2 3 NOV 2004 1 PALLET CONTAINER The invention relates to a pallet container
‘having a thin-walled inner receptacle nade fromthernoplastic deﬁ@#
the storage and transport of fluid or free-flow ng goods, wherein the

pl astic container is closely surrounded by an outer cage jacket as a
supporting casing of crossed pipe bars and a bottompallet on which the

t hernopl astic receptacle is supported and which is firmy connected to the
supporting casing. Such pallet containers with wel ded pi pe bar support
jackets are generally known, as for exanple in EP O 734 987 A (Sch). The
pi pe bar support .jacket of the pallet container disclosed there consists

of pipe bars having a circul ar PMiEHTECONMAINER € hi ghly conpressed at the
wel ded intersection points. FromDE 297 19 830 Ul (vL) another pall et

contai ner is known having pipe bars with a different cross sectional
configuration, but which is intended to possess specifically a uniformy

shaped cross s i he enti,re |ength of. the har w,thout any
di npl es respe?ﬁ%v@\%hﬁwﬁﬁgé tée%t Pa':luetr 88'&‘6‘#%3 H@WPQ. an "ﬂu’t“fefllls B'g\elret
container with cage, that has open profile pipe bars is known fromthe DE
196 42. 2496?09%3%,"18 framgiheragplagtie satarial for ﬁgﬁ plosagr anddiansrgst offuid
wel ded together in the area where the cage bars intersect. The open
profil ed eadeetiowinggosdsswhestinghe plastii conthinestis idlosedy sardundéa byt an
difficult to manually handle the pallet container due to their

outer cage jacket as a supporting casing of crossed pipe bars and a bottom pallet

on which the thermoplastic receptacle is supported and which is firmly connected

to the supporting casing.

Such pallet containers with welded pipe bar support jackets are generally
known, as for example in EP 0 734 987 A (Sch). The pipe bar support jacket of the _
pallet container disclosed there consists of pipe bars having a circular profile, that
are highly compressed at the welded intersection points. From DE 297 19 830 U1
(vL.) another pallet container is known ha.ving pipe bars with a different cross
sectional configuration, but which is intended to possess specifically a uniformiy
shaped cross section throughout the entire length of the bar without any dimples
respectively any cross section reducing dents. A further pallet container with a
cage that has open profile pipe bars is known from the DE 196 42 242. There,
straight surfaces laterally flanged outwards, are welded together in the area where
the cage bars intersect. The open profiled cage bars possess a slight torsional
stiffness and make it difficult to manually handie the pallet container due to their

thinness and the relatively sharp-edged outer flange. Furthermore, various pailet



thinness and the rel atively sharp-edged outer flange. Furthernore, various
‘pallet 2 3 NOV 2004 2 contai-ners with cage bars having a sozaj' g/a éﬁ
cross section are known in the prior art. The attachnment of t ezi\éé E ket
at the bottompallet may be configured as flat a pallet fromplastic or
wood or as a steel tube frame and is usually realized by attachnent neans
as for exanple, screws, brackets, clanp% or grips that engage with the

| ower horizontal and circunferentiall y extendi ng cage bars.. These
attachnment nmeans are either nailed, riveted, screwed or wel ded to the upper
plate or the upper outer edge of the pall et. For industrial use or when

t he pal | econisiness wethscageebars%tavmda sualecshdped erass sedibrs arg/knoweyn tieve t o
pass a governnental approval inspection and fulfill various quality
control s. pfimrarexanpl e, the filled pallet containers have to undergo
interior pressure tests and drop tests fromspecific heights. Pallet
containers or conbination --ABCs (IBC=Internedi ate Bul k Container) of the

type discussed here -with a filling volunme of usually 1000 liters-, are
referably us en

P aneporting f1he %85 hf &F PR E?S%%ga L %\rﬁhmlsnged

noti ons of ghe fl cont ai nher occur that are due to transport shocks
and the riviakaPa ‘? {9 ﬁ‘%ﬁs‘ﬁd’l"?o eh%ﬁe%tegawmramwd iusualiyfgpiizashds

t hereby exerting constantly changing pressure forces on the interior
by attachment means as for example, screws, brackets, clamps or grips that

engége with the lower horizontal and circumferentially extending cage bars. These
attachment means are either nailed, riveted, screwed or welded to the upper plate

or the upper outer edge of the pallet.

For industrial use or when the pallet containers are utitized in the chemicai
industry, they have to pass a governmental approval inspection and fulfill various
quality controls. For example, the filled pallet containers have to undergo interior
pressure tests and drop tests from specific heights. Pallet containers or
combination —IBCs (IBC=Intermediate Bulk Container) of the type discussed here
-with a filling volume of usuaily.1000 liters-, are preferably used in the transport of
liquids. Particularly when transporting filled combination-IBCs by truck,
considerable gushing motions of the fluid container load occur that are due to
transport shockg and the movement of the transport vehicle- particularly, on
bumpy roads, thereby exerting constantly changing pressure forces on the interior
receptacle walls which in turn lead to radial vibrational motion in square shaped
pallet container (dynamic continueous vibrational stress). Depending on the

configuration of the cage jacket during long transports over bad roads, stress is



receptacle walls which in turn lead to radial vibrational rmtlon I n square
shaped pallet container (dynam c continueous vibrational stre 53 2@04
Depending on the configuration of the cage jacket during |ong transpor
over bad roads, stress is 2 3 NOV 2004 3 building up so that the cage bars
get fatigued and break. Consequently, such pallet containers are not
suitable, for exanple for export to the USA, or for nmultiple usage. The
drawbacks of the enbodiment in the afore-described EP O 734 967 A are that
the circular pipe profile of the horizontal and vertical cage pipe bars,
speci f i clahilding upt 8@ thattheotagd dbars iget satiguet)apdibresk. Boaspgoestly,osuch
considerable deformation specifically at the welding | ocations and thus

exhi bi t spalleteddirtdiners rpgusstdsisietilé Ofor@hihple R egaretedhé Ushe, ot ier
areas. Additionally, the pipe bar profile is still deeper dinpled next to

the di moleRinldhisddee wel ding points thus, further weakening the bar, and
wher eby thrgJ V\dlt;éledl ng, the area of the di npl ed pipe bar profile the
mat eri al becorres brittle. An object may be to obviate the afore-described
drawbacks and to propose a pallet container with inproved transport

o0 |0 AR e AR NPl 628 M,

| ong-term vi brational notion stress. t he one hand, the pallet container
shoul d krestiiat 4be ecircyiar: pipasiyefile af tmrhg)érzan@l and vertical cage pipe bars,

specifically in the area of the intersecting points, are prone to considerable
deformation specifically at the welding locations and thus exhibits a markedly
reduced section modulus as compared to the other areas. Additionally, the pipe
bar profile is still deeper dimpled next to the dimples for the welding points thus,
further weakening the bar, and whereby through welding, the area of the dimpled

pipe bar profile the material becomes brittle.

An object may be to obviate the afore-described drawbacks and to
propose a pallet container with improved transport strength that provides with
simple constructional means a cage jacket with improved resistance against
transport stress respectively, against the long-term vibrational motion stress. On
the one hand, the pallet container should be suitable for transporting dangerous
fluids or free-flowing loading goods up to the highest standard of allowable
levels; and on the other hand, while fulfilling normal transport needs, it should be
possible to configure the cage jacket With fewer vertical and/or horizontal cage

bars without loss in its mechanical stability.



fluids or free-flow ng | oadi ng goods up to the highest standard of

al lowable Ilevels; and on the other hand, while fulfilling nQrBathVqﬂg@@rt
needs, it should be possible to configure the cage jacket wth fewer
vertical and/or horizontal cage bars without loss in its nechanical
stability. 2 3 NOV 2004 4 Summary In accordance with one aspect of the
present invention, there is provided4a pallet container having a thin

wal led rigid inner receptacle from thernoplastic plastic material for

st orage @uinrhapnsport of fluid or free-flow ng goods, and closely
surrounded by an outer cage jacket acting as a support casing and a bottom
pall et on which the thernoplastic receptacle is supported and which is
firmy connected to the support casing; wherein the cage jacket consists

of verti cal d ri al kol er at Jnte ting
poi nts, char Z@i egral%?g@#en W'ﬂi&'ﬁ%’eg%é%t\g@v% gti'gstpggﬁélﬁl gn\%néllo Se@%géolsl |l e
with a trapezoid shaped cross section_and wth a | onger and ,a shorter wall
oxt endi rRjOVBiah A GRIEh CORtANGR avingnd b walles glid Viifers rESRMAURGOT an
oblique angle relative to each_other, and, beginnin? fromthe | onger
par al | elthgénppastierplastiel neigrat fort forage: apHolrarsparkiof fluither dige-flawingwo
straight and obliquely angled side walls of the hollow bar profile forma
crown argpads, nand elosehg susoudtednbly 4n optef eagdljzckeibacting36s ansupgoet ei n
t he trapezoi d- shaped holl ow bar profile is provided
casing and a bottom pallet on which the thermoplastic receptacle is supported
and which is firmly connected to the support casing; wherein the cage jacket
consists of vertical and horizontal hollow bars welded together at intersecting
points, characterized, in that the hollow bars exhibit a closed profile with a
trapezoid shaped cross section and with a longer and a shorter wall extending
parallel to each other and two straight walls extending at an oblique angle relative
to each other, and, beginning from the longer parallel wall extend and connect to
the shorter wall, whereby the two straight and obliquely angled side walls of the
hollow bar profile form a crown angle in the range of 20° and 45°, preferably
about 36°; and wherein the trapezoid-shaped hollow bar profile is provided
adjacent to a welding point laterally at each side thereof with a dimple each at

least at a distance to the welding point of about a tenth of the width of the holiow

bar.

In accordance with one embodiment, there is provided a pallet

container with a cage jacket of vertical and horizontal steel pipe bars wherein



adjacent to a welding point laterally at each side thereof w't AP
each at least at a distance to the welding point of about a tzrfrﬁgfrv)tmlf

wi dth of the hollow bar. In accordance with one enbodi ment, there is
provided a pallet container with a cage jacket of vertical and horizontal
steel pipe bars wherein 2 3 NOV 2004 5 the cage bars have a trapezoid
shaped cross section with a closed pr®file and having |onger and shorter
paral l el extending side walls and two straight side walls which extend
obliquely relative to each other, and which, starting fromthe | onger of
t he par dheetagsi barsnabve at rapezoid shepeddirags sebiiquatith & cleseats peafid apdher |
connect to the shorter wall, and wherein the two straight side walls that

are ext enimglongel bad ehpriee batdllet eklendirg)side Wedlisfaridivw straight side!vealRf
approximately 20" to 45, preferably about 36. The trapezoid shaped cl osed

prof i | e fich stéHPBofidlioly RABARS & Bath Bitedt, BRAHHIEN SesHinereMdHbUsnGad

hi gh torsion-section nodulus due to the pro | dewal”l s bel ng poOsitioned

oar 1 cul s Yehale) BB WERO et B Bidabfid priREll Rots bh 2y oBrbEChapea

the. pal e thEcHioriatealic BB arhgreis thawprifEiioRbaieavaly dgsies exipRdinge
real i zed which sustains forseeable normal transport stress and which may be
conf i gurakdiqralyi iedptivet tot eactopthen forg a seavemangle ef approkimatelyi 20hiaK5Rage
bars bUtpreferably about 36°. The trapezoid shaped closed profile of the pipe bar

possesses a high bending section modulus and a high torsion-section modulus

due to the profile sidewalls being positioned in a slightly obligue manner relative to

each other. This may be realized particularly when the height to width {H/B) ratio

of the trapezoid shaped tube profile is in the range of 0.8 to 1.0, preferably about

0.86. With the pallet container according to the invention, a cage jacket may be

realized which sustains forseeable normal transport stress and which may be

configured having a tfotal of only 5 instead of 6 of the horizontal cage bars but

without noticable loss of mechanical load carrying capacity.

in another embodiment , partiaily in the area the intersection of two cage
bars, the longer parallel side wall of the cage bar with the trapezoid shaped
profile may be dimpled inwardly along a length of approximately twice the width of
a cage bar in such a manner, that the two outer longtitudinal edges form a
convexity so that four points are formed at each intersection of the vertically and

horizontally extending cage bars that are firmly joined after welding, whereby in



wi t hout noticable |oss of nechanical |oad carrying capacity. | @ §n&té\«7r
enbodi nent , partially in the area the intersection of twd cag b ZQQ!{'
| onger parallel side wall of the cage bar with the trapezoid shaped

profile may be dinpled inwardly along a | ength of approximately tw ce the
width of a cage bar in such a manner, that the two outer |ongtitudinal
edges forma convexity so that four Points are fornmed at each intersection
of the vertically and horizontally extending cage bars that are firmy
joined after welding, whereby in 23 NOV 2004 6 each of the cage bar

i nt er sectdabnd thaeagedayentereestiahs dhe fahgar) fpacahilel wells Hacing each rathercare
contacting each other even after being welded. In another enbodi nent, the

| onger afotichataeinglebeh otkdr svepfaftdi®elrtpweldetl, Wi th a trapezoid shaped
profile may be dinpled inwardly along its entire length (= continuous

| ongi tudi nal indenting or profiling) in such a way, that the two outer
| ongi tudi nal edges are fornmed with an outwardly extendi ng convexity

xt endi g cagh S8 sBORIMPAL RS IpAGEY. FLireFalel AR B e R o ' o' 1Y
are ar v e R SheBat PrtRom e BR e MGl SBPadl SHeuPraLL
contacting each other. In prototypes, the trapezoid shaped cage bars which
are di mfFeePréinoRys torgitudinglinéentinggenpiofiieg)incitish a wayethalithg teataitendi ng
' the rIorI:Si?t:ldinal edges are formed with an outwardly extending convexity (bulging),

wherein at each intersection of the horizontally and vertically extending cage bars

four contact point are formed which are firmly connected after being welded, so

that the (longer) opposing parallel walls are at a distance from each other even

after being welded and without contacting each other. In prototypes, the trapezoid

shaped cage bars which are dimpled along their entire length have proven

especially outstanding in their use.

In another embodiment, it may be provided that the longer parallel wall of
the trapezoid profiled pipe bar is dimpled inwardly only partially in the area of an
intersection and the longer parallel wall of the other trapezoid shaped pipe bar is
inwardly dimpled along the entire length. This may prove to be already entirely
sufficient for the average stress load. The depth of the profiling dimple of the
longer parallel wall amounts to about once to twice that of the wall thickness of the
profiled pipe bar {(about 1mm to 2mmy}); in an actual pallet container, where the

profiled pipe bar wall thickness is 1 mm and the depth A of the dimple is also 1 mm,



I n anot her enbodi nent, it nmay be provided that the |onger parallel wall of

the trapezoid profiled pipe bar is dinpled inwardly only parti @ ByNi{i/t BE04
area of an intersection and the |onger parallel wall of the other

trapezoi d shaped pipe bar is inwardly dinpled along the entire |ength.
This may prove to be already entirely sufficient for the average stress

| oad. The depth of the profiling dinpfe of the |onger parallel wall
anounts to about once to twice that of the wall thickness of the profiled
pi pe bar (about 1 nmto 2mm); in an actual pallet container, where the
profi | ecsopthat afier weddihgt-hivieémebydhe scobtach pointstdfdhdeposset] ofige barsdimeil e i s
also 1 mm 2 0 NOV 2004 7 so that after welding - whereby the contact
poi nt's qhtd S&ctEoMRS ;@2 dIRGE 1hAhS divdach intersedtionhti bag farakdiauiislfaging  at

each intersection, e long parallel walls facing each other are spaced
apart fr éad)é}y j ' ot her
even af tétyrah\%gﬁgf ﬁﬂéé‘@;%%élé? I'S pgcr)l'ﬂqi %Slﬁr\:(?tﬁ$ﬁlb a@??&?\‘?‘nggggﬁag% nomﬁgrﬁlaerrﬂ;s
pal | et comt ainers,are star t rs r X | enent s
of weat h‘%’?h e@; IQ(t)R'/‘Ia’rd e nag‘g?gyvﬁj@@gbemgeﬁ ﬁﬂ%ﬂg@’ﬂg E@i’?ﬂgﬁ‘@t%‘%‘%’& nts of
wel di ng, accunul ating rain water can asi(}lf{mdr of f d fornmation rust

is t her‘gﬁﬁﬂt@lﬂ)%%ﬂ?‘igﬁwt?i&ﬁfﬁﬁﬁt%té?!'e out nfl ﬁ@e369$ £XPOSGRI § !

contact, the formation of rust woul d be unavoi dable | eading to extensive

rust i ng e¥¢ments chiyeathearBy praviding @ distancethatween theigaga dareabthe peints,  at

| east a dinple may be provided at the side of
of welding, accumulating rain water can easily dry off and formation of rust is
thereby substantially prevented. If the welding surfaces were in contact, the
formation of rust would be unavoidable leading to extensive rusting of the cage

bars within a short time.

fn another embodiment, at least a dimple may be provided at the side of
the longer parallel wall of the trapezoid shaped pipe bar laterally at a distance to
each of the welding points. This dimple reduces the height of the pipe bar H
thereby relieving the dynamic vibrational stress and the critical peaks of the
various bending stresses that bear on the sensitive welding points. In accordance
with the invention, it is further provided that at each side of the trapezoid
shaped pipe bars, next to the welding point, a dimple may be provided, which is
spaced at a distance of at least one tenth of the width B of the pipe bar. Thus,
during occurrence of the dynamic vibrational stress, the critical tension peaks are
shifted away from the welding points to adjacent areas at a distance thereto. By

means of this special configuration, a substantial reduction in static or dynamic



the longer parallel wall of the trapezoid shaped pipe bar laterally at a
distance to each of the welding points. This dinple reduces the3 H‘é[}gﬁ@[}ﬁ#
the pipe bar H thereby relieving the dynam c vibrational stress and the
critical peaks of the various bending stresses that bear on the sensitive
wel di ng points. In accordance wth the invention, it is further provided
that at each side of the trapezoid sBaped pipe bars, next to the welding
point, a dinple nay be provided, which is spaced at a distance of at |east
one tenth of the width B of the pipe bar. Thus, during occurrence of the
dynam c strdssaon dhalwaldingssnnections i realizet emsén prepadikg theepips tidrs edthaway
fromthe welding points to adjacent areas at a distance thereto. By neans

of this gipgedlatesdlfy guhadisRihceaoSthesivariingIpoirgd Ust WhitH PediicdiionCoPtheglynam ¢
2 3 N Ov2004 8 stress on the welding connections is realized when providing

the pi pep,bagsiwsthis ?Eeﬂ'ﬁb@s \Alﬁ%(l%’b?' Ihe Heldind bﬁ'ﬁ&earreoghh\ﬁdé‘ﬁl l%l” ' nt S

by mhlch reduction o ress Isr |zed wh y the we
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bars are not partially dinpled at the welding points, but the respective
dents orKREWRP&RE Q?épﬁ?m% ddbe fire hﬁr%taéiﬂd@tf [{mglmﬂﬁﬂo@tn’iﬁ‘ep‘ﬂﬂﬁ’ﬂ@ at the

sanme side and/or the opposite side of profile in order to reduce the

~ bendi ng pwiots, dut tbel uespedtiveadenis ardinipes are psudded gt podistancantiorotha el i eve

t he wel ding points of the cage bars of static and/or dynam c stress. The
welding points at the same side and/or the opposite side of profile in order to
reduce the bending section modulus relative to the intersecting points and to
relieve the welding points of the cage bars of static and/or dynamic stress. The
trapezoid shaped profile may be configured so it can be dimpled easily and
without extensive material displacement. Dimpling (= denting, respectively
indenting, as desired formation of "vibration elements”) of the pipe bars may be
provided at only specific regions of the pipe bars whereby relief against
vibrational stress and the fluctuating flexural tension peaks on the welded
intersection or the four welding points is realized. When welding one pipe bar
together with a second pipe bar, stiffening of the pipe with an attending material
brittleness occurs at that location making the pipe bar particularly sensitive at this
point against vibrational stress. Considerable vibrational stress, which is present,
for example, during transport by truck can lead in the shortest time to breaking of
the welding points or the pipe bars itself at the welding points. In accordance with

another embodiment , the cage bar-support jacket may be configured such that

the "wanted vibration points" are not exactly at the intersecting points or in the



trapezoid shaped profile may be configured so it can be dinpled easily and
W t hout extensive material displacenent. Dinpling (= denting, Zéﬁdégmhgﬂgq
indenting, as desired formation of "vibration elenents") of the pipe bars
may be provided at only specific regions of the pipe bars whereby reli ef
against vibrational stress and the fductuating flexural tension peaks on
the welded intersection or the four welding points is realized. Wen
wel di ng one pipe bar together with a second pipe bar, stiffening of the
pipe with an attending material brittleness occurs at that |ocation naking
t he pi peproaimatar zarcutharegf behat tdast aashemidistaped fiorma gz metldingpainisoofal
stress. Considerable vibrational stress, which is present, for exanple,

during tthanameséctvn. tThe Kesived hiadtion sshisichest édtaplishedobgasimmgof the
wel di ng points or the pipe bars itself at the welding points. In accordance

Wi th aﬂﬂb@@gﬁ@@% H‘?QHY eveREIdE3ARaR % WIRAE tcré@&é‘étiogf’%fttht‘é h;gﬁé‘fdag.“r ed

such that want ed vibration points” are not exact

| cast o EHOr Ry BbnRinde hytfadadt B 4§ Bl Ao o7 i Rkt BEfut BEeCRr The
- any. GVBRE PR THalPabb, Rrahont 163 L asctns Bcirl Shengl B AmPIREy may
be arranged in the range of 10 %to 45% of the height of the pipe bar

cross sdupe bars pnay &eigby samexdwitreduced, deighe susceptabilily 4 fraciugingtdueof t he

di npl ed pipe bars may thereby somewhat reduced, but the susceptability to
fract uritodatipiee may be considerably reduced.

The invention is explained and described in greater detail hereinafter with

reference to embodiments, which are illustrated in the drawings. It is shown in:

FIG. 1 a front view of a pallet container according to the invention;
FIG. 2 a side view of a testing-pallet container;
FIG.3 an sectional illustration on an enlarged scale of the trapezoid

shaped pipe bar profile according to the invention at a pipe bar intersecting point;

FIG. 4 a further sectional illustration on an enlarged scale of a

preferred trapezoid shaped pipe profile at a pipe bar intersecting point;

FIG.5 a schematic sectional illustration of a hydrodynamic pressure



to fatigue may be considerably reduced. The invention is explajned and
described in greater detail hereinafter with reference to enb ﬁﬁéﬁ@${2004
which are illustrated in the drawings. It is shown in: FIG 1 a front view
of a pallet container according to the invention; FIG 2 a side view of a
testing-pallet container; FIG 3 an sgctional illustration on an enl arged
scale of the trapezoid shaped pipe bar profile according to the invention
at a pipe bar intersecting point; FIG 4 a further sectional illustration
on an endfiscyedaditid adforathereohesinedsitearsaitoi d shaped pipe profile at a pipe
bar intersecting point; FIG 5 a schematic sectional illustration of a

hydr odynam ¢ pressure 2 3 NOV 2004 8b effect of a fluid | oad on the
container side- wall; 2 3 NOV 2004 FIG 6 a horizontal partial sectiona
illustration of a point of greatest outward deflection of the cage; FIG 7
an enlarged illustration of an intersection of pipe bars with dinples; FIG
8 a trapezoid shaped cross section of a pipe bar according to view D of

FIG 7, FIG 9 a trapezoid shaped cross section of a pipe bar along |ine
CC



of FIG 7; FIG 10 a square shaped profile of a cross section of a pi pe bar
unstressed FIG 11 the square shaped profile of a cross sect o [5) :@U@‘F
.bar accor di ng to FIG 10- over-stressed; FIG 12 a profile of a pipe b
according to the invention - unstressed; FIG 13 the profile of a pi pe bar
according to the invention according to FIG 12 - stressed; 23 NOvV2004 10
FI G 14 another pipe bar profile according to the invention; FIG 15 a
further pipe bar profile according to tie invention; and FIG 16 a parti al
top view of a corner arc of the pipe profile according to the invention.
Shown in FIG 1, referenced wth nunmeral 10, is a pallet container
according to the invention which shows a thin-walled bl ownol ded rigid

inner receptagi® 2 madg Hkizbhed Rtaﬂ ﬁoﬁ‘&]tl idtedtioh &t & ?oln‘ﬂ‘ éfrglr%?téé?per

i nput opening and a cage of inte ecte pI pe ars 14 cl osely en opl ng

t he i nner 5@? his firmy - but detachably or

|nterchan°{I §E§@%§%¥}&@ﬂ?wgﬁﬁe bottom pallet 16. The front view as

depi ct ed exhlblts the narrow side of the pallet container 10 with an exit
val ve di sposed at the plastic receptacle 12 near.the

FIG.7 an enlarged #lustration of an intersection of pipe bars with
dimples;

FIG. 8 a trapezoid shaped cross section of a pipe bar according to
view D of FIG. 7;

FIG. 9 a trapezoid shaped cross section of a pipe bar along line C-C
of FIG. 7;

FIG. 10 a square shaped profie of a cross section of a pipe bar —
unstressed;

FIG. 11 the square shaped profile of a cross section of a pipe bar

according to FIG. 10- over-stressed;
FIG. 12 a profile of a pipe bar according to the invention - unstressed:

FIG. 13 the profile of a pipe bar according to the invention according

to FIG. 12 — stressed;



bottom The |lower front edge of bottom pallet 16, here shown in
configuration as a wooden pallet (US Runner), with the exit 1\
situated above, represents the nost vul nerable point of the %§¥ﬁgpvﬁ2684
contai ner, which is exposed to the greatest stress during approval
testing, especially during the diagonal drop test. The speci al
configuration of the cage bars with dinples (cf. Fig. 7) are shown in the
circles. Prior to the devel opnent of the pallet container according to the
invention, five different pallet containers known and avail able on the

mar ket were submtted 2 3 NOV 2004 11 to the precise conparative stress
tests (intertior pressure test, drop tests, vibration tests, test for

pressure capacgjgy {4pset, %ﬁ&ﬁspﬁigbrm r r&ﬁégc?giogﬁr%ﬁﬁg@ﬁnfm%i;ty) . In

serial vibration tests 'during tron o u ruck’transport on
bad roads, certain especially frequently occurring weak points in various
cage jackets could be isolated. The test pallet container 10 (here shown
wi thout the elasticity pr tin di npl es) shown in FIG 2, which for
testing pur posé@-v& al s%?lgﬁ]qr %P@FB’O@%B?EQ’@@S to dhe BivenHeANd over | oad
testing, is shown with circles drawn to illustrate those points narked at
the horizontal and vertical cage bars, which fail and begin to break first
according to the conparative testing results during dynam c vibration
stress, (cf. AFIG. 10, 113 partial top view of a corner arc of the pipe profile according

o the invention.

Shown in FIG. 1, referenced with numeral 10, is a pallet container
according to the invention which shows a thin-walled blow-moided rigid inner
receptacle 12 made of thermoplastic material (HD-PE) with an upper inpﬁt opening
and a cage of intersected pipe bars 14 closely enveloping the inner receptacle,
and which is firmly — but detachably or interchangeably connected to the bottom
pallet 16. The front view as depicted exhibits the narrow side of the pallet
container 10 with an exit valve disposed at the plastic receptacle 12 near the
bottom. The lower front edge of bottom pallet 16, here shown in configuration as a
wooden pallet (US Runner), with the exit valve 18 situated above, represents the
most vulnerable point of the pailet container, which is exposed to the greatest
stress during approval testing, especially during the diagonal drop test. The
lspecial conﬁguration of the cage bars with dimples (cf. Fig. 7) are shown in the

circles.

Prior to the development of the pallet container according to the invention,

five different paliet containers known and available on the market were submitted



FIG 3 shows an area of intersection of a closed pipe bar profile 18 in
accordance with the invention, a trapezoid shaped cross sectio 33N| hgema
wall and a shorter wall extending parallel to each other 20, 22 ?‘?ﬁ%ﬁﬂ
two straight walls 24 extending obliquely relative to each other, and

begi nning fromthe |longer parallel wall 22 that extend obliquely connect

 to the shorter wall 20, whereby the two straight side walls of profile 18

whi ch extend obliquely relative to eachyjother forma crown angle 26 in the
range of 200 to 45, preferably about 36. The ratio of height to wdth of
t he trapezoid shaped profile of the pipe bar is in the range fromO0.8 to
1.0, -- preferably about 0.86. Due to the relatively great height of the

trapezoid Al Of M j l¢J, ChU

cor esponth i ERisBindtelfy B &%‘%ﬂ%ﬂ"@% ﬁﬂ%@?&%@ﬁf 8 rgtof g
due to th I sed and compact ¢ n atlon of 20|d shaped
profile, fe&gs ﬁﬁfsfef%aﬁfss% HRAC J\?@ﬁp?tﬁ're:!‘)f iﬁ?‘if‘ 'ﬂ%é@paﬁ@ﬁcéﬁ‘par ed
to pi pe bar profiles that are conflgure a ci rcuI ar profile or those
havi ng anS@jifdlviagen testsiditring simuation,of {qmg hmléf%céfctrawqﬂ opthadfaasisded
horizontal axis of the walls 24 extending obliquely relative to each ot her
at crown certpin edpecimlly dtamuentiecheirigigt wehlo poirtte ipradridus cage jmekstsr amlild

begi nning fromthe |longer parallel wall 20 is about 2H The di stance can
be in theps uiedf 0.75 to 2.5 H The trapezoid shaped profile 18,
preferably utilized is depicted in FIG 4. In a sinple manner, the |onger
parallel wall 22 is only partially inwardly dinpled in the

The test pallet container 10 (here shown without the elasticity promoting
dimples) shown in FIG. 2, which for testing purposes was also deliberately
submitted to continueous overload testing, is shown with circles drawn to illustrate
those points marked at the horizontal and vertical cage bars, which fail and begin
to break first according to the comparative testing results during dynamic vibration

stress, (cf. FIG. 10, 11)}.

FIG. 3 shows an area of intersection of a closed pipe bar profile 18 in
accordance with the invention, a trapezoid shaped cross section, a longer wall and
a shorter wall extending parallel to each other 20, 22 and the two straight walls 24
extending obliquely relative to each other, and beginning from the longer paralle}
wall 22 that extend obliquely connect to the shorter wall 20, whereby the two
straight side walls of profile 18 which extend obliquely relative to each other form a
crown angle 26 in the rangé of 20° to 45°, preferably about 36°. The ratio of height
to width of the trapezoid shaped profile of the pipe bar is in the .l;ange‘ from 0.8 to
1.0, - préferabiy about 0.86. Due 1o the relatively great height of the trapezoid

shaped profile (without a bend in the oblique side walls) a correspondingly high



area of the intersection of two pipe bars in such a manner that at each_ of
the two outer |ongitudinal edges a convexity 28 is fornmed that3oN(Dés?004
outwardly, so that at each intersection of the horizontally and vertically
extendi ng pi pe bars, four contact points are fornmed, which after being

wel ded, are firmy connected to each other, whereby the (longer) parall el
wal | s 22 opposite each other in each pipe bar intersection are stil

spaced from each other even after weldifag. In an especially preferrred
enbodi nent, the longer parallel wall 22 is dinpled inwardly along the
entire length h of the pipe bars, whereby the two outer |ongitudinal edges
are provided wth an outwardly bul ging convexity 28. The pipe bar having

the conti pugwsl gﬁﬁ;i.%%! i%ge%rgnu ,Zé?icﬂdﬁé"i‘t??ﬁe Riicdeld! En&%ohﬂ%xtcg rcﬁéfj@}rgatign of

outstanding and Is actured froma pipe tenp

di anet er . L. ClLel C LK t Jength) . The depth di npl e
of the | oﬁ%‘? {ré&g%?#i Ss‘gagg@{? @E)Qg{?ﬁ'?ge%ﬁgquﬂeb 'Eﬂgﬁpa}%gdaﬁéﬂf’ﬁ?}n%g}"&PSt wi ce
that of the wall thickness of the pipe bar _(about 1 mmto 2 ; inafully
formed paPP&OMRAENEIPS BRI RiR s thplaredanfighrad with & pecublan progleronihogad t he
depth of the dinmple 1 mm The wel ding at each of the four contact points
at each i havinga ppen profilelhs distangexfithe interdestion of iy extemdeddiorizontal

el ectrical resistance pressure wel ding. Wien carrying out the four-point

wel di ng, akiseofdhe waills @4cardending bligeclpeehatve tesaeh dtivgedthsowalbngle P68 so
that the opposing parallel walls 22 in each intersection are still

di st ancedabéehRAkeIgRE RSSf the profile or, measured beginning from the longer parallel

wall 20 is about 2H. The distance can be in the range of 0.75tc 2.5 H.

The trapezoid shaped profile 18, preferably utilized is depicted in FIG. 4. In
a simple manner, the !o.nger parallel wall 22 is only partially inwardly dimpled in the
area of the intersection of two pipe bars in such a manner that at each of the two
outer longitudinal edges a convexity 28 is formed that bulges outwardly, so that at
each intersection of the horizontally and vertically extending pipe bars, four contact
points are formed, which after being welded, are firmly connected to each other,
whereby the (longer) parallel walls 22 opposite each other in each pipe bar

intersection are still spaced from each other even after welding.

In an especially preferrred embodiment, the longer parallel wall 22 is

dimpled inwardly along the entire length of the pipe bars, whereby the two outer

longitudinal edges are provided with an outwardly bulging convexity 28. The pipe
bar having the continuously dimpled trapezoid shaped profile 18 has proven
outstanding and is being manufactured from a pipe template having a diameter of

18mm (56.556mm in circumferential length). The depth of dimple of the longitudinal



by about 0.5 mmto 2nmm preferably, about 1 mmand are not in contact with
each other even after being welded- (distance A= 1 nm. This

_partcularly inmportant aspect, since pallet containers oftentZHiJﬁgAé2004
stored outdoors and are exposed to the weather. By distancing the cage
bars from each other at the welding points, rain water which m ght

accunul ate there dries off by exposure to air and thus, rusting is
substantially prevented. Wel ding surfaces that are abutting each other are
inevitably prone to formation of rust, which can | ead to heavy rusting of
the entire cage in the shortest tinme. Illustration of the cross section
also clearly shows that the width of the (longer) parallel wall 22 that

remai ns b. | @i ' ' : anme
e The. wi G oM, IR eBBUE bles B (G RS P, RRRREEY GR i bbbl ot
represent gt [ R tes the,changi.n ef orm def | I on of
the cage fatggg'gtﬁﬁﬂetbt %Q/nfgn}f‘ E{EM ﬁ?}ﬁ}eldéﬂglfe(is qn&ug&r %W&B@‘Pﬁﬁ (9?%9
interior pressure of the flyid goods load - illustrated in the right hand
side in FPIBS R i Amand fe AERIHRIIthe siEplect mue: Thmweldingat gaeiu of egfour
approximately at the level of 2 3' NOV 2004 14 the center of gravity S of

t he | oadeePnfaeldpoinish Bt Bagk dntersactiopooft thespipef baiseisceaydedheitgby meams af t hat
| evel the vibration anplitude toward the outside is approxinmatly two-
tines thatleofrickheesistancel pressiare fvelding hwiiera sanyinh cowrthat fosi-paa agsiding, Cr ack

formation in the cage pipe bars during vibrational stress is in the area of

the |l owerthe crossing cage bars are being pressed together about 1mm, so that the
opposing parallel walls 22 in each intersection are still distanced from each other
by about 0.5 mm to 2mm, preferably, about 1mm and are not in contact with each
other even after being welded. (distance A= 1mm)._This is a partcularly important
aspect, since pallet containers oftentimes are stored outdoors and are exposed to
the weather. By distancing the cage bars from each other at the welding points,
rain water which might accumulate there dries off by exposure to air and thus,
rusting is substantially prevented. Welding surfaces that are abutting each other
are inevitably prone to formation of rust, which can lead to heavy rusting of the
entire cage in the shortest time. Hlustration of the cross section also clearly shows
that the width of the (longer) parallel wall 22 that remains between the outwardly
bulging edges 28 is approximately the same as the width B1 of the opposite

(shorter) paraliel wall 20.

The schematic representation of FIG. 5, illustrates the changing deforming

deflection of the cage jacket due to dynamic vibrational stress. The hydrostatic
interior pressure of the fiuid goods load - illustrated in the right hand side in FIG. 5

causes the maximal cage deflection D, D; occurring approximately at the level of



hal f of the cage. The schematic representation of a partial sectional view
in FIG 6 illustrates the horizontal cross section at the |lo nmvfznni
“maxi nal defornation effect Da and Di. There is no interferen

vi brational deflection directed towards the outside, while inside the

fluid colum encounters the opposite side wall. The lower circunferenti al
hori zontal cage bars 30 are thus submtted to great bending stresses
particularly, in the vicinity of the cqgner bends 38. FIG 7 shows - in an

interior view of the cage - the intersection 36 of a horizontal pipe bar
30 with that of a vertical pipe bar 32. In the intersection 36, the four
wel ding points are indicated. The trapezoid shaped. pipe profile of

hori zont ghe %ﬂier%@ﬁﬁﬂt;{s?%gt%(y&aﬁy ngy%c\f&hlc e% L alf %ﬁﬁ%&%@a&t h

one dinple 34 at ersec

oo - pvet. i taptBlet B8 B3RS armililfie Wb SoE AtBeiS i pePrmatley

wi dt h B. \/ew D of the non-deforned trapezoid shaped profile 18 is shown
in FIG gwenhimes that odiihgtingideowhich isithgreasen dhe tieatest dapgecof cragk shown
in FIG 9. The dinples 34 in the pipe bar can be made on the side of the
("1 onger "foripatien irethevgagde pipedraraddring vithatisnalestrefsstis én thepasianof thedowet er )
paral | el 23NOV2004 15 wall 20. Thus, nunerous variations may thereby be
real i zed, halboftthatcalget ween two cage bar intersections at |east two dinples
may be provided at the outer side of
The schematic representation of a partial sectional view in FIG. 6 illustrates

the horizontal cross section at the location of the maximal deformation effect D,

and D;. There is no interference of vibrational deflection directed towards the

outside, while inside the fluid column encounters the opposite side wall. The lower

circumferential horizontal cage bars 30 are thus submitted to great bending

stresses particularly, in the vicinity of the corner bends 38.

FIG. 7 shows — in an interior view of the cage - the intersection 36 of a
horizontal pipe bar 30 with that of a vertical pipe bar 32. In the intersection 36, the
four weiding points are indicated. The trapezoid shaped pipe profile of horizontal
bar 30 and that of the vertical bar 32 is provided each with one dimple 34 at each
side exactly next to the intersection 36, respectively the four weiding points,
whereby the dimples 34 are distanced to the point of intersection 36 by at least
one tenth of the pipe bar width B. View D of the non-deformed trapezoid shaped
profile 18 is shown in FIG. 8 and an illustration of the dimple 34 along the line C-C
is shown in FIG. 9. The dimples 34 in the pipe bar can be made on the side of the

(“longer”) parallet wall 22 orfand on the side of the opposing (“shorter®) paraliel



the trapezoid shaped profile or/and two dinples may al so be prOV|ded at the
i nner side. Significant with these enbodi nents i s however, mf 2@04
_bars are not dinpled or deforned directly at the point of |ntersec 'on
respectively at the welding points, but only at a distance to them When
reducing the height H of the profile, the depth T of one dinple 34 should
be kept- low if possible, i. e. in the range of 15%to 50% in a preferred
enbodi ment, the depth T of the dinple iy about 33% of the height H of the
profile. The |ongitudinal extension of dinple .34 along the bar should be
in the range of about one and one half to three tinmes the wdth B of the
profile, in a preferred enbodi ment, the |ongitudinal extension of an

di mpl e SAyhpop0eHhs! rﬁSro}Eé\Lar%fhoEE"?n%Vﬁfér%tgx/%%gh oﬁgagﬁggg@g@pgé‘i e

unstressed pipe pro Kno squa

al ong the_ ent relenth of t fter alread short

peri od ofc‘:‘lﬂﬁng E‘t‘?ﬁ ¢lgns ﬂtaga§{)ﬁ%%fmf’%ﬁrfﬁ?¥§? 'fovéd"# th kit§3éét‘f§)%|(i’fthe
hori zontal bar 30  directly at the intersection, respectively at the

wel di ng pherrapezgid shaped pigdle arand two direples mayralsorloe peavided ot the inorE or -
respectively, the tearing of the cage bars always occurs in the area of
hi ghest psiti¢. Significant witbr thesetérsbodivmrnitois hWoweset, that theapigs balsibge mot of
the cage jacket occurs. The vertical pipe bars are arranged at the inside
of the cafimpled ketdefonéd eiifeetly zarthal poinpof HAtepstionabF F8GRSEIREN BE the

outside. Cracks 2 3 NOV 2004 16
welding points, but only at a distance to them. When reducing the height H of the
profile, the depth T of one dimple 34 should be kept low if possible, i. e. in the
range of 15% to 50%; in a preferred embodiment, the depth T of the dimple is
about 33% of the height H of the profile. The longitudinal extension of dimple 34
along the bar shouldlbe in the range of about one and one half to three times the

width B of the profile, in a preferred embodiment, the longitudinal extension of an

| dimple 34 is about twice that of the profile width B.

FIG. 10 shows an unstressed pipe profile of the known type having a
square shaped profile along the entire length of the bar. After already a relatively
short period of dynamic vibrational stress, formation of a crack is seen on the
horizontal bar 30* directly at the intersection, respectively at the welding points, as

'_is llustrated in FIG. 11.

The formation of cracks or respectively, the tearing of the cage bars always
occurs in the area of highest pull tensions, or at the location where the greatest
bulging of the cage jacket occurs. The vertical pipe bars are arranged at the inside

- of the cage jacket and the horizontal pipe bars are arranged at the outside. Cracks



and fracture points always occur in the area of the |ntersect|on d|r ct{
next to the welding points (cf. circled views in FIG 2). Cr dh4
formng at the vertical pipe bars - and relative to the jacket- almays
travel fromthe outside to the inside and always start on the inside of
the horizontal bars travelling to the outside. In conparative tests, it
has been found that the cage jackets made from cage bars wth an open
profile and provided with flat outwardlj angl ed edges exhi bit good
stacki ng capacity because the welding points are relativley far part from
each other within the intersection, but they react nost unfavorable to
vibrational stress. As conpared to the square shaped pipe profile, in FIG

aclo of 8.1 dance
vent | onad bR R AR GrRlnBRE Fria St s BERI BECUIhEAL e
Il lustrated |.n exa rated manner, i n_Fl a k formation does not
occur eveW€ K*"E‘Qe Bﬁgf%aéfge%xmmﬁﬁo 233 gfaé‘i‘ﬁﬁﬁ%ﬁ orgying &k theyertigal pipe
hand, this is due to the welding points in the intersecting area being
free of wealknessd iedatvertg theptkat- alveayishisaval dram dhe putside te thevinside endt he
ot her hand, the dinples 34 reduce the bendi ng section nodul us and function

as a Ki ndiwﬁys" btandiongthe irgdde wifethel bodt@ttabbalreasivellingats the | outsigeanae
fromthe intersection thereby acting to prevent the peak tensions
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other within the intersection, but they react most unfavorable to vibrational stress.

As compared fo the squére shaped pipe profile, in FIG. 12, a closed
trapezoid shaped pipe profile 18 in accordance with the invention is shown with
two dimples 34 in a horizontal bar 30. As illustrated in exaggerated manner in FIG.
13, crack formation does not occur even after prolonged exposure to vibrational
stress. On the one hand, this is due to the welding points in the intersecting area
being free of weakness-inducing dimples and therefore very stable, while on the
other hand, the dimples 34 reduce the bending section modulus and function as a
kind of "bending hinge" when located at least at a small distance from the
intersection thereby acting to prevent the peak tensions impacting upon the

sensitive welding points and deflecting them towards more distant flexible areas.

The special problems in constructing a particular embodiment of a cage
jacket is that the vertical and horizontal cage bars should be as stable and rigid as

possible in order to prevent excessive bulging of the pallet container which is, for



2 3 NOV 2004 17 exanple, exerted by interior pressure; and on the other
hand, a high bending section nodulus should be provided to c@u@tﬁ{p@t2004
~constant dynami c vibrational stress; whereby the two afore-nentioned
criteria operate in opposite directions. Wile considering favorable, i.e.
| ow production costs, an optimal solution nust be found. According to the
| atest trends according to the invention, the known pallet containers
havi ng cage bars with an even profile ajong the | ength of bar, as for
exanpl e according to DE 297 19 830 U rmay be suited as storage containers
but are not suitable as containers for carrying dangerous fluid | oads
submtted to dynam c vibrational stress. The afore-cited patent

publicati thﬁﬁle?%ﬁeﬁnbigtﬁteﬁghgﬁ?%ﬁrei anaf Bﬁ.tﬂﬁ (gthgr hléﬂﬁw'é R@hl GEndin

cont ai ner has a cage ] ac rom pi pes w cireurar cross "geltion

that are vi d L1 h_di ol at least at the | ded pipe_intersectigns. A
st at enentg%cﬁloﬁ'a@gdgﬁliﬁ Sﬁ‘#,'gﬁ %%t%ﬂ‘('%??& G iCQHS@ngﬁga"}IQ _Vfb;59t'QIdgﬁ ng a
rofiled i pe (there), according the_invention (wthout any |ocalize

i mpl es) stERss, ‘&W@Lﬁﬁhea@&; F tm%ﬂqrseda%tea'@déperate Hbepphsite gipetiens.y
state the latest trends in the present invention and sinply shows that the
ef fect of While copsisisiring fovanabla, i en love produsntionl eosts, &in eptinealgdiutiondmuisbbat i on
el asticity have not been taken into account when such cage jackets of

pal | et. cofouatdnAcsonrting toibie ldtest trends aosarding &) thesipverfiiuh, dB@ tkholnabaliche

dinples 34 in the trapezoid shaped profile according to
containers having cage bars with an even profile along the length of bar, as for
example according to DE 297 19 830 U1 may be suited as storage containers but

are not suitable as containers for carrying dangerous fluid loads submitted to

dynamic vibrational stress.

The afore-cited patent publication is based on the prior art insofar as the
known pallet container has a cage jacket made from pipes with a circular cross
section that are provided with dimples at least at the welded pipe intersections. A
statement on page 2 of that patent disclosure which states “....by using a profiled
pipe (there) according the invention (without any localized dimples) local tension
accumul-ation is avoided...." does not correctly state the latest trends in the
present invention and simply shows that the effect of the opposite connection
between flexural strength and vibration elasticity have not been taken into account

when such cage jackets of pallet containers are submitted to fransport stress.

The depth T of the dimples 34 in the trapezoid shaped profile according to
the invention are approximately between 25% and 50%, preferably approximately

33% of the height H of the pipe bar broﬁle. An dimple by 5mm (=33%) is generally



the invention are approxi mately between 25% and 50% preferabl
approximately 33% of the height H of the pipe bar profile. gd‘»’rﬁ;b[)é/tﬂ[][]lr
5mnm (=33% is generally 2 3 NOV 2004 18 .sufficient at a pipe having a

hei ght of 15mm whereby the vibrati onal stress at the welding points is
either kept lowor is elimntated while retaining a sufficiently high
rigidity in the pipe. This rigidity is inportant in order to keep the
~vibration anplitude of the lateral bulg ng of the vibrating cage at a | ow

level. FIG 14 illustrates an enbodi nent having two dinples 34 at the side
of the pipe bar profile facing away fromthe welding points with the short
paral l el wall and which - as is showmn in Fig. 15 - illustrates a

??%Lfe'z;f’déﬁﬁa%i‘é%.%ﬂ' pr%vwéﬁg'qu?glﬁv"ﬁ@“aﬁ&emh i ﬁéh Frest g, e
aral el UBIFhEBoFs B et Frnl oy 5T %ﬁwﬁe@&wﬁ%wﬁ@ﬁfﬂg agoreiniah
manner sq that the di g?I es_are exactly opposjite each other. The dinples

are spaceHIHEY & the pigeqil BisHigiditgts miporant iueidey tokesn the vibwtionamplitude B of
the pipe bar profile from the intersecting point 36. Placing the dinples

34 in eachfbe iateealdaﬁgmgeuftmmnannwca@ dlea v leyeR0, 22, particulalry
enhances the "hinge effect” or the elasticity of the pipe profile.
According to the technical teaching of the present invention, the
configuration of the dinples 34 in the horizontal and vertical pipe bars
30, 32 can FIG. 14 illustrates an embodiment having two dimples 34 at the side of the
pipe bar profile facing away from the welding points with the short parallel wali 20,
and which - as is shown in Fig. 15 - illustrates a modified and partic;ularly useful
variation of that embodiment. The trapezoid shaped pipe profile 18-is provided
wiith dimples 34, each at the side of the shorter parallel wail 20 and on the side of
the longer parallel wall 22 laterally next to a intersectiing point 36 in such a manner
so that the dimples are exactly opposite each other. The dimples are spaced here
at a distance of approximately one tenth of the width B of the pipe bar profile from
the intersecting point 36. Placing the dimples 34 in each of the paralle! extending

side walls 20, 22, particulalry enhances the “hinge effect* or the elasticity of the

pipe profile.

According to the technical teaching of the present invention, the
configuration of the dimples 34 in the horizontal and vertical pipe bars 30, 32 can

- be of different depth depending on the intensity of the dynamic stress expected to
bear on the cage jacket 14. Thus, in accordance with specific demand or need,
while retaining sufficient flexural strength, the optimal vibrational elasticity in the

horizontal and vertical pipe bars can be controlled in various areas of the cage



be of different depth depending on the intensity of the dynamc stress
expected to bear on the cage jacket 14. Thus, in accordance?&ﬁi%ﬁ@b@@ﬂﬂ%c
~demand or need, while retaining sufficient flexural strength, the optinal
vibrational elasticity in the horizontal and vertical pipe bars can be
controlled in various areas of the cage 2 3 Nov 2004 19 jacket, for exanple
in the longer side walls, or the shorter front and rear walls of the pallet
container. FIG 16 illustrates a furtheg inmportant enbodi ment for reducing
the bad effects of the dynam c vibrational stress of the horizontal pipe
bars. In the region of the 90 bent corner areas and parallel to the
vertical, the horizontal pipe bars 30 of the cage jacket 14 are flattened

such thﬂ]jgfcggt?,’ 8l & arﬁﬁf& ﬁ;}sth@ 1Bh nég&%tiéb%%é‘%pgh%ﬂéét ahdl r%%@y@ﬁ%ﬁ‘fre of

ar eas, i Zont a es nee POSSESS  a | Aig
greater ipportance here is a higher elasticity. Particularly favorable
test resu -%!%ISOP G'zed with pallet containers that have horizontal pipe

bars 30 which are flattened in the corner areas 38 of support jacket 14
fromthe inside and/or fromthe outside by at |east one fourth of the
hei ght H of the dianeter of the profile 18. In one of the enbodi nents
actual | y bui | t FiG.ha6 hhustrzdes & fugthegrsimportand erhbediment goo mediicih) ethe algsd
jacket are flattened fromthe inside by about 20 % and formthe outer

Cage | ackerTar e o g O e Bl en o reloof (e
the 90° bent corner areas and parallel to the vertical, the horizontal pipe bars 30 of
the cage jacket 14 are flattened such that they also act as a hinge-type “bending
joint®. In the comner areas, the horizontal pipes need not poséess a high bending
resistance, of greater importance here is a higher elasticity. Particularly favorable
test results were realized with pallet containers that have horizontal pipe bars 30
which are flattened in the corner areas 38 of support jacket 14 from the inside
and/or from the outside by at least one fourth of the height H of the diameter of the
profile 18. In one of the embodiments actually buiit, the horizontal pipes in the
fower region of the cage jacket are flattened from the inside by about 20 % and

form the outer corner arch by about 35%, white of flattenings in the upper region of

the cage jacket are configured so they are incrementally reduced.

- At this point it should be pointed out, that the essential features of the
invention are rendered schematically and in an exaggerated way in the patent
drawings, which should not be interpreted as limiting but merely for purposes of

illustration and better understanding by the viewer.



At this point it should be pointed out, that the essential features of the

i nvention are rendered schematically and in an exaggerated wayg ¢ “nsv 2084
_patent draw ngs, which should not be interpreted as limting but nerely
for purposes of illustration and better understandi ng by the viewer.
23NOvV2004 20 It is understood that the variations as shown can be conbi ned
in various ways and that other conbinations are also within the spirit of
the invention. The above-presented posshble variations, particularly the

| ower region of the cage jacket can be provided with different neans for
realizing sufficient flexural strength wth an optiml suitable pipe bar
elasticity. 2 3 NOV 2004 21 REFERENCE NUMERAL LI ST 10 pallet container 12

| nner. 1 ecept ach s iddaBisiodd ifAdRel BiEfbnd PSRN AR W bomtfindd FPFARbES

profile 20 short par ong paralle
ways and that other combinations are also within the spirit of the invention.
The above-presented possible variations, particularly the lower region of the cage

jacket can be provided with different means for realizing sufficient flexural strength

with an optimal suitable pipe bar elasticity.



24 straight slanted wall .26 crown angle 28 convexity (bulging) 30

hori zontal bar 32 vertical bar 34 dinple (30, 32) 36 intersect??@ Qﬁgv 2@04
38 corner arc (30) 40 flattening (38) A distance (22-22) B width profile
pi pe Bl reduced width (22) H height profiled pipe S |oad-point of
gravity T depth dinple (34) Da outer deformation D inner deformation 2

3 NOV 2004 22 Patent Clains '|I. Pallet container having a thin-walled
rigid inner receptacle from 21
REFERENCE NUMERAL LIST
10  pallet container A distance (22-22)
12 inner receptacle HD-PE ' B width profile pipe
14  cage jacket B4 reduced width (22)
16  bottom pallet ' H height profiled pipe
18  trapezoid profile 3 load-point of gravity
20  short parallel wall T depth dimple (34)
22  {ong parallei wall D, outer deformation
24  straight slanted wall D; inner deformation

.26 crown angle
28 convexity (bulging)
30 horizontal bar
32  vertical bar
34  dimple (30, 32)
36 intersection (30, 32)
38_ corner arc (30)

40 flattening (38)



thernoplastic plastic material for storage and transport of fluid or free-
fl owi ng goods, and cl osely surrounded by an outer cage jacket q;mga%szgg#
support casing and a bottom pall et on which the thernoplastic ceptacl €’i’s
supported and which is firmy connect&d to the support casing; wherein the
cage jacket consists of vertical and horizontal hollow bars wel ded together
at intersecting points, characterized, in that the hollow bars exhibit a
closed profile with a trapezoid shaped cross section and with a | onger and
a shorter wall extending parall el Paene@tdimet her and two straight walls
extending at an oblique angle relative to each other, and, beginning from
the I onger parallel wall extend and connect to the shorter wall, whereby
the two straight and obliquely angled side walls of the hollow bar profile

[orm s o ouane o va0ge Ob RIS ight e hkosbanle Shonpnd
2t a di'st ancie Al RSt b b GYe, Bl St B AT & e Che.
char act or 7 loWIK SPRHS RS HRsgiSLAAUTHERT ah DHiaE)Co0R JaHESt PR 8P & ho! | ow
bar profile isﬁpg)grt tcgging and a bottom pallet on which the thermoplastic receptacle is

supported and which is firmly connected to the support casing; wherein the

cage jacket consists of vertical and horizontal hollow bars welded together

at intersecting points, characterized, in that

the hollow bars exhibit a closed profile with a trapezoid shaped cross

section and with a longer and a shorter wall extending parallel to each other

and two straight walls extending at an oblique angle relative to each other,

and, beginning from the longer parallel wall extend and connect to the

shorter wall, whereby the two straight and obliquely angled side walls of

the hollow bar profile form a crown angle in the range of 20° and 45°,

preferably about 36°; and wherein the trapezoid-shaped hollow bar profile

is provided adjacent to a welding point laterally at each side thereof with

a dimple each at least at a distance to the welding point of about a tenth of

the width of the hollow bar.



range of 0.8 and 1.0 -preferably about 0.86. 3. Pallet contaipe rdi
to claiml1l or 2, characterized, in that the |onger parallel @aélﬂﬁ\?tmﬁg

trapezoid hollow bar profile in the area of the intersection of two holl ow
bars are dented inwardly in such a ma@fer that a convexity (bulging) is
formed at the two outer |ongitudinal edges so that at each intersection of
the horizontally and vertically extending hollow bars, four contact points
are formed, which are firnmly connected to each other after welding,

wher ei n j he &pc%%?r walls facipg each, other in each hollow bar intersection
are stil4 sp SPRRINST 35HP toelpPlafter wel ding and are not in
contact with each other. 4. Pallet container according to claim1l or 2,

char act er i zeharacteriged, irethadnger parallel wall of the trapezoid profile is
dented inwardly along the entire |length of the pipe, such that at each of

the two out ertheohgightdiidtalratiodiH/B) aof cipevpézoid thollvw har iprofiler e el t hat
at each intersection of the horizontally and vertically extending holl ow

bars four contage dfQ.8bAdAE -preferbbly a4Rd 0&6.formed, which are firmy
connected to each other after welding, wherein at each intersection of the

hol | ow bars the |l onger parallel walls facing each

3. Pallet container according to claim 1 or 2,

characterized, in that

the longer parallel wall of the trapezoid hollow bar profile in the area of
the intersection of two hollow bars are dented inwardly in such a manner
that a convexity (bulging) is formed at the two outer fongitudinal edges so
that at each intersection of the horizontally and vertically extending hollow
bars, four contact points are formed, which are firmly connected to each
other after welding, wherein the longer walls facing each other in each
hollow bar intersection are still spaced apart from each other after welding

and are not in contact with each other.

4, Pallet container according to claim 1 or 2,
characterized, in that
the longer parallel wall of the trapezoid profile is dented inwardly along the
entire length of the pipe, such that at each of the two outer longitudinal
edges a convexity (buiging) is formed and that at each intersection of the

horizontally and vertically extending hollow bars four contact points are



other are still spaced apart after welding and are not in cont ?ﬁ wi_th each
other. 5. Pallet container according to claim3 or 4, charactér i%@M’QﬂD4
that the longer parallel wall of the trapezoid shaped profile of a holl ow
bar is indented inwardly in the area2éf the intersection, and in the other
hol l ow bar the longer parallel wall of the trapezoid shaped profile is

I ndented inwardly extending along the entire length of the holl ow bar. 6.
Pal | et container according to claim1 through 5, characterized, in that

t he di stance between the two |onger parallel walls of the intersecting

hol | ow bars #rmad, nhich age fisnssnnegteshia eactpather @fter avelding, whereinlatrm 7.
Pal | et contai ner according to one of the preceding clainms 1 through 6,

char act er i zeeachrintehsgctiomeof thenbelgw feeralthellomgdd paeitel wailg fhcihgetht he
outwardly extending convexities (bulgings), when seen in cross section of
the trapezoi dthuraire! <ill gjda;ealésﬁart Bfief YVEiMG Hrld afe hEEIERREEE Rith At er)
parallel wall, 2 3 Nov 2004 25 8. Pallet contai ner according to one of the
precedi ng cl gigg 1 through 7, characterized, in that

5. Pallet container according to claim 3 or 4,
characterized, in that
the longer parallel wall of the trapezoid shaped profile of a hollow bar is
indented inwardly in the area of the intersection, and in the other hollow
bar the longer parallel wall of the trapezoid shaped profile is indented

inwardly extending along the entire length of the hollow bar.

6. Pallet container according to claim 1 through 5,
characterized, in that
the distance between the two longer parallel walls of the intersecting

hollow bars after welding is about 0.5mm to 2mm, preferably about 1 mm.

7. Pallet container according to one of the preceding claims 1 through 6,
characterized, in that
the (longer) parallel wall remaining between the outwardly extending
convexities (bulgings), when seen in cross section of the trapezoid profile

exhibits the same width as the opposite (shorter) paraliel wall.



the trapezoid hollow profile has at | east one dinple at the side of the

| onger parallel wall which is at a distance and laterally nexg 8oNg) Vel @i hg
point. 9. Pallet container according to one of the preceding Clains 1
through 8, characterized, in that at 2Peast two di nples are provided
between the two intersecting points at the shorter of the parallel walls,
that is, at the reverse side of the welding point, or/and at |east two

di npl es are provided at the side of the longer parallel walls, that is at
the side of the welding points. 10. Pallet container according to one of

t he precdi nd’@lieti santainaianegrding tocone & theipreseding ¢laimsththrawphty of

di npl e which reduces the height of the profile is kept rather snall, that

i s about bet wldwrattexized irbthit pref erably about 33% of the height of the
profile. 11. Pallet container according to one of the preceding clains 1 to

10, charact etheziedpezoid thwlow: peofilonigds udileast ené alifipld aaftha idepoE the
| ongi tudinal direction of the hollow 23 NOV 2004 26 bar - is about between

one and one hgh ex‘é‘?ﬁra‘ll@f %Ht\hlﬁiﬁﬁv&&%hﬂd@g@n@é ahBSaRirally hext & &f GeRihy -

about tw ce tha the profile
point.
9. Pallet container according to one of the preceding claims 1 through 8,

characterized, in that

at least two dimples are provided between the two intersecting points at
the shorter of the parallel walls, that is, at the reverse side of the welding
point, orfand at least two dimples are provided at the side of the longer

parallel walls, that is at the side of the welding points.

10.  Pallet container according to one of the preceding claims 1 through 9,

characterized, in that
the depth of dimple which reduces the height of the profile is kept rather
small, that is about between 15% and 50%, preferably about 33% of the

height of the profile.

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

characterized, in that

the longitudinal extension of a dimple in longitudinal direction of the hollow



12. Pall et container according to one of the preceding clains 1 through 11,
characterized, in that at the side of the shorter parallel w%%l $W6ép?gﬁpﬁ
side of the longer parallel wall, each trapezoid holl ow bar ﬁ%f [
provided with a dinple each laterall¢6next to an intersection, so that the
di npl es are exactly opposite each other, wherein the dinples are at | east
at a distance of about one tenth of the width of the hollow bar profile
fromthe intersection. 13. Pallet container according to one of the
preceding clains 1 through 12, characterized, in that the dinples of the
pi pe bars hakara igi gt detwerpone; andieperfidhaed dareehlimes ﬁh@mg{zyobth& he
dynam c vibrational stress in various areas of the cage jacket or/and in

t he hori zont girohladprefertablyalabhot twiee Heat ©f tHetprofitd Widthcont ai ner according to
one of the preceding clains 1 through 13 characterized, in that the

hori zontal hollow bars are flattened in parallel- respectively in vertical
direction in the conmer areas that are bent at a 900 angle. 2 3 N OV 2004 27
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characterized, in that
at the side of the shorter parallel wall and at the side of the longer parallel
wall, each trapezoid hollow bar profile is provided with a dimple each
laterally next to an intersection, so that the dimples are exactly opposite

each other, wherein the dimples are at least at a distance of about one

tenth of the width of the hollow bar profile from the intersection.

13.  Pallet container according to one of the preceding claims 1 through 12,
characterized, in that
the dimples of the pipe bars have a different depth in dependence on the
intensity of the dynamic vibrational stress in various areas of the cage

jacket orfand in the horizontal and vertical hollow bars.

14.  Pallet container according to one of the preceding claims 1 through 13
characterized, in that
the horizontal hollow bars are flattened in parallel- respectively in vertical

direction in the corner areas that are bent at a 90° angle.



have a flattened configuration fromthe inner side or/and fromthe outer
side by at |east one forth of the height of the cross secti onzog Ngﬁ/ 2004
profile. ABSTRACT (FIG 1) The instant invention refers to a“pall
container (10) with arigid thin wall & inner receptacle (12) from
thernoplastic material for storage and transport of fluid or free-flow ng
| oads, with a cage of crossed pipe bars (14) closely surrounding the
plastic receptacle (12) as a support jacket and a bottom pallet (16) which
supports the receptacle and on which the support jacket is firmy

at t ached15. whdralley comfgines ggeording) claighib#i ses vertical and horizontal pipe
bars (30,32) firmy welded to each other. Several known pallet containers
exhi bit consiclarabteriZddhimthgdi pe bar fractures due to fatigue) during

ext ended dynam c vibrational stress, as experienced for exanple through

stress due tan hied@bineridraas Bitldre Bbrad o 960anglbNtheARERZSHRACKo IV Batd1e
invention a suitable optinmal vibration elasticity with sufficient flexural

t th j d I 4 " j tor t th
o oo g LR UATHRE bt BRAREd T AR

secti onal Clscl) eegy Bt Pefalsk ohe (fcl)zlltﬁ 'o% %he height of the cross section of the profile.





