fig. 25t e

whi ch woul d be recelve ont tom |_ower |on

| ower right-hand corRepitiond oﬂﬁ 9%‘ ??P‘H’g!ﬂ@% rib
pattern of al®ie-shapbed Wﬁemﬂotb& uke mtcd:laurs fornmed at each corner
of the bottomof lower = section 12 at the ends of ribs 72 and.includes
radial ribs 123_and 124 connect g to each other at their inner and and
connected at Th&% Areen 'Fo"gﬁ" B8t &0 (girim 33 Surthemrqomprdsingsbi ng -

126 is provid@d and eéfnu':mdhmniotbmd betwwans pachsof 2gatd Gl 1 dobet ween
[ibs 123, 12%3and 125rbpige staBEERS 2P En8' cbfOhydy 29 acen!

t hereto. Thus, t ab POSI 1 |one ust 1| nsideé iR 123, 124 and

1 41. A container cenprillng a top surface, walls having one
2 end extending downwardly from said top surface, a

3 bottom surface jeoining :the other end of said walls to
4 form the enclosed container, drainage channels formed
5 on the inside of said bottom surface, and a drain hole
6 in one of said ehann.;s, all of salid channels being

7 .nllopcd.lo,thltwqax liquid in the container may be

8 directed in said channels to said drain hole.

A container according to claim 41 wherein there are
drainage channels running between each of said walls,
- and further comprising vertical drainage channels
formed in each of said walls communicating with said
drainage channels running between each of said walls
- 8o that liquid in said vertical drainage channels may
be directed to said drain hole.

»
[V ]
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43. A container according to claim 41 wherein said top
surface is irregularly configured and further
comprising a plurality of foot assemblies attached to
said bottom surface and having a predetermined
profile, and generally flat ledges formed at the
corners of said top surface and being generally of the
same profile as said predetermined profile so that the
container can be stacked on a like container by
positioning said foot assemblies of the container om

the ledges of the like container.
MO A O
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125, with each of the ten tabs of foot 14 being received WO

97/ 17280 PCT/ US96/ 13592
17 bet ween adj acent ribbing 126. At |east selected of the t abs
are connected to their adjacent ribs. For exanple, an shown in Fig. .
18, tab 1084 ected by a suitable fastener 128 5 as the
bott om of triivg'sllf%quests on 5 upper arcuate lip 109, angkt’ggbéflf
connected by a sui tabl e fastener 129 %% rib 124, as the bottom of rib
124 rests on lower linear lip 116. W all feet so connect ed,
bott1 e 13 viihigd.COR SUrlalinbd nEcPEMiRs Wef LB 41 zu{m&uagnbeiwﬁgevent
t he contaln |s dropped 1 n.a nman nowto defscr.c}s
An anal ysi s the & %%f mfo Bna?% ¥alls 1% ¢ hat
occurs when % cont &midmﬂtﬂqtmbwﬂmgth toHewn domtimidger27 which is a
pl ot of load nmeasured in . ..pounds; over tine, neasured in seconds, when
a cont ai ner 115‘5. conqmlin‘dro ezdi fir om.a helggu’gjl four fieet &)néé)p a
2 ~ surface, walls having one end extending downwardly
3 from said top surface, a bottom surface joining the
4 other end of said walls to form the enclosed
5 container, a plurality of foot assemblies attached to
6 said bottom surface and having a predetermined
7 ‘profile, and generally flat ledges formed at the
8 corners of said top surface and being of generally the
9 same profile as said predetermined profile so that the
10 container can be stacked on a like container by
11 positioning said foot assemblies of the container on

12 the ledges of the like container.

1 46. A container according to claim 45 wherein said profile

2 is pie shaped having an arcuate outer surface and two
3 1:_.near outer purfaces. '
1 47. A container according to claim 46 further comprising a
2 lip extending upwardly from said arcuate surface of
3 each u.-id ledge to laterally confine the like
4 container on the container. :
48. A container according to claim 45 further comprising
2 corner columns  formed between each of said walls to

3 provide structural strength to the container.

1 49. A container according to claim 48 wherein said corner
2 . columns are positioned below said ledges to assist in

3 supporting the like container.

1 50. A container comprinhg a top surface, walls having one
2 end extending downwardly from said top surface, a

3 bottom surface joining the other end of said walls to
4 form the enclosed container, and corner columns formed

* € L M 5 *



| evel surface. After initial inpact, stresses would build up until
point Ais reached at a | oad of about 15800 . pounds after approxi mately
0. 00125 seconds. Wre it not for the crushable feet 14, such stresses
woul d go nuch 20 higher and eventually drop and generally level out at

about 1600Gyge4ivege for a period of .tine, all of which PCRUSNGAIWRMRgE

bottle 13. However, feet 14 are desi gned to " fail and to absorb nuch of
the energy. As such upon . ... inpact, natD iner 10 will tend to want to go
to the left 25 (as viewed i'n Fig. 18) on bevelled I'ip 109 and foot 14

will tend tg want bacWBeR édel WALl €6l praviad etiifetuzaiUnrengtRitdll Ccuat e
tabs 104, 1?5 106 107 agd 108 at the predet er m ned threshol d failure

| evel , poin BIP8=0 se of voids in the foot 14, the stresses
drop to 30 about 1000 pounds after about 0.0033 seconds, point B, at

\,,A\,f[“ fﬂ tlge hhesforrtw asataﬂna% dcutrdih hagenfﬁcsd am:.m nhﬁaew?u.t; ]
is ting, poin ac ibNs_to rise a ain put at a muc
gentler slofe t hen ®%8 88 '%%d %&r‘% H‘?f’mgf?é?% a?‘.llﬂ | 2Ba&%t he foam
resists 3conpr epsotact sadd) waldse from dunagei ve of the resistance of
the foamito corrpr.essi_on that is, the steeper the sl ope, the nore the

foam i's resistant 40 CoRiCes OnealSg to ki ¥b 'FtiSrALlugothhy o2di 1Y
-2 . an upper section including said top surface and a
portion of said walls and said corner columns, a
mating lower section including said bottom surface and
. & portion of said walls and said corner columns, and
means to attach said upper section to said lower
section, said means also adding hoop serongl:h to the
container. :

0 <3 O Wt W

53. A container according to claim 52 further comprising
- mating srcuate skirts on said corner columns of said
upper section and said lower section, said arcuate
skirts extending cutwardly to protect said means to
attach which is recessed therebetween.

oW N

54. A container according to claim 50 further comprising
crushable feet attached to said bottom surface beneath
‘said corner columns.

W N e

55. A container according to claim 54 further comprising
ribs on said top surface, said walls, and said bottom
" surface to, with salid corner columns, provide
structural strength to the container.

e W N

56. A container comprising a f_irsﬁ ‘section having an

"~ irregularly coh!iiu:o‘d- top surface, walls extending
downwardly from said top surface, and an ocpen bottom;
a second section having a bottom surface, walls
extending upwardly from said bottom surface tc mate
with said walls of said first section, and an open
top; means to connect mating of said walls of said
£irst section to mating of said walls of sald second

‘o N AW kW N R
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resi stance characteristics of the foamto create the opti mum bal ance
bet ween foam conpression and the transfer of energy to the container
to meet the particular design ci rcunstances. 5 The foam can

only conpress.. bsorb so nuch energy before it be&;lr)gs' 9&'@% tt om out
at point C a'i)-"'q}]x}izgﬁlproxi mately 11900 pounds and 0. 0153 seconds os%)l apsed
time. At point C, foam 119 is thus conpressed to its maxi nrum and at
point D (12200 pounds load at 0.01775 10 s%’t:onds) the center of the bottom
of container ¢l0, theeapsonPghb" ddiy sg%usgee&mtémiaaéﬁwwm

defl ection, has contacted the Inpacl surface. Because the initial
i mpact ¥ the AR OPSR PRI QRFRAT,SPLNMNS formed. between jpach said ,
because the 1badi ng wakl iolfi sa_m_!nat;am'ts sextionosnd cehall salid ¥all cofosadid f eet
14 there is ig ttle CHJJOQ@-QQﬁti&; pacddd ribs extedding =9.R{n§a€f en

. Howe as_ the D face

point C and nder of ottoms

contacts thetd npact ‘each sajdswalt: Q%E%q?a&gﬁgﬁi W%é%&"&ﬂe‘?ﬁ’ét'ﬂ% at

poi nt E, 14 appr owalll eifysdf@ Oeqrd eckion; €. flddblecintiermil el apsed 20
time. Theregter, (digdadadsr Spdpilortlids atPibast OUF part By sua%? tle 13

is not damaged as woul d have een’.&h .case in the absepce o eet 14
where a si gri® i cant I8PTFASR: said ribs, said internal container being

17 _ cap_a.bleﬁ_o_f expanding into the-spaces-ibatween said ribs
18 and having a valve assembly therein; an opening in one
19 of said walls of said second section to provide access
.20 - . to sald valve assembly; a door for selectively opening
21 and closing said opening; means for maintaining said
22 ~door in an open position; drainage channels formed on
23 the inside of said bottom surface; a drain hole in ome
24 of said channels, all of said channels being sloped so
- 25 that any liquid in the container may be directed in
26 ' said chi,i;nols to said drain hole; a plurality of foot
27 assexblies supporting said bottom surface; each said
28 foot alsubly.--including-a hol-low--footé of a
29 predetermined profile and having a plurality of
30 breakable tab wmembers extending upwardly therefrom, a
31 crushable foam block in said hollow foot, and means to
32 -attach at least gome of said tab members to said
33 bottom surface so that when a load is applied to the
34 container, said at least gsome of gsaid tab members will
35 . break and said foam block will crush to absorb the
36 . energy of the load; and generally flat ledges formed
37 on said top surface and being of generally the same
38 profile as said predetermined profile of each said
39 foot so that the container can be stacked on a like
40 container by positioning each said foot of the

41 container on the ledges of the like container.
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initial |oad woul d have been experienced and a significantly greater

overal | |oad experienced over a 25 |onger period of tine. The
smal | peaks and vall eys shown between points " A-Ein Fig. 27 represent
m scel | aneous | oad "noi se" caused by a variety of interaction that is
t aki ng pl ace WRPUas0 the broken pieces of the feet. 14 P5TASPYN2%19 as
they are 30 being crushed under the wei ghfsogf the container. For
exanpl e, when a particle of the feet breaks, it rel eases energy and is
no | onger supporting a load. Thus, there woul d be a slight downturn
or "noise" in the |oad curve. 2 Eﬁ%es, t hen anot her particl ¢gof the
foot or container 35 wll start. €psqr gfffore_energyg an rdspenpdi ng
upturn in the load is observed@9_ \ elrahzlm,é%?eg?olj ?gt ect
bottle 13 from rupt ur e, 24 t h\; hERdex art\ df pot ¢/l ¢ 13 noy/ t o pe 22
. descri bed i t Bippgi har X ef Lot O : :
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I ndi cated, bottle 13 is preferably blow nol ded of a high density
pol yethylene and while it is fornmed to take the - shape shown in the
drawi ngs, as previously described, it is somewhat flexible and will
expand sonmewhat when filled, 5 or may also tend to expand under high
tenperature an@PHI™?®  pressure conditions or if contai ner“‘i’(ﬁ"ﬁ’g’lﬁ?gpped.
Such expansi on, for exanple, may be outwardly agai nst and even
between ribs 42, 43, 70 and -71 and upwardly agai pst- top bottle hold
down ribs 23. As such, all surfaces of bottjmg10 13 are fully supported in
cont ai ner 10. As previously described, the.top surface 130 of
bottle 13 has a threaded neck 45 defining the bottle openi ng 131 and
adapted to receive cap 18. The front wall 132 i!\ﬂorned with a recess
133 within which valve 15 assenbly 59 is carried. | ¥e bottle surfages
134 and rear bottl e surface 135 are rather unifgrm and uninterr d,
Wi th upper shoul ders 136 being formed between side surfaces 134 an
top surface 130. - ® \Wen bot, 13 is positmeged in container [0,
its 20 valve assenbly 59 P% posed as it]extends_i pgo pocket 58 of
front wall 46ei-| el santionN\2. RalVe apsikly & i s at her —
conventional gnd ingl uges a“\al dy 138 opex ati ng hdndl &+ 139, }nd
a cap 140 whi &h can\b —rrahtp e s the
di scharge spout 141/ : 0 T o 21 er, tL§013.
Cap 140 may b# vi ded s Y42 todssi sy ifn | AN g
mani pul ati on.N Mat i vel y\\nst ppd t| lgr ead| | pt 140 ort ©
141, tabs 142°c e forned N | N
g%

= \ | :

3\

20 2|

[
L

18 29
= g 1=
//’
29

38
I
24

N -

@
<
N
g: -

-t
» P
N

22 21

4i




as noveabl e |l overs and be rotatable in a forward 30 direction, in a cam

| ock fashion, to |l ock cap 140 on spout 141 as woul d be readily apparent
to one skilled in the art. Val ve access cl osure mechani sm
60 is provided to protect val ve assenbly 59 when not in use and is
shown in 35 V@YY i gs. 32-34. Mechani sm 60 incl udes 13592
general ly indicated by the nunmeral 143 havi%@wa front face 144 with

| ower grip slots 145 and an upper grip slot 146 formed t heret hrough.
Side flanges 148 extend laterally outward at the rear of door 143 and

each flange 148 has gz 36 W29/ 17240 26 36 29 11 22
PCT/ US96/ 1359 0 ui rai;}14%5
ch 150/in

extending forwardly aRd rear
formed near t top e @—prerk nojher
edge ofll eadgh .

| ock notch 15

5 flange 148. Trad ge numer §l 152,
have a hooked | aterfal|ly out an 2i ved ovit-35d
i bs

t hereby carried by }frai nage

35

40 'ﬁ]

- 40

1




53 of lower container section 12. A U shaped track 154, havi ng a base
155 and branches 156 and 157 having one end 10 extending fromthe ends of
base 155, is forned at the | aterally inner and of each track nenber
152. The ot her end of branches 156 and 157 are provided with qggosed
nubs 158WR7AT8 an engage guide rail 149 of door 143 tRCTPHR6AS its
| ateral as well as front to back novenent to thereby 15 guide, and prevent
any cocking of, door 143. Each base 155 of each track 254 carries a
| ower | ock lug 159 (Fig. 34) and an ﬁﬁgsr |l ock lug 160 (Fig. 32)

ext endi ng outwardly therefrom betwee anches 156 and 157. Door

143 may be noved up and down relative to track nenbers 152 20 by grasping
slots 145 and/or slot 146, as may be convenient, and is held in the
open position as upper |ugs 160 snap into upper Iodu:yotches 150. When
cl osed, door 143 in held in a stable condition as | ower |ugs 159 have
been snapped into | ower | ook notches 151. 25 Baggd on the

f oregoi ng di scl osure of the i nvention, it should be i dent that a
cont ai ner 10, constructed as described, acconplishews~the objects of

t he I nvention and ot herw se su ant®al | Wi npRbves e art.
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21 A container conprising a first section having a top surface,
wal | s ext endi ng downwar dl y : fromsaid top surface, and an open
bottom a second section having a bottom surface, _ wal | s ext endi ng
upwar dl y frong,??agi ttomsurface to mate with said walls of said first
section, and -38 top; and elongate clip menbers slidabl ECHUSHINRt i ng
of said walls of said first section and mating of said walls of
sai d second section thereby connecting sai mating of said walls
of said first section to said nmating of sar@ walls of said second section
so that said open bottom conmmunicates with said open top to formthe
cont ai ner. 2. A contai ner according to claim1l wherein there is a
single clip nenber for each of said mat i ng Ils. 3. A
cont ai ner according to claim2 further conprising ne to attach each said
clip menber to said first and second sections, 4. A
contai ner according to claim2 further conprising spmd | ugs fornmed near
t he bottom of said walls of said first sect¥dn, spaced | ugs
formed near the top of sagd wey|s ofgsaid O S®eond section and
alignable with said_ spac® | u§s of s'@ d fi“;st sect oru_a@ogch formed on
NY\B\W™N\ T §) )R
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top of said lugs of said first section, and a notch fornmed on the bottom of

said lugs of said second section, each said clip nenber having
- opposed tongs received in said notches. 5. ~ A contai ner according
to claim4 fu nprising a tongue on said |ugs of one qf 1 d
sections and ;“%ﬁ}&%’g on said lugs of the ot her of sai d sec?ﬂ%g?”?ﬁzd

t ongue being received in said g A cont ai ner

according to claiml further conprising a uraI [ ty of foot assenblies
supporting said bottom surface; each said foot assenbly including a hollow

f oot having a plurality of breakable tab nmenbers WO

97/ 17280 44 25 16 - 4F/ U@j/ 13042

22 5 ext endi ng upwar dl yN heyefrpm a crughabl ¢ foay bl ock 6 in

said hol | ow footl32and meag (! I-PTI. \‘.‘“‘ dtab

nmenbers to said bygttorn ““-‘33‘5!5 Jlir ﬂ& ------ \ ied to

the container, saiy .//— 9 TSonme of said tab Toer s ‘ br eak

and said foam 30 _{/ block will crumb to absorb the energy of t b3d.
!l ! |. 28

33 l‘
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1 7. A container according to claim21 further conprising an 2

I nternal container supported by said bottom surface 3 and having a
val ve assenbly therein, an opening in one 4 of said walls to provide
access to said valve 5 assenbly, a door for selectively opening and
closing 6 WOYAM gpening, and neans for maintaining sai B&fﬂgﬂ"’ 7
an open position. 1 8. A container according to claim1 further
conprising 2 spaced ri bs extendiru;ilggardly fromsaid walls, and a 3
flexible internal container supported at st in part 4 by said
ribs, said internal container- being capable of 5 expanding into the
spaces between said ribs. 1 9. A container according to claiml
further conprising 2 dr ai nage channels forned on the ingide of said
bottom 3 " surface, and a drain hole in one of said chan , all 4
of said channels being sloped so that. any liquid in 5- t he cont ai ner
may be directed in said channel, to said 6 drai n hol e. *1 10. A
contai ner according to claNn 1mherein said top 2 ur f i's

irregularly configured andy %t&'erg 3 c rd',si n&a Wallly of
assenblies attached tosy | & | By NPe N, Q1D SLLVV' o
_ m) | 19 ) © N
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4 said bottom nurface and having a predetermned 5 profile, and

generally flat |l edges forned at the 6 corners of said top surface and
bei ng generally of the 7 sanme profile as said predeterm ned profile
so that the cont ai ner can be stacked on a |ike container F) 9

posi tioni ng %‘?ﬁmf’a@t assenblies of the container on 10 %"%ﬁ’ges of
the |i ke container. WO 97/ 17280 _

PCT/ US96/ 13592 8/23 23 1 11. A contai ner
according to claim1 furt her conprising 2 corner columms formed

bet ween each of said walls of 3 said first section ang/&rner colums
formed between 4 ,52 eacuf safp wh2s of 48 d ss&EQnd ?zi:uon . d
corner 5 colfumms of said fi)st seggion nmpting W} h he ¢ B2
col ums of said s&gond sect fRpEETE- IS5 0

t he cont ai ner .62 - - I
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1 12. A container conprising a bottomsurface; walls 2 ext endi ng

upwardly from said bottomsurface; and a 3 pIurallty of foot
assenbl i es supporting said bottom 4 surface and said walls; each said
foot assenbly i ncluding a hollow foot having a plurgli 6

br eakabl e tab“ﬂéwgg?% extending upwardly therefrom a 7 gbb@%ﬁ@%ﬁ%le

f oam bl ock in said hollow foot, end neans to 8 attach at | east sone
of said tab nenbers to said 9 bottom surface so that when a load is
applied to the 10 contai ner, said at |9/28t sone of said tab nenbers
will 11 break and said foam block will crush to absorb the 12

energy of the | oad. 1 13. A container according to claim12 fugs her
conprising a 2 plurality of rib nmenbers extending dommma ly from3
sai d bottom surface and p03|t|oned adjacent to said 4 nenber&?
sai d nmeans to att ggHteas , g pemen ao R 2ct ed
of said tab menbgr 4 i ) 1 A
cont ai ner accor ¢i nj§ i : ther

i ncl uding a sec¢nd P ifly from
said foot, said\seg ity of tab manber [ EN t han
said 5 pl urtal i, sai d foam bl ock |jf P g 2

poi nt hi gher th8& {sH ) enbers but
than said plurali A
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1 15. A container according to claim 14, each said foot 2 ~assenbly
further including nmeans to attach at | east WO 97/ 17280

PCT/ US96/ 13592 24 3 sonme of said
second pl uraly tab nenbers to said 4 bottom surf 16. A
oont ai ner acé“o&r%(lg%mto claim 12, each said foot 2 ' asggﬁ'&%"?ﬁ% her

I ncl udi ng an upper arcuate |edge 3 carrying said plurality of tab
nmenbers, said bottom 4 surface havi ng1gﬂ urality of rib nmenbers
extending 5 downwardly therefromand a facent to said tab nenbers.

1 17. A container acording to claim 16, each said foot -2 assenbl y

further including a bevelled |lip on said




3 | edge, said rib nenbers resting on said bevelled |ip. 118. A

contai ner according to claim 16, each said foot 2 menber further
including | ower linear |edges and a 3 second plurality of tab nenber
ext endi ng upyg, 4 fromsaid | ower linear |edges, jgéﬂ

surface 5 Wﬁ&ghé@*hg a second plurality of rib nmenbers e h#ﬁﬁéé%?
downwardly therefromto rest on said lower linear 7 | edges adj acent
to said second plurality of tab 8 negﬁ&ﬁs. 1 19. A container
according to claim 12 further conprising - an internal container
supported by said bottomsurface 3 and having a va(sz assenbly
therein, an opening in one 4 of said walls to prov ®€ access to said
valve 5 assenbly, a door for selectively opening and closing 6

sai d opening, and neans for maintaining said door in 7 an open

posi tion. 1 20. A container according to claim12 furgmer conprising 2
spaced ribs extending inwardly fromsaid walls, and a 3 flexible

i nternal contai ner support@p aﬁaleagg in part 4 by™s=id ribs, said

i nternal container being cgpable qQf \5 xpagdi ng in t he spaces
bet ween said ribs. % ) ?}‘, L .f; a& e .
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1 21. A container according to claim12 further conprising 2 dr ai nage

channels forned on the inside of said bottom 3 surface, and a drain
hol e in one of said channels, all WD 97/ 17280

PCT/ US96/ 13592 25 4 of said
channel s bei nNYORAPEY so that any liquid in 5 t he conPGIH¥61388} be
directed in said channels to said 6 drain hol e. 1 22. A container
according to claim12 further conprising 22/23 an irregularly configured
top surface connecting the 3 tops of said walls, said foot assenblies
having a 4 predeterm ned profile, and generally flat |edges 5

formed at the corners of said top surface and being 6 general ly of
the sane profile as said predetermned 7 profile so that the

contai ner can be stacked on a like 8 cont ai ner by positioning said

68 68 68

f oot assenblies of the




9 container on the |edges of the |like container

1 23. A container

according to claim12 further conprising 2 corner colums forned

bet ween each of said walls to 3 provi de structural strength to the
cont ai ner . 1 24. A container conprising a bottomsurface, walls 2

ext endi ng upwWXPHY789 om sai d bottom surface, an 3 RCHUSGAR i ner
supported by at least said bottom 4 surfacg,ggd havi ng a val ve
assenbly therein, an 5 opening in one of s wal |'s to provide access
to said 6 val ve assenbly, a door for selectively opening and 7
closing said opening, and neans for peQehning said 8 door in an
open position. 1 25. A container ng to claim?24 further

conprising 2 vertical track

sai d opening and carried by said ong qf |#aild Mal | s, 4
having side flanges, each including gf (3gMm\g

track nmenbers. 1 26. A container \ag

means 2 for maintaining said voq A Ty

a notch forrmed near the top of eachf sa . angd and a
each said track nenber to engage sa -

F;/G. éOng 93 94 95 54 3

70

96 97 49 [ 53
39

54 93 94

oL tioned along the sides of 3

sai d door

riding within said

93 54 94

70

Mgt o cl aim 25 wherein said
it en positiongincludes 3

(\br ned on
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5 notch to maintain said door open. WO 97/ 17280

PCT/ US96/ 13592 26 1 27. A container
according to claim26 further conprising a 2 second notch forned near
t-he bottom of _each said 3 fl ange, and a second | ug enga iqgnsaid
second notch Y8948 yintain said door in a closed posi?ﬁ:ﬁﬂs 393 28. A
contai ner according to claim24 further conprising 2 at | east one
hand grip slot in said door. 1 29. A container according to claim?24
further conprising 2 ~ spaced ribs extend?@3inwardly fromsaid walls
and 3 supporting said internal container, said internal 4

container being flexible so that it may expand into 5 t he spaces

bet ween said ri bs.
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1 30. A container according to claim24 further conprising 2 dr ai nage
channels fornmed on the inside of said bottom 3 surface, and a drain
hole in one of said channels, all 4 of said channel s being sloped so

that any i q%&p%ﬁ“ﬁ hol e.

to said 6

further conprising 2

tops 3 of said walls,
to said bottom surface and, havi hg _a predeter
generally flat |edges forntdlat ae]Bge ’65
being generally of the 7

1063
2
cor ner k=

provi de structuraf@8re
conprising a top sui\fa

so that the 8

positioning said foot
the |i ke container.

conprising 2

t he container may be directed iqﬁﬁ%ﬁﬁg? nnel s
1 31. A container according 4 ,

an irregularly shap¥23op surface connecting the
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a plurality of foot assenblies attached 4
mned 5 profile, and

/ cor f said top surface and
ame profife as s&@H Eredeterm’ ned profile
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27 4 formthe encl osed contai ner spaced ribs extending 5

inwardly fromsaid walls, and a flexible internal 6 - cont ai ner
supported at least in part by said ribs, 7 said internal container
bei ng capabl ¥@#"EManding 8 into the spaces bet ween RE/IFW/1HL2 1
34. A container ‘according to claim33 furtheygmgnprising 2 spaced

ri bs extendi ng dowmnwardly fromsaid top surface 3 to hold down said
internal container so it may want to 4 expand, said internal bottle
bei ng capable of 5 expanding into the spaces between said spaced ribs
of 6 said top si@4ace09 [Q53506 chi®ail® according to claim 33,
sai d internal !
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2 cont ai ner being tranalucent, and further conprising 3

sightholes in said walls so that the anount of 4 contents in said
i nternal container may be identified. 1 36. A container according to
cl ai m 33 further cgagrising 2 . arcuat e surfaces formed_in S?ggmi
surface and SPEQEUY ribs formed within said arcuate SVY sai d
4 i nternal container being capable of expansion into the space
formed between said spaced ribs in said arcuate 6 surfaces. 1 37.
A container according to claim36 wherein sf@arcuate 2 surfaces and
said spaced ribs formed within said 3 arcuat e surfaces extend
partially down said walls. 1 38. A container according to claim 33
further conprising 2 dr ai nage channals forned on the inside of said
bottom 3 surface, and a drain hole in one of said channels, all 4
of said channels being sloped so that any liquid in 5 t he cont ai ner
may be directed in said channels to said 6 drai n hol e. 1 39
cont ai ner -according to claim33 wherein said top 2 surface is
irregularly configured and further 3 conprising a plurality of ot
assenbl i es at tpetreg—to > 1 .
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28 4 said bottom surface and having a predetermned 5 profile,
and generally flat |edges fornmed at the 6 corners of said top surface

and being ge of the 7 sanme profile as said pr?ﬂﬁ%ﬁbﬁl
profile so tﬁg?@%ﬁ%m 8 cont ai ner can be stacked on a l'ike coﬁ?gﬁner by

9 positioning said foot assenblies of the container on 10 t he
|'edges of the |ike container. 1 40. A contaiper according to claim 33
further conprising 2 corner col ums for W/@3pet ween each of said walls
to 3 provi de structural strength to the container. 141. A

contai ner conprising a top surface, walls having one 2 end ext endi ng
downwardly fromsaid top surface, a 3 bottom surface joining the
other end of said walls to .4 ;g3g formthe e%ose},sgpt ai ngg, drainage
channel s forned

— 132
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5 on the inside of said bottomsurface, and a drain hole 6 in

one of said channels, all of said channels being 7 sl oped so that any
liquid in the container may be 8 directed in said channels to said
drai n hol e. 1 42 A container according to claim4l wherein there are 2
dr ai nage chanW@¥M8ni ng bet ween each of saifllggl s, 3 PCTASYBIR her
conprising vertical drainage channels 4 9/83ned in each of said walls
comunicating with said 5 dr ai nage channel s runni ng bet ween each of
said walls 6 so that liguid in said vertical drainage channels my 7

1 43. Aﬂont ai ner according to claim 41
x|y configured and further 3

be directed to sai dedrain holg.
wherein said top 2%
conprising a pluralit
surface and havi ng ermned 5
| edges fornmed at corners o ' -
generally of the aNe profile as said predeterm ned profi so t hat
the 8 cont @ e\ stacked on a like container by 9 '

positioning said|foot assenbl\ies of the container on 10
the |i ke containégr.
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29 1 44. A container according to claim4l further conprising 2
corner colums formed between each of said walls to 3 provi de
structural strength to the container. 1 45. A container ¢ rising an
irregularly di! red top 2 surface, walls having oﬂgggﬁawé¥?gnding
downwardly 3 fromsaid top surface, a bottomsurface joining the 4
ot her end of said walls to formthe encl ose@0/23 container, a plurality
of foot assenblies attached to 6 sai d bottom surface and having a
predeterm ned 7 profile, and generally flat |edges forned at the 8
corners of said top surface and being of generally the 9 j3anme profile
as said predeterm ned @&gfile SO thgt t 10 copka ner can be stacked
on a |like container b ' enblipé-of,3

contai ner on 12 2 =08

t

134

1321 | 135
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3 | i near outer surfaces. 1 47. A container according to claim46
further conprising a 2 lip extending upwardly from said arcuate
surface of 3 each said ledge to laterally confine the like 4
container on the container. 1 48. A container according to claim45
further conpr M8 747380 corner colums forned between eacHCHUSIE2q| | s

to 3 provide structural strength to the container. 1 49. A container
according to claim48 wherein said corner 2 colums are positioned

bel ow said | edges to assist in 3 supporki| the |i ke contai ner. 1
50. A container conprising a top surface, wal avi ng one 2 end
extendi ng dowmmwardly fromsaid top surface, a 3 bott om surface joining

the other end of said walls to 4 formthe encl osed container, and
corner colums forned
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30 5 bet ween each wall to provide structural strength to 6 t he
container. 1 51. A container according to claim50 wherein said walls 2
are recessed within said corner columms so as to 3 protect said walls
from damage. WOIEY2I cont ai ner according to claimb50 furt RETEHHIPL ng 2
an upper section including said top surface ?g%a 3 portion of said
wal | s and said corner coluns, a 4 nati@% wer section including said
bottom surface angd 5 a portign, Qf said walls and said corner colums,
and 6 meansy t O™ ede sai d ug €Y section to said |lower 7 section,
sai d neans al so fjddi ngl{hoop st ngngrix T . cont ai ner. 153. A
cont ai ner accordf ng t qjcl ai m 52j)if urther conpr ii ng ting arcuate
skirts on said dorner §dol uns of |jkai d} 3 Uiliper secfli pn a y d | ower
section, said cu skifilt s fext endi ngijjout war djylit o pr ot ett I d
means to 5 at fathiiwhi ch is c¢gssed t herjigbet ween 1 57\ A godt ai ner
according to cla nmi50 fxther c sing 2 crushgblte fge tqaged to
said bottom surf acég, elje
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3 said corner colums. 1 55. A container according to claimb54

further conprising 2 ribs an said top surface, said walls, end said
bottom 3 surface to, with said corner coluns, provide 4

structural strength to the container. 1 56. A container conprising a
first section g an 2 irregularly configured top sEFFESWISHR | s
extendi ng 3 downwardly fromsaid top surface, and an open bottom 4
a second section having a bottom surface, walls 5 ext endi ng upwardly
fromsaid bottomsurface to mate 6 withaggigd walls of said first
section, and an open 7 top; nmeans to connect mating of said walls of
said 8 first section to nmating of said walls of said second
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open top;

first se
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corner columms fornmed between each said 1 ﬁﬂﬁ?Jz of said
ction and each said wall of said 12 se ong sect1on; spaced
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t he sp4c
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27
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to 32
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r su ported at least in part by said bottom 16 surface and
eqabstitact imtoaclong(R(eT Rude gl (W)  The abstrpabmustbe degsathanrk$a nt o
mrﬂse,t oe200seordsrwhen nd&Figure isatodbé published. val ve assenbly therein;
ng'in one 19 of said malls of said second section to prOV|de.
20 to said val é‘ door for selectively opening 21
ing said openlng neans for maintaining said 22 door in an

t | 2 t h f said
N SRS AUELISIS T B0 et Bl 6 i,
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ardrabichale (822« Fentrassemblies (14)dpglude crushabie: foqtzmembers: ohk&i ner,
fillad twith refoain block ¢(149) maditmve bvehkablé%ﬂiabs (104bl(&lk1aﬂd2$bl41115)am
Which eah becattiehed o teboflém surface@4)y Wheh Eldadds a qﬁﬁﬂéd'%flﬁé ally
e6talf¥r'@0), thé tabs (10421681904 P2, 1 ¥4, 135§ wAllhrBitk A8d the 3685 il Y the
crush. to absorb the energy and protect bottle (13). The top surface (15) of the
container (10) has flat ledges (21) of the same profile as the foot members (118) so
that the container (10) can be stacked on a like container.
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38 prof| le as said predeterm ned profil e of each said 39 oot
that the container can be stacked on a |ike . g@ntﬁl@ ER&FN SE‘ EséT
positioning each said foot of the 41 cont ai ner on-tHe {€dges of the

| i ke cont ai ner.
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CLAIMS
1. A container comprising a first section having a top surface, walls extending downwardly

from said top surface, and an open bottom; a second section having a bottom surface,

walls extending upwardly from said bottom surface to mate with said walls of said first

section, and an open top; and_elongate clip members slidable along mati i

of said first section and mating of said walls of said second section thereby connecting said .

mting of said walls of said first section to said mating of said walls of said second section_

50 that said open bottom communicates with said open top to form the container,

2. A container according to claim 1 wherein there is a _ggﬂp__mﬂ_qb:_m_mh_qf_sam__

- mating walls.

3. A container according to claim 2 further comprising means to attach each said clip
member to said first and second sections.

4. A container according to claim 2 further comprising spaced lugs formed near the bottom

 of said walls of said first section, spaced lugs formed near the top of said walls of said

U . second section and alignable with said spaced lugs of said first section, a notchi formed on
top of said lugs of said first section, and a notch formed on the bottom of said lugs of said .

second section, each said clip member having opposed tongs received in said notches.
.
5. ~ A container according to claim 4 further comprising a tongue on said lugs of one of said
- sections and a groove on .-said lugs of the other of said sections, said tongue being received

in said groove.

6. A container according to claim 1 further comprising a plurality of foot assemblies
supporting said bottom surface; each said foot assembly including a hollow foot having
a plurality of breakable tab members
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(54) Title: CONTAINER FOR BULK MATERIALS

(57) Abstract

A container (10) includes upper (11) and lower
(12) shells attached by a connector (39). Comer

columns (40, 61) are formed between walls (26, 28, 30; g2 2 28 2

46, 63, 64). Spaced ribs (42, 70) extend inwardly from
the walls (26, 28, 30; 46, 63, 64) to support an internal
botle (13). The bottle (13) has a valve (59) exposed
through opening (58) in wall (46). A valve access door 25 \{
| (143) is operable to close the opening (58). A lug (160) 403

and notch (150) maintain the door (143) open. The 34

bottom surface (74) of the container (10) is provided 22
with drainage channels (78-81) sloped toward a drain 35

hole (82). Foot assemblies (14) include crushable foot

members (118) filled with a foam block (119) and-have 30

29

29

breakable tabs (104-108, 110-112, 114, 115) which can 2!

be attached to the bottom surface (74). When a load is IS
applied to the container (10), the tabs (104-108, 110- L
112, 114, 115) will break and the foam will crush to 33
absorb the energy and protect bottle (13). The top 62
surface (15) of the container (10) has flat ledges (21) 36
of the same profile as the foot members (118) so that S/

the container (10) can be stacked on a like container. 38
6!

39
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