2,6 APR 2005 PALLET CONTAINER The invention relates to a pal | et contai ner
having a thin-walled inner receptacle preferably nade fromthernoplastic

material for the storage and 5 transport of fluid or free-fIO%ﬂ P RoBO6Y
wherein the plastic container is closely surrounded by an ter cage

j acket as. a supporting casing of intersécting pipe bars and a bottom
pall et on which the thernoplastic receptacle is supported and which is
firmy connected to the supporting casing. 10 Pallet containers, for

exanpl e, those of the type havi filling opening and a |ower
di scharge valve in the inner pl %M?E%T%WE%? and an outer cage jacket
of strong vertical pipes or, an outer cage jacket fromvertically and

hori zontal |y wel ded pi pe bars are generally known. For exanple, from EP O
695 694 A (W a pallet container is known having a cage jacket nmade from 15

strong verti callhei peehtios rchfbs hiave palleurdntapieronalingharednGiARe $fifdri on.
The wvertical pipes are at each their upper and | ower end bordered by a

nor | zont aldcepiciu I reRstaBy MRS fy&?ﬁrmmbafgfskie%féggg}@g“@fé RiRGe And) oy

fastened to the bottom pallette by neans over anps.

R R L R R M
at the wel ded i %eésectingﬁpoints. From DE 297 19 830 Ul (VL) anot her :
pal | et coft'&d i OY Ao RHIER FRIFgIaskBleap & sURperting casqigr pEirtRfSastiog pipe
sectional configuration, but which is specifically intended to have a

uni f or m YR adiatios petieti omarhigh die Hermtoptasiicaetepiaeleeist $updrasigand of

t he bar ) ,
: which is firmly connected fo the supporting casing.

10 - - Pallet containers, for example, those of the fype having a top filling opening -
and a lower discharge valve in the inner plastic rreceptacle, and an outer cage
jacket of strong verﬁcaf pipes or, an outer cage jacket frorﬁ vertically and
horizontally welded pipe bars are generally known. For example, from
EP 0695 694 A (W) a pallet container is known having a cége jacket made from

15 strong vertical pipe bars that have a round- or oval-shaped cross section. Thé
vertical pipes are at eaéh their ubper and lower end bordered by a h'orizontailly
surrounding pipe, whereby the lower horizontal pipe is fastened to the bottom
pallette by means of overlapping clamps. A pallett container with a welded cage
j'écket is known from EP 0734 967 (Sch) _known. There, the pipe bars have a

20  circular profile, that is highly compressed at the we!ded intersecting points. From‘
DE 297 19 830 U1 (VL) another pallet container is knéwn having pipe bars with a

different cross sectional configuration, but which is specifically intended to have a

uniformly shaped cross sectional profile throughout the entire length of the bar



2 6 APR 2005 wi thout any indentations or dents which would reduce the shape
of the cross sectional profile of the bar. A further pallet container with

a cage jacket made from square-shaped pipe bars is known fr@hﬁtHHDRPQQUESS
863 A (F). There, in the area of the pipe intersections, the square-shaped
pipes are only partially indented by 5.about 1nm so that a four point weld
between the opposing straight side wall's of the pipes can be realized, and
that after welding, the level side walls of the pipes can be again in

contact. Fi. nal 196 42 242 (R lle ta ner h a welded
cage j ackdfithoy I?t‘i'éf\/\ﬂge?%g%?@ ghis whi C%?hWE‘E'% SHAPS %he Cross
bar-profile,  which at the outer walls is provi ded vmth strai ght | aterally
angl ed f| &aganal prefile phthe ha. 4 dirier pelict ensainer with a brgejaskehmade fro bar s
of the cage jacket intersect. The cage.jacket in the known pallett

cont ai ner sqharecshmpedlt gipe baenis ladowrh@omitbe RO YES 833 WIFS.HT g, betheantagur ed
as a flat pallett fromplastic or wood or as a steel pi pe frame and is

usual I'y r gpkiez BibedtEAbEQFIHEE Mhe RAAR- §M€ﬁboa?;pfegra | gartiaBE irRidited by

brackets, clanps or grips that engage wt | ower horizontally 15
surro d| a I t d,
fivetsd, Sevead "P%?h?tﬁdéffﬁ% ERSEE B relopdiHg slobiohs 0 vBRy Stor
the palle For i nd | et .cont ai ave Ss an
adri n st r 08 Rige s SHPrR ?F?I‘ip@éq i i W%IWM & BReEshedials ob ther pipEs o
For exanple, the fill ed pal let. containers have to undergo interior _
pressure $a3Pg agan v egntaels FinallyofroepBEi 19642 @4R(R) it pallathtemtaines withsa

conducted at extrenely. | ow tenperatures. The worst case drop is a diagonal
drop ont oweldedl aagerjathediis knavh, thie gipe bpad belhicharinsistef anfgren biveprofile,

which at the outer walls is provided with straight laterally angled flanged rims that
10  are welded together in the area where the bars of the Acage jacket intersect.
The cage jacket in the kno wn pallett containers have an attachment at the
bottom pallet which may be configured as a flat pallett from plastic or wood or as a
steel pipe frame and is usually realized by attachment means such as for example,
screws, brackets, clamps or grips that engage with the lower horizontally
15 surrounding cage bars. These attachment means are usually either na}led, riveted,
screwed or welded to the upper plate or'fhe upper outer éage of thepallet.
For industrial use, the pallet containers have to pass an administrative
approval inspection and fulfilf certain quality criteria. For.example, the fifled pallet .
containers havé to undergo interior pressure tests and drop tests from specific
20 heights, which are also conducted at extremely-low temperatures. The worst case
drop is a diagonal drop onto the lower front wall of the pallett container where the
bottom valve from the inner plastic r(_aceptacle is located. As has been shown in

such drop tests, the inner plastic receptacle tends to become displaced relative to



bottom valve fromthe inner plastic receptacle is |located. As has been
shown' in such drop tests, the inner plastic receptacle tends to become

di splaced relative to 2 6 APR 2005 3 the bottom pallett. ThrgﬁhAﬁF2005

ki netic inpact energy, especially at the front inpact wall t

adj acent | ateral surroundung areas, thespipe bars becone severely deforned
and certain attachnent points of the cage jacket becone torn fromthe
bottom pallett. The attachment of the | ower edge of the cage jacket to the

bottom 5 pal | ert thus es an, essenti.al problem Since the attachnent of
the cage F@% LZ8§*°%° "‘Mﬁvgﬁﬁ@é’&%%? ;‘"}ﬁt'cdmpéﬁl dirergyorsresiallyatdhe dipnt inoprctcage
jacket is prone to being unevenly deforned and buckl es whereby-the

t hi n- wal | ¥alipang the: adiecept lderal sarrobndungmeeas] thy Hipe beey beedmei peverelgs or
the torn off attachnment nmeans. 10 Problem Pallet containers or comnbination
-1 RCs (| BGefannednat! e¢réaiBultiaohiovdraiptints ofthe idaget jupetthecomnss esin o tAee
used in the transport of liquids. Preferably, they wusually have a filling

vol ureof b6 B! T HhcARRIR of e Rudl A of ool BeRU B ind P! P

cage jacket, which is attached to the botto an 1 nner

tacl - H i ' ' I nded t j acket, and
wni oh & naeMdPREBosks A cbeplal b Rblant ok e Aiar Sheal BT ard<peReen
transporting. the pallett containers fromthe manufacturer to the filling
station, Pﬁﬂgfﬂef’han'?i 4 3 fgw BaR9igied lpcalians utheosrge jackehis Hsoaeade drming t o

the reconditioner etc., the large- voluned containers are oftentines | oaded

“from t he ¥ReKaely deforraed andi hudkjes wheretytbe thin-walled plastic receptacle can be

damaged by the severed pipe ends or the torn off attachment means.

10 .Problem
Pallet containers or combination —IBCs (!BC¥!ntermediate Builk .Containef)
of the typé discussed here are used in th_e transport of liquids. Preferably, they
usually have a filling volume of 1000 liters and consist of a pallett, a stable outer
metal pipe cage jacket, which-is attached to the bottom pallett, and an inner
15 receptable from PE-HD which is tightly surrounded by the cage jacket, and which
~ has an uppér filiing ope’nihg and a !oWér diséheirge armature. When transporting
the paliett containers from the manufacturer to the filling station, from the filling
station to the customer, from the cué_tomer to the reconditioner etc., the large-
volumed containers are oftentimes loaded from the truck, or respectively the large
20 container to conveyors, and have to be picked up and set down by a fork lift.
During this procedure, accidents such as drepping the filled container cannot be
ruled out. The transport vehicles can likewise incur accidents. In drop tests

conducted during approval tests, the containers undergo great stress, for example,



20 container to conveyors, and have to be picked up and set down by a fork.
lift. During this procedure, accidents such as dropping the filled

cont ai ner cannot be ruled out. The transport vehicles can | Be)&BR
accidents. In drop tests conducted during approval tests, the cont a| ners
undergo great stress, for exanple, 2 6,APR 2005 4 when they are dropped
froma height of about 1.9 monto a steel plate. At such a drop, no |oad
can be spilled and the cage jacket has to remain attached to the pallett
after inpact. This also applies to those "flexible IBCs" with a flexible

I nner receptacle (i.e. a cloth sack) for granulate |oads. As a starting

basis for tWBen Heycaredrenned fram erkeigitof @hedt h dnonima sisel plag- Al stigh )

tests were grBdMSlad cuhbb sbiuy@amiﬂe&xa@embmm&semta.ntdi@cﬁ&pqu@ﬁéwéw bed
di fferent t es currentléoavallab e on the market which partl owed

serious "@H%‘?tegh's Ao FRPlgsda thpseaedble dGs twiky a {I%blg,:wrf@@p@clq t is

an obj ect tpepg@@gs@ck{]@f gf%arp Bad® pallet container wth inproved drop
i npact stabili ty, uar ant ees through sinple constructive neans an

proved  capdiSd §AARDAYE frdhe st RSN e iRrebaEdTeRERBEXIBRAVE hor oby

realizing asdtafh&sts dyre cdn@ma@a WiBts igd &t ohBlindrs of fiRE BoNBRebéribRd
overload. In _particular, the nost sensitive spot at the container, the

| over di schélff@r@nhﬁwuﬁlérr%rwm\@%eb@%tﬂé? rmrb?fewéa partly qefodieRe 8eTjoNS | et t

cont ai ner t@atmelﬁa@shﬁ%amén@pa@dréamtoffr%rmbﬂt@lﬁbsol utely liquid proof and
has to be able to be lifted and handl ed by neans of a fork lift without any

probl ems. | n dd¥PPioBiect {heropess. &rexaBRiean melelsnpiaingr Wih duproxed &oPor t he
hi ghest impact stability, which guarantees through simple constructive means an improved

capacity against deformation of the cage jacket and thereby realizing a higher drop
impact resistancs, that is, for a one-time overload. In particular, the most sensitive
spot at the container, the lower discharge armature should be better protected. A
deformed pallett container that has been dropped must remain absolutely liquid
proof and has to be able to be lifted and handled by means of a fork lift without any
problems. In addition, the pallett container should be suitable for the highest
approval tests for dangerous liquids or respectively, free-flowing goods.

Solution

In accordance with a first aspect of the present invention, there is provided pallet
container having a thin-walled inner container made of thermoplastic material for
the storage and transportation of liquid or free-flowing contents, having a tubular
frame which is made of metal bars and tightly encloses the inner container as a
supporting casing , and having a base pallet , on which the inner container rests and

- to which the supporting casing is fixed, characterized in that, for the case where a
container is dropped, special measures in the form of a bending location, with
reduction in the tube cross section at certain predeterminable locations, are taken
only in the vertical tubular bars of the supporting casing , these allowing plastic
deformation of the supporting casing without individual tubular bars rupturing or
breaking off, in which case, in order to produce the bending locations in the

vertical tubular bars of the two longer side walls, shaped recesses are formed in a



approval tests for dangerous liquids or respectively, free-flow ng goods.

Solution In accordance with a first aspect of the present invention, there
is provided pallet container having a thin-walled inner conti %PR&Q f
t hernmopl astic material for the storage and transportation olelﬁpqui d or@%
free-flowi ng contents, having a tubulag frame which is nmade of netal

and tightly encloses the inner container as a supporting casing , and

bar s

having a base pallet , on which the inner container rests and to which the
supporting casing is fixed, characterized in that, for the case where

cont ai ner
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di recti on r amptastig dpfermbtionl ofttine cdge jhcked ean bé dmlived, lvethoThiirsaliihg ecteaningy be
attained byof?rsﬁéiegﬂ.i&gb%spal | ett container with a cage jacket of steel
I'pe ba

bars wherein t

pi pe

rs of the cage jacket are especially configured

for the event Rdiakample, iboatcantaier dpdt tefemht edge vhthe patetbpaeficc sites on
the contai ncﬁ%(char \%llv%%:t; \dea %f z‘?%{lﬁ&ésotﬂ?tor];le rgefoﬁﬁggué o%?&'ﬁ'}atigﬁgrebﬁo&iggd I sed,
| g’'o single pi pe bars.

wi t hout brea

ng or tearitn
only in the vertical pipe bars.

In one embodiment of invention, the means for a plastic deformation of the cage
jacket is configured as a bending point with a size reduction in the cross section of
the pipe bar. The size reduction of the cross section of the pipe bar at the bending
point can be realized by the asymmetrical indentation of the pipe bar on one side
thereof. In a preferred embodiment, the reduction of the pipe cross section at the
bending point is realized through symmetrical indentations of two sides of the pipe
bar opposing each other.

Protection of the discharge armature at the bottom side for realizing the bending
points may be provided by the indehtations in the vertical pipes bars at the two
onger side walls and are formed parallel to the side walls, while the indentations for
creating the bending points in the vertical pipes bars at the shorter front wall (at the
discharge valve) and rear wall extends in a direction vertical to the front/rear wall.

For example, a particularly desirable deformation pattern for a container drop is
realized when the indentations for producing the bending points are disposed
directly above or below the intersection with a horizontally extending pipe bar.

In a preferred embodiment, the indentations for producing the bending points, are

- configured having differing depths. The depth of the indentations are arranged such,

that it is greatest above the lowest horizontally extending pipe bar, which is attached
to the bottom pallett and decreases stepwise in the horizontally and surrounding pipe
bars (when seen from below) that are further up.

Finally, in a more simple embodiment, the indentations are only provided in the

immediate vicinity of the intersecting points with the three lowest horizontally

surrounding pipe bars.



For exanple, for a container drop at the front edge of the pallett where
the discharge valve is located, it suffices that neans for plastlc
deformation are provided only in the vertical pipe bars. | @f@@@ﬁnent
of invention, the nmeans for a plastic deformation of the ca jac et
configured as a bending point with a size reduction in the cross section of
the pipe bar. The size reduction of thé cross section of the pipe bar at
the bending point can be realized by the asynmetrical indentation of the
pi pe bar on one side thereof. In a preferred embodi ment, the reduction of

the pipe cross section at the bending point is realized through
symet ri cal i rbigmORebe ot foexampie £5arsneris! sppie . hePRGRAB SToMlE €40k ot her .

Prot ecti on iafiert& diféclly %&ﬂ@&vékmﬁ@géihﬁmé pipB@ P BT phABIY Rleitéd|n theng t he
bending points may be provid the 1ndentations in the vertical pipes

bars at the?BaHexy tB Hg%welgina@% Itr?tﬁnat aflistange free tbaw&lq"a PaistHerande

wal |'s, Wm | e tiftRntafggdinahé mg pfpybar§éﬁaﬁd Bﬂaﬂélearﬂﬂﬂ@hé\%cﬁl@f 58 walls t he
verti cal &ﬁs bars at the shorter front wall (at the discharge valve) and

rear wall 18R dischasoqiprmalyied Rerpendisuiq) thersta, M’@quyoﬁ?tﬁ"%é?th\ﬁd‘fqld'”gior

exanpl e, a fafkts] £ Hdabdy bélRfiig ftiéh ﬁhgamamtrbg&eaaﬁét%ﬂfeéwre@u@@éﬂr@sra@r drop
is realized when the indentations for producing the bending points are

di sposed dP&CIdiRG eApeEtians ab ednierseetionstal thecripe BArswiten theheieioxaeiedl | y

ext endi Ng ploRQdEsH strds8, @ preferred enbodi nent, the indentations for

produci ng the bendi ng points, are configured having differing depths. The
depth of the i HfJRRGNioHKS indentalions frgPrpciiog the P%ﬁ'ng points Mgy iadhe above t he

| onest horizagé abiweeh LM BEd b P beferadl @BoltS3R kR GitRAkein iR BBRHRPT L oM
pal l ett and décreases stepwi se in the horizontally and surrounding pipe
the indentations at the bending points should be between 15% to 50%, preferably
about 33% of the pipe bar cross section. Thus, the flexural strength of the formed
pipe bar cross section may be reduced by only a very reasonable amount, but the
proneness to crack formation is thereby considerably lowered.
The invention is explained in the following paragraphs where further features
and advantages are described in greater detail with reference to embodiments,

which are illustrated in the drawings. It is shown in:



bars (when seen from below) that are further up. Finally, in a nore sinple
enbodi nent, the indentations are only provided in the immediate vicinity
of the intersecting points with the three | owest horizontal?ni ﬁﬂ?% ng
pi pe bars. 2 6 APR 2005 It is pointed out that, for exanpler ‘as ggm I
feature , the pipe bar profile is not 4ndented directly at the wel ding
point. The pipe bar profile is partially indented in the area next to the
wel di ng points, that is, at a distance fromthe wel ding points, wherein

the indentatio t he pi ars exte aral l e i.n the shorter
side wall's (qus,ﬁg the i s%ﬁg‘ﬁdég‘”éf’?rﬂﬁﬂ'l?} %&? @CE dléng %’gﬁémﬁenw&eby
relative to the welding points, a reduced bending section nodulus is
realized that serves to reduce stress at the welding connections at the
intersections of the pipe bars when they are exposed to sudden stress. The
| ength of "t he iffiffedt at i orthe fpallepcomtatiergadcbadibg diFG. foshwven dayingea drog he
range between 15 mm and 45 mm .preferably about 30 nm wherein the depth of
t he i ndentt@étt ons at the bendi ng points should be between 15%to 50%
preferably about 33% of the pi pe bar cross section. Thus, the flexural
strenggh of the forned pipe bar cross section nay be reduced by only a
very reasonabl e anbunt, but the proneness to crack formation is thereby
consi derably | rgd. The invention,i.s explained,i he, f oW n

par agr aphs whe(r%ief rther %ﬁaﬁ?{e§°“?ﬁﬂe%t§€%‘?{f’5@e§° Q:rlé ?8 '}'Beﬁ‘q er‘éfat er
detail with reference to enbodinents, which are illustrated in the

dr awi ngs. 'TPAGLOTy Qh:

i

FIG.4  the pallet container according to FIG. 3 after floor impact;
10
FIG. 5 a detail view on an enlarged scale of the cage jacket side;
FIG. 6 a schematic illustration of portions of the deformed cage
jacket;
15
FiG. 7 a schematic iilusiraﬁon of the cagé jacket according to the
invention;
FiG. 8 a schematic illustration of parts of the cage jacket according to

20 FIG. 7 after the drop test of the pallet container; and

FIG. g various pipe bar profiles unshaped and shaped



2 6 APR 2005 7 FIG | a side view of a. pallet container according to the
invention; FIG 2 the pallet container according to FIG | shown during a
drop test; 5 FIG 3 the pallet container according to FIG 1%@&?3 zﬂggnt
of inpact on the floor; 1 FIG 4 the pallet container accordi 3
after floor inpact; 10 FIG 5 a detail véew on an enlarged scale of the
‘cage jacket side; FIG 6 a schematic illustration of portions of the

defornmed cage jacket; 15 FIG 7 a schematic illustration of the cage jacket
ustration of iBarts of -t he

according to t Lavention: FIG 8 a s tic il
cage j acket ac@glfééhg {e Frebged a8, ""?mﬁfaﬁg@ni%h% p&"ﬁ{)"?%@fn%faqcﬁéd g tedpe
various pipe bar profiles unshaped and shaped 2 6 APR

cont ai ner; and FlI G._. 9 uns
2005 8 invention, which shows a thin-walled blow-molded rigid inner receptacie 12 made

of thermoplastic material (HD-PE) with an upper ﬁiliﬁg opening and a cage of

intersected pipe bars 14 tightly enveloping the inner receptacle, and which is firmly

9 = but detachably or respectively, interchangeably -- connected to the bottom

pallet 16; The dimensions of the bottom pallett 18, or respectively the pallett

container 10 are 1000 X 1200mm. The ilustrated side. view shows the ionger side

of the pallet container 10 with the discharge valve near the bottom in the plasﬁc

~ container 12. The (left) iower front egde of the bottom pailétt 16 with the discharge

10 'valve situated above represents he most sensitive point on the pallet container,

and is being submitted to the greatest stress during the approval test, in particular

during the diagonal drop test. In the circles as shown, the three pipe bar

_in'tersections are indicated with X, Y and Z, wherein the intersection tabelled 7 is

disposed at the level A of the lowest horizontal pipe bar, ihe intersection Y at the

15 level B of the second horizonatal lower pipe 5ar and the intersection Z at the

level C of the third horizontal piée bar seen froni' below. A .discsusion of these
intersectipns follows.

The testing-pallett container depicted in FIG. 2 is submitted for testing

purpoées to a diagonal drop test; where the areas alsé marked as circles X, Y and

20 | Z in the vertical and horizontal pipe bars are shown for illustration purposes. only

(as a detail) and which, according to the drop-test résults, are submitted to great

stresses, such that there occur a crack formation, and at various points, a pipe



In FIG 1 referenced as nuneral 10 is a pallet container according to the
i'nvention, which shows a thin-walled blow nolded rigid inner-receptacle 12
made of thernoplastic material (HD-PE) with an upper fillin pam a
cage of intersected pipe bars 14 tightly envel oping the innzgr&belgm,
and which is firmy 5 - but detachably gr respectively, interchangeably --
connected to the bottom pallet 16_ The di mensions of the bottom pallett
16, or respectlvel y the pallett container 10 are 1000 X 1200mm The

i1 lustrat wsho t he Il onger side of fhe. | et contajner_ 10 with
the i sonaiigak, B FEBHE ¥ BReomtatiogniecs hioTe orslels R bR antiecaion af e
(left) | ower front e de of the bottompallett 16 with the di scharge 10

val ve sit Javebcagrias ?bpresents he nost sensitive point on the pallet
container, and is being submtted to the greatest stress during the
approval test, Hl. phrdhiowd dne tdsi-pabiett venthingonal adcadinigess . FiGy 2 he the cl es
as shown, the three pipe bar intersections are indicated with X Y and Z,

wher ei n thﬁoﬂn&hﬁbﬁﬁﬁfﬁa@;ﬂ draed liedr. ZTht%ugH'tﬁBOI%ﬁQtlé‘te 'd?Van'e lﬁbtﬁ IBQﬁe

| owest horizontal pipe bar, the intersection Y at the | evel
fﬁ?:‘ﬂ??zfdﬁésﬁéaﬁ*z:%hw A e y fob HE3EH ii‘ﬂie Bhndfisgh el © ©
T I
subr ¢ ¢ o o 41° {8y G etapliels S2s chge Racelddrand kobpm ealet fhefeFlact dhens
al so marked as circles X, Y and 20 Z |n the vertical and horizontal- pipe

bars are &RIwe Pb?ontﬁlﬂ%twdﬁld@ﬁ'qﬁ%d pith @snoanen deformations biterthe dehp dést
according to the drop-test results, are subnmtted to great stresses, such

that ther éaceoeding atacFEgk3Y. dn pariicutar, drdverticsipipeusars G0nass sevarelyevent or
| buckled. The cage jacket 14 has been already disﬁlace'd by about 150 mm at the
10  second lowest cage jacket level B -- and in total (above) by about 200mm, relative

to the drop impact edge of the Eottom pallett 16.

FIG. 5 illustrates, that the marked intersections Y and Z (as well as aiso
each of the neighboring ones) were laterally displaced downwards accordin.g toa
parailelogram-kinematic, whereby the horizbntal pipe.bars 18 show virtually no

16  plastic deformation and the vertical piper bars 20 exhibit a very severe plastic
deformation. This sevére deformation in the area of the marked intersections X, Y
and Zis e_mphésized again in a schematic manner in FIG. 6. There, it is seen, that
a vertical pipe bar 20 above an intersection always buckles at one side {(in the
figure towards the left side) und below the intersection always at the other side (in

20 the ﬁgqre.towards the right side). The occurring buckling and shear tension forces
are minimal at the inter_section Z; they are higher at the intersection Y and are

highest at the intersection X in the lowest cage jacket level A. The attachment of



2 6 APR 2005 9 break. O course, a deformation occurs nore or less in the
entire region of the |lower cage jacket. FIG 3 shows the test-pallett
container 10 according to FIG 2 at the nonent of inpact on the floor.
Through the kinetic energy of the liquid |oad, 5 consi derat?s gpﬁtgaoqnd
plastic deformations are caused in the ggnstruction parts of-the™i nner-:
recetaptacle 12, cage jacket 14 and bottompallett 16. In FIG 4, the
test-pallet container. 10 .is depicted with permanent deformations after the

drop test ar i to FI 3 particular, the yertical pipe bars 20
are sever éﬁ'éf ?Cb%‘gefﬁt ?'8 Bg‘f’%‘ﬁ‘@mp&?? ar #Peatgﬁ'&eo "]"&f@kﬁé Cﬁﬂsﬁgd%ﬁwlaﬁ%%ga@esses

di spl aced ]%/ about 1b50 mm__at the 10 second | owest cage jacket. |evel B --
and in t ot2dt U REILIRoed HuthisammintessentioneX).t o the drop inpact edge of
the bottompallett 16. FIG 5 illustrates, that the nmarked intersections Y
and Z (as wel | Ths inlessectionchisod paiteuablyglibak ianga anthe) deweribel atrep-tdstyand .
di.spl aced downwards according to a parallelogramkinenmatic, whereby the
hor I zont athepvgtichiasipe b difewtivestteatd, Ybr 20 hidhd dohiHeiglal OkBE 6 eAlifbIy.he-
vertical pipe bars 20 exhibit a very severe plastic deformation. Thi's

sever & defrb BRUMTBridN iR &lind RBnTHE G el RtPEARbN A Sulitedsigfd 2 1 S

enphasi zed again in a sche nner I'S'S

a vertical pip 20, above an_intersection always buckles at o side (in

the figure to&zagﬁimtz‘??@aq efta< g8 Qﬁaﬁﬁelﬂﬂ‘(ﬁ’ tiHEe] Eﬂ"é"r %@?:taﬁ%‘?] '%ﬂcg:g?sthﬁt t he

other sid W%in 20 the figure towards the ri(Pht side). The occurring .

buckl i ng a agp i thedhspbreseptagle thereby leading to leakage of the filling goods.
Ancther weak area may exist in the region Y. There, the inner receptacle can be

Jammed and also damaged when the horizontal bar B and the vertical bar are

10 being dispiaced by the 45 ° drop.

Prior

o

o developing the pallett container according to the invention, five
 different types of pallett containers of the previously described pallett containers,
which are for sale on the market, were submitted to precise comparative stress

tests (inner pressure tests, dfop tests, vibration tests, pressure tests required for

15 upsetting respectively for stacking). In conducting these serial drop tests,
paﬂicularly; frequenﬂy-occurring weak areas in each of the cage jacket regions

have materialized. The extreme deformations ét the vertical bars always appeared
directly at the welding points. In the field it has been shown, that the welding points
regularly survive the rigorous étresses of the drop tests, however, due to the

20 material brittleness and the additional shear stresses at the bending points -

directly next to the welding points - the vertical bars frequently crack or tear off.



are mniml at the intersection Z;, they are higher at the intersection Y
dnd are highest at the intersection X in the | owest cage jacket |evel A

The attachnent of 2 6 APR 2005 10. the | owest horizontal pipe r ae
pal lett 16 causes additional shear stresses that nust be abgsbéﬁgnghgs

area (intersection X). The intersection ?<1i S a particualrly weak area in
t he described drop-test and the vertical pipe bar oftentinmes tears, or at
hi gher drop heights, is torn off entirely. 5 The crack formation al ways
begins fromthe side with the highest pull tension. A sharp-edged crack
area at the | odB.pl pearahematic wpsesandalipn of shewinghtheyenasinst foe iinpneving
receptacle thereby leading to | eakage of the filling goods. Another weak
area nay dResleformation paitgroin ¥.dripssepalidtecontamier becerfing lethedivliftion, anmed
and al so damaged when the horizontal bar B and the vertical bar are 10

bei ng di spl acedHey vehRa roflle@PbaPrils tRoHaxs! w&hngdggﬁtmk' 95t nCYNYAL ner

according to the invention, five different types o ett containers of

t he previ ; [ I . contai ner s [ are for sale.on,the

mar ket , me%aehl}sﬁggﬁnﬁ%e%etﬂgqgireégc‘\%éstgﬁgbﬁgg&g% @lglaygraéggast[%q gﬂd%nﬁ@p &sure
tests, .drop t. s(ig Vi br%‘(}‘on tests, qressur_e tests required for 15 :
upset t Png (%‘Qﬁ% POYESN P Indersertions Thevestival meelileg banefds deerely reduped
tests, particularly frequently occurring weak areas in each of the cage

j acket redt ¥ith VHHO% meaAns it is indeatedroe respedivelydednatrctctd dabthat cadejacket i cal
bars always appeared  directly at the welding points. In the field. it has
been showdefarmation heveldh thendrapatiest)s '

Effect: Through indentation of the vertical bars next to the welding points at é

10  selected area, a certain distance from the welding point, a predeterrﬁined weak

point is being introduced, which absorbs the éccurring bending stresses thus

relieving the welding areas from the bending tensions. At a small distance from the

. ‘welding points, the pipe profile is indented (about 3 to 5mm remaimn un-indented),

which means, .the bending occurs in an area, which fs not embrittled from the

15 wéiding operation. By configuring the vertical bars with the described indentations

.(cross section ‘redu-ctjo.n.)', the drawbacks of thé -pri'or art as desbribed become onIyI

apparent at considerably higher stresses respectively at elevated dropping
heights. |

The depth of the indentations for forming the wanted bending points can be

20 maximally about 50% of the pipe cross section. The total indentation depth (even

with two-sided indentations) are about in the range of 15% to 50% of the width of

the pipe cross section, preferably about a third (33%). Thereby the flexural

lstrength of the indrented,pipe profile is reduced by a reasonable amount but the



regularly survive the rigorous stresses of the drop tests, however, due to

tthe 20 material brittleness and the additional shear stresses at the

bending points - directly next to the welding points - the 26r AR 2685s
frequently crack or tear off. 2 6 APR 2005 11 FIG 7 is a schematic

representation of showi ng the neans for inproving the deformation pattern
in a dropped pallett container accor di ng to the invention. The vertical
profiled bar 20 is prOV| ded with indentations 22 near the welding poi nts

at the inters alwas at st _one indentation 22 is

provi ded Qgﬁﬁﬁﬁﬁy P\E\ﬁf"i‘ 'é”é'z‘?? Hs! heTHQSW'é'?W hat apige; s erbaps mm@e@%r eby
reduced in wdth which neans it is indented or, respectively constricted
(at the cige qihiskensidesablydeweied. | evel in the drop test). Effect: Through

i ndentation of the vertical bars next to the welding points at a 10

sel ected area, Ad tertside of sthenceelfingmpoistsWwathdi NgiapRatiins aargr edpfiglrddgned
weak point is being introduced, which absorbs the occurring bending

stresses thuparathiehe Stéuh td?ﬁ VR ATIBOH R Bfer| S8 bEGh %Baa ;ff\gitfé’ﬁs At 2

smal | distance fromthe wel di ng points, the pipe pro I'S nt'ed

b 3
b ca, i TRor B COEL ?‘{W*ﬂﬁfﬁ‘eﬁﬁ?w 55 o TR LR S RS ng
reducti E'nﬁe*gbﬁ‘;‘r%va%h%&fkg% CALE A U ST e

apparent at considerably gher stresses respectively at el evated dropping
hei ght s. kept away from the welding point, but retams a sufficiently high stiffness in the

'. pipe. This is important in order to keep a sideways shifting of the cage jacket, for
example by interior pressure admission, as low as poesible.
10
FlIG. 8 is a schematic representation of the intersections A, B* and C° according to
FIG. 7 after the drop test of the palleit container according to the invention. The
‘bending of the vertical pipe bars 20 are seen here in the area of the
indentations 22. Through the reduced flexural strength in the indentations 22, the
15 de-formatien of the endangered intersections, respectively the welding points
shifted away towards the wanted bending point, such that directly at the welding
point there is no longer any crack formation.
As depicted at the bottom of FIG. 8, at the vertical pipe bar 20, an
indeﬁtation 22 can only be formed at one side of the bar. In a preferred
20 embodiment, a Wanted bending point is realized through symmetrical two-sided

indentation 22 (cross section reduction).



The depth of the indentations for form ng the wanted bendi ng points can be
20 maxi mal |y about 50% of the pipe cross section. The total indentation
depth (even with two-sided indentations) are about in the r eA o o
50% of the width of the pipe cross section, preferably abogg?:f\ﬁﬁ @ﬁst
(33% . Thereby the flexural strength of 3t he indented pipe profile is
reduced by a reasonabl e anbunt but the 2% APR 2005 12 possibility of crack
formation or, the possibility that a pipe is perhaps conpletely torn off

i s considerably.| red. he sidg_of the weldin oints, the .

i ndent ati ons a)eé"%@ﬁf %lﬁlgd—écoﬁ‘ﬁa f?r%\t yPIBEe BT aﬁ%’&’%le&/vaﬁf gs sehematieally si de
becone gradually flatter. An 5 indentation of about 15 nm (= about 33% is
normal |y $sepreseniest with thepaespeetive indsindationsr slapect The ltychniodidieacbinglid mm
wher eby the maxi mum of flexural stress is kept away fromthe wel di ng

poi nt, bubccerdanne withstibfineérion ig fut gmiteditb lanestain pipeltsar febfwe. This is
inportant in order to keep a sideways shifting of the cage jacket, for

exanpl e by i nt gheOlnBRHAEHHE ASHHAS] Bi?e dair | BNIFRS i208Shi 6 Hkde %ar@zi)ii S a

schematic representation of the interSections A, B and C according to

G f 3 . I ' . ' h
nvent onisaltonseEah LT braer B2 i o BREACHORE REG A GRG0 ne
area of the . indentatiogns 22. Through-_t he reduced flexural strength in the

N
i ndent at i BIgP¥8NUQrLare draydy i GaingRUS fineke endangered i nt ersecti ons,

respectively the wel ding points
) FIG. 9a shows a preferred closed trapezoidal-shaped pipe bar profile 24

(M) (height/width = 18115 mm) with_high performance values with each of the
- conducted approvals. A possible further embodiment of the sideways indentation
10 is referred to with 24'.

FiG. 9b shows a known open partial-trapezoidal-shaped bar profile 26 (R)

- with a possible indentation 26°.
FIG. 9c¢ shows a known round pipe bar profile 28 (S) (diameter 18mm)
showing an indentation 28", whereby the cr:o-ss section reduction was carried out at
186 eachside and addftionaily carried out from the top and bottom.
FlG | 9d shows anctﬁer known round pine bar proﬁ!é 30 (VL)
(diameter 20mm) with an indentation 30¢, wherein cross section reduction is
formed only by means of the indented sides.
FIG. 9e shows a square-shaped pipe bar profile 32 (F) (height/width 18mm)
20 with a possible coss section reduction 32 by means of indentations on all four

- sides.



shifted away towards the wanted bendi ng point, such that directly at the
wel ding point there is no longer any crack formation. As depicted at the
bottomof FIG 8, at the vertical pipe bar 20, an i ndentatig ZARﬁr‘Q[}[}ﬁ y.
be formed at one side of the bar. In a preferred 20 enbodi nent, a wanted
bendi ng point is realized through symetrical two-sided indentation 22
(cross section reduction). 2 6 APR 2005143 Finally, in FIG -9, six
different pipe bar profiles are schematically represented with their
respective ind (t;ati ons shown. The technical teaching in accordance with
the invention iﬁ—ﬂ& showist @ atigrersbapedipipep Pae preffe sdopnd another passibigent ed
“normal " pipe bar profile is drawn in these partial 5 illustrations each -
i n br oken inderdation 3dd wheeeiartbascarffigutadicnnisesyratrietrical ac doe dong like atfbar-
invention are drawn. in continuous lines. FIG 9a shows a preferred cl osed
t rapezoi ddafebianeerpi pe bar profile 24 (M (height/width = 18/15 nm) with,
hi gh performance val ues with each of the conducted approvals. A possible
further enbodi t: j j t i 8T e pth 24" .
F'G '9b chovs oTEnnu e cah U Btise MATES feditzed for e fOSPET G ity 4
wth pPOSS| .indentati,on 26, . FIG 9c shows, a known round pi pe bar
b of i 12 287418 B! gt dre At Tl B eare I TDBET BiFepRicie JBE RSy Hithe
cross section reduction was carried out at

_ granulated goods.



15-each side and additionally carried out fromthe top and bottom FIG 9d
shows anot her known round pi pe bar profile 30 (NIL) (dianmeter 20m) with -
an indentation 30', wherein cross section reduction is forgag QALPR m%

means of the indented sides. FIG 9e shows a square-shaped i pe bar profile

32 (F) (height/width 18nm) 20 with a ppssible coss section reduction 32
by nmeans of indentations on all. four sides. 2 6 APR 2005 14 FIG 9f shows

a square-shaped pi pe bar profile 34 and anot her possible indentation 34" -
wherein the configuration is gE” ﬁg! Iz Egz fgémlike a four- leafed = -
clover. The invention can of E d2dd for the flexible I BCs
with a 5 nmetal pipe cage jacket and for exanple, a cloth inner receptacle
for use with granulated goods. 2 6 APR 2005 15 REFERENCE NUMERAL LI ST 10
pall et container A 1. |ower cage jacket |level 12 inner receptacle HD PE B
2. lower dfge paltédstoritaimel 5 14 cage jacket @& 3. Homevrercage jhadtaivdievel

16 bottom pall et
12 inner receptacle HD-PE B 2. lower cage jacket level

5 14  cage jacket _ C 3. lower cage jacket level

16 bottom pallet

18 horizontal bar X intersection (A)
- 20 vertical bar o Y intersection (B)

22 indentation - Z intersection (C)
10 24 trapezoidaifp_roﬁle |

26 cpen profile

28 circylar pipe-proﬁ!e

30 circular pipe-profile

32 square pipe proﬁie

156 34 square pipe profile



18 horizontal bar X intersection (A) 20 vertical bar Y intersection (B)
22 indentation Z intersection (C) 10 24 trapezoidal-profile 26 open

profile 28 circular pipe-profile 30 circular pipe-profile 2 i pe
profile 15 34 square pipe profile 2 6 APR 2005 16 Patent (Qaﬁgnépﬁj?pgﬂoet

contai ner having a thin-walled inner c%n_t ai ner made of

t her nopl astic

material for the storage and transportation of liquid or free- flow ng
contents, having a tubular frame which is made of nmetal bars and tightly

encl oses the inner container as a supporting casing ,

and having a base

pallet , on which the inner container rests and to which the supporting
casing is fixed, characterized in that, for the case where a container is
dropped, special nmeasures in the fpgeRtdlaimgendi ng | ocation, with reduction

in the tube cross section at certain predeterm nable | ocations,

are taken

only in the vertical tubular bars of the supporting casing , these
al | owi ng pl adti Baltef contaneon dvirighea Shippesiled nghneasdéomtpinért honddel rodli vi dual

t ubul ar

bars thermoplastic material for the storage and transportation of liquid or free-

flowing contents, having a tubular frame which is made of metal bars and
tightly encloses the inner container as a supporting casing , and having a
base pallet , on which the inner container rests and to which the supporting
casing is fixed, characterized in that, for the case where a container is
dropped, special measures in the form of a bending location, with reduction in
the tube cross section at certain predeterminable locations, are taken only
in the vertical tubular bars  of the supporting casing , these allowing
plastic deformation of the supporting casing without individual tubular bars
rupturing or breaking off, in which case, in order to produce the bending
locations in the vertical tubular bars of the two longer side walls, shaped
recesses are formed in a direction running parallel to the longer side walis.

2. Pallet container according to Claim 1, characterized in that the reduction
in the tube cross section at the bending location is formed by shaped
recessing of the tubular bar from one side (non-symmetrically).

3. Pallet container according to Claim 1,‘characterized in that the reduction
in the tube cross section at the bending location is formed by shaped
recessing of the tubular bar from two opposite sides (symmetrically).

4. Pallet container according to Claim 1, 2 or 3, characterized in that the
shaped recesses for producing the bending locations in the vertical tubular
bars of the shorter front wall (at the discharge valve) and rear wall are
formed in a direction running perpendicularly to the front / rear wall.



rupturing or breaking off, in which case, in order to produce the bending

| ocations in the vertical tubular bars of the two | onger side walls, shaped
recesses are formed in a direction running parallel to thz gogqaﬁ ?qgﬁ

wal I's. 2. Pallet container according to Claim1l, characters i t he
reduction in the tube cross section ag the bending location is formed by
shaped recessing of the tubular bar fromone side (non-symetrically). 3.
Pal | et container according to Claim1, characterized in that the reduction
in the tube cross section at the bending location is fornmed by shaped
recessing of the tubular bar fromtwo opposite sides (symetrically). 4.
Pal | et container according to Claiml, 2 or 3, characterized in that the
shaped recesses for producing the bending |ocations in the vertical tubular

bars of the shorter front wall (at the discharge valve) and rear wall are
fornmed in a di& éta!letmonltahmtiamgommgpter@aiounﬂl&oté theradterged in thadhewal | . 2 6

APR 2005 17 5.4 igé[ceg %ﬂﬁéé}%ﬁ&iﬂé%é&%ﬁ mqh%' \Fgr%c gxbu%r%'érs are

characterized | n shap esses 'ocat1ons in the
vertical tubul@@nges aetafue@n e ETRRgRET l@é@mnwﬁwedm@@@@bmbml@rdmm ens, W th
the horizontal tubular bars . 6. Pallet container according to one of t he
preceding clainms, Clains 1 to 5 characterized in that the shaped recesses
for produci ng & HealkerItHger acserstiada sne pbthemresrsing dRimscERiMSbEV® and/ or

beneath a cr ospaieieriz6€ M th8the Bhdpgtdaebsiskbe Fbf Mobicifighaibeadihgbul ar bar .
locations are arranged directly above and/or beneath a crossover location
with a horizontally running tubular bar .

7. Pallet container according to one of the preceding claims, Claims 1 to 6,
characterized in that the shaped recesses for producing the bending
locations are formed with different depths.

8. Pallet container according to one of the preceding claims, Claims 1 to 7,
characterized in that the depth of the shaped recesses is greatest above the
lowermost horizontally encircling tubular bar , which is fastened on the
base pallet , and decreases in a stepwise manner in the upward direction
{as seen from beneath) to the further horizontally encircling tubular bars .

9. Pallet container according to one of the preceding claims, Claims 1 to 8,
characterized in that the shaped recesses are only formed in the vicinity of
the crossover locations with the three lowermost horizontally encircling

tubular bars .

10. Pallet container according to one of the preceding claims, Claims 1t0 9,
characterized in that the lengthof the shaped recesses for producing the
bending locations is between 15 mm and 45 mm, preferably approximately 30
mm.

11. Pallet Container according to one of the preceding claims, Claims 1 to 10,



7. Pallet container according to one of the preceding clains, Clains 1 to
6, characterized in that the shaped recesses for producing the bending

| ocations are formed with different depths. 8. Pallet container_according
to one of the preceding clainms, dainms 1 to 7, characteri2éd ARR R805t he
depth of the shaped recesses is great egf above the |owernost horizontally
encircling tubular bar , which is fastened on the base pallet , and
decreases in a stepwi se manner in the upward direction (as seen from
beneath) to the further horizontally encircling tubular bars . 9. Pallet
cont ai ner according to one of the preceding clainms, Cains 1 to 8,
characterized in that the shaped recesses are only fornmed in the vicinity
of the crossq I Lt h e r or.j :

enci reling. ¢ opaHeTEa) if Myotngbpf SURECRES EREEe0 ol W0 bERANS (e
precedi ng cl ailegatiocs & hetweenolPp andha®%cefethezigbe ianossherctiphepieiargbitof t he
shaped recess%@pkghmﬂég%ggLng the bending locations is between 15 nm and
45 mm preferably approximately 30 mm 11. Pallet Container according to
one of the preceding clains, Clains 1 to 10, 2 6 APR 2005 18 characterized
in that .the depth of the shaped recesses at the bending |locations is

bet ween 15% and 50% of the tube cross section, preferably approximtely
33%



