1 - PALLET CONTAI NER The present invention relates to a pallet container
with a thin-walled inner liner of thernoplastic polymer for the storage
and transport of liquid or free-flowng 5 bulk materials, with a trellis
tube frame closely surrounding the plastic |iner as a supporting jacket
and with a baseplate on which t% | astic. liner rests and to which the

supporting jacket is firmy con 2%3@% éb&ﬂ@ﬁgﬁﬁ'the trellis tube franme

conprises vertical and 10 horizontal, tubular rods wel ded together at the

inter- sectio ‘bo?ﬁ?§e“brFSVERFP”PaFFéPtﬁﬁnﬁéinéréﬁéﬂétus%Qﬂﬁamﬂewhe
transport andwuiﬁasﬂﬂnag@amieﬂltmmak(munk&eeffk@%kﬂ@pb@@%uﬁﬁ&ﬁﬂ Ls. During
the transportsof gﬂéIé@grggglgﬁdcggg§%#y?' oF ll grtlc th bul k
materials wth a i gh specific fe : 57% °¥18H poor
roads on Pruckdk wﬂﬁﬁeﬁéﬁhﬁsu§ﬁéﬁ5|én %Wﬁﬂ%ﬁﬁw ﬁgbealfr@mesuaiobeaysport 20
the trellis tsuh&ohhamﬁgl g hsuhjieciced tplr%QnséQe[aatELff:w Jkeads By kbe surge
forces of the naterlal 1£@ese d na ; tra ort |.gads "create

consi der abl e con§$ k&ly THangiig Be gl hg t t&ﬁaﬂl§FFe§§é§S|n t he
trellis tub@nfy gfevbhah whe samaespandengty Lonfi sxiposinee2belij Mes

inevitably | @adrtonf atiegus cgnagkicng.f ¢l hgw@oh%smégg brepkage. ,Sych pall et
| frame are generally

cont ai ne th sup tin acket of tre
known |n£§ 3%?Fé g 38 363#%ﬁ%ﬁ;r?ﬂ% “Slpi50r tPRG ChaEkeE £BRmnterdate,
however, exhﬁbtnocomsnuerable di sadvant ages. On exposure to the
transport-related reversed bending strains caused by the oscillating surge
pressure of Ehe 35 liquid "bulk material, the versions of trellis tube

cframe with a~BhPEe?Rr and continuous trellis tube profile, for exanple

known from EPaDl55 883-3AnekFe), arBE 2941 1 B30-tAe( Vk)20EpbS 62344453 B
(Mam), si fetc@rage of liquid or free-flowing bulk materials.

During the transport of filled pallet containers - in

particular with bulk materials with a high specific
weight (e.g. over 1,6 g/cm?) - on poor roads on trucks
with hard suspension and during rail or sea Lransport,
20 the trellis tube frame is subjected to considerable
loads by the surge forces of the bulk material. These
dynamic transpert loads create considerable constantly
changing bending and torsional stresses in the trellis
tube frame that with correspondingly long exposure
25 times inevitably lead to fatigue cracking followed by

rod breakage.

Such pallet containers with supporting jacket of
trellis tube frame are generally known in a variety of
30 forms; all supperting jacket forms to date, however,

exhibit considerable digadvantages.

On exposure to the transport-related reversed bending
strains caused by the oscillating surge pressure of the
. 35 liquid ‘bulk material, the versions of trellis tube
frame with a uniform and continuous trellis tube
profile, for example known from EP 0 755 863-A {Fu),
DE 287 19 830-A (VL) or US 62244453 B1 (Mam}), suffer a
rod breakage comparatively quickly that always starts




rod breakage conparatively quickly that always starts 2 or is initiated in
the tensile area of the trellis tube rods. The rod breakage occurs

predom nantly near the welded intersection points of the trellis tube

rods. 5 Those trellis tube franmes w-th wel ded round tubes, e.g. known from
EP O 734 967 Bi (Sch) , and with intentional significantly reduced tube
cross-sect i omalishénghtstddon cbhet tansike taube pﬁothéetréEDBSSEﬂmﬂf uni form
depth at al oi ub SS I e ) 41 10 the area
of the |nte5§g%tlgﬁébg%ﬁ{s avec}e H%xgggi&ﬁﬁﬁﬁ%hgg ﬁt%gg%tha% in these
areas of th@eréﬁﬁcé@“ﬁﬁﬁ@t1@?0@%“§étﬁﬁ0ﬁhecéﬁ%1b@#éﬁb@ F@éﬂ peaks occur and

therefore design fracture or bending points are fornmed, e.g. for drop
tests, for vers d nding strains d 15 .to .transport | oads and during
t he hydr%staglc |§ efﬁa tl%?e%su?%ﬁtﬁﬂﬁl ge?oao%?gégﬂ%%ﬁmébﬁ'the

i nt er secti oknopoi firsmakd § af34 G67sBif f(Sahd, ragl dwfdr altentthendynani c

| oads, t heyS@Qﬁ@fpceﬁg:lqﬁfr%rd”%%ﬁo@%bet Res8s OSLUr; RBhY HeRghEbe (Lpt ersection
ar ea mnth t he reduced e cro 20 sections. In addition, further

cross- sect|8ﬂ“Féﬂﬂ8F?oﬁ % eliEFSEFBasT a8 pPER AR Rbre in al
t he horIZOﬂﬂélpamdtveptlCaﬁu¢$@|thetUtmEE{Hecahbnahehem@mﬂ]ngnpOIntS e.qg.

EP O 73&)96€hg1a£§§h%f|@h@rqgﬁe£§bc@ﬂﬂﬁ%ﬁﬁf&ges%a@gakﬂétser

breaki ng/ separ ati on under reversed bendi ng strains of “the transport
|l oads. it i< SeOfdered e b VERSAUi 3RAMnt AgBus reAevety ek tPEhat  the
weakest t ubercsoss=sachi onsoasedarsaigedlodd t hgeaidi r estcpr oxantity of the

uel ding POl a5 Of L1y dalher £ SEGLING . Eebbi s, ot And.tbat, gensequently a

constant 30 cyclic deformation takes ace i i atel'y al ongside
wel di ng poifits: fThe EBW%eHﬂ%ﬁ%e %ﬁrt¢ﬁ%?rs§dtﬁéﬁdfﬁé siet g ®di nt s are

over | oaded andttentbdra Heatler andf Hurihd tise ahkihr@smadesi gacprhaci pl e for
we' QI N9 SPEGIadpls cddal Rar Lo, SUblee! . dupamhe Laadssshopl not be 35

wel ded where the greatest dynam c defornmation occurs.
points Tare far tod stiff and rigid for all the dynamic

loads, they absorb no deformations; these occur only in
the intersection area with the reduced tube cross-
20 sections. In addition, further cross-section reductions
and/or relief areas are prescribed here in all the
horizontal and wvertical trellis tubes at all the
welding points, e.g. EP O 734 967 Bl (Sch} in order to
protect these against breaking/separation under the
25 reversed bending strains of the transport loads. It is
considered to be very disadvantageous, however, that
the weakest tube cross-sections are arranged in the
direct proximity of the welding pocints of the inter-
secting trellis rods, and that conseqguently a constant
36 cyclic deformation takes place immediately alongside
the welding points. The consequence of this is that the
welding points are overloaded and tend to be torn off.
It 1s a known design principle for welding specialists
that parts subject to dynamic loads =should not be

35 welded where the greatest dynamic deformation occurs.

A pallet container is also known from WO 01/89954-A and
from WO 01/89955-A with a trapezoidal tubular profile
of the trellis rods in which the vertical and/or




~ A pallet container is also known from WO 01/89954-A and from WO 01/89955-A
.Wwith a trapezoidal tubular profile of the trellis rods in which the
vertical and/or 3 horizontal tubular rods each have a formed recess

al ongsi de an intersection point. These partial formed recesses are

: intended to act as "bendi ng hi nges” and to reduce the bendi ng resistance
nonment of the tubul ar .5 % ds. rIt %%s bgagcr}l dih%gfgvered thmatdthseSI imted
recesses | ead v 176t f%ea 1Icl)%/Ul]IE"bngé:r SerVice I'fves, “but™ ceannofec?:o?rpl etely

rul e out rod biwalcdge witt hintderseiotapn ppéaks dbasenpratédl afoomedpoint with

long-term expasiies LPeTherdin@ld IS ke tr apBsakRPWR desdakgawidh uniform
and continuous_trellis tube profil on t he other t}an al | PBE@ave t he
i

. €, ,
di sadvant age T$8HCS hEPhoPP2ERtal t85d5E80TT cBPTCRY el sEiTUb&Y Tare
general | y sandragieer tiltei thaent ibeenl5dli eagidrddoo tthartsi ahalkky Aigidednd
resistant to xgeecb%dés%g 4N t%evﬁc{]&%%aB?gdﬁeg SLraLpgic@s d Lesubl, fatigue
cracks and ro reakages occur here evéen a fer a conmparati vely short
peri od of exposurcE, cpapieeedariyle wutt Ked\pesHiagy W%hébﬁeﬁﬁé@m
intersection poika s @ndei@ra2ldt r ekl i soddubepdiofds. ByrigonparySedmt he known
trellis tube gxr%rg%seof wel ded round tube (Sch) with reduced tube
cross-section gt theé  intersection points and additional partial relief
areas 280o their sides have the foll ow ng di sadvantages: The hei ght of

the reduced tue tqreqs%zeg&éomm% }irgawbxetghﬂaﬁéﬁfﬁ%@ﬁ ahl rael dad _
| oads. 30 THE W OURA"S Ubse T ety ol o cr 680 LecPEhE. 4iGNoside the
i nt er sect i on lpoienttyenwdlidedvamt agsc edwds thar doveryntaki srdnveroidsdndi ng and
are not defordmdi108 +8XPOSHAS hLe-r UREsLd bendi ng &t r@idis: entire
15 length too torsionally rigid and resistant to bending
with reversed bending strains; as a result, £fatigue
cracks and rod Dbreakages occur here even after a
comparatively short period c¢f exposure, particularly in
the wvicinity of the welded intersection points of the

20 trellis tube reds.

By compariscn, the known trelliis tube frames of welded
round tube (Sch) with reduced tube cross-section at the
intersection points and additional partial relief areas

25 to their sides have the following disadvantages:

- The height of the reduced tube cross-gection has
to be the same at all welded intersection points, and

cannot be adapted to different reversed bending loads.

3¢
- The round tubes with <circular cross-section
alongside the intersection points welded in recesses
are very resistant to bending and are not deformed on
exposure Lo reversed bending strains.

35

- The round tubes alongside the welded intersection
points are also very torsicnally rigid and are not
deformed on exposure to torsional loads. The horizontal

trellis profile rods are twisted on exposure to




35 The round tubes al ongside the wel ded intersection points are also very
torsionally rigid and are not defornmed on exposure to torsional |oads. .The
horizontal trellis.profile rods are twi sted on exposure to 4 reversed
bendi ng strains by radial novenents ofgthe vertical rods to which they are
wel ded. This results in additional tensile and conpressive |oads on the

wel di ng poi rﬂeSreréed Alehdm@ eadsnanthyStFRESES wAMSRGLRY bhe hansport
tor.si onal | oads can be

h t il
strains, such,.a nﬁée% 68§I ?g?ﬁﬁﬁfgng%Qt|¥ﬂlﬁwﬁﬁ§ﬂ$§§ (8esi gn

absor bed exclu§|§% _ _
bendi ng or lédﬁﬂéHMﬁﬂgtﬁ@ﬁmﬂs)addremmpgﬁsah@a95maﬂstdmauhﬁ<we§@dhgon poi nts.

Ooj ect The ghliget of the present invention is to provide a 15 pallet
container with a trellis tube frame of welded tubular rods that no | onger

has t he d%sadvantages of the prior art and in which - allowng for the
stacking |oad ofni fiHel édadst ac& egh paldeat ceandaimer Hedeublhepost acki ng) -

in addition ggrgpﬁsnorg@ghtrggsp%; qu9ﬁ1 %ggﬁﬂghe sloshi ng IlauLF bul k
abl'y

material - in particular the vertlcal rods arée nore
resi stant tot°fatitgle %?%%klﬁ@nanaer@@Sﬁr@ﬁkagéclqﬁ+%€bbjént kseachi eved

with the genesteipal lehice2b gantabner--wheses t nakkignt uhedieds have a
contlnuqH§ £lose ﬁ] rofil.e ac or di to.the . res nt |nvent|on in that at

| east the vertical treri s r ods have a®hPEHere bekdi ng FESFStATite nonent

only in the BPE&f their intersection points to be welded and a
conparatively 30 | ower bending resistance nonent in all the remaining
ar eas betweq&ath i ntersection points. The tubular rods wel ded together

have a greaterj%ubular profil e height
The object of the present invention is to provide a

15 pallet container with a trellis tube frame of welded
tubular rods that no longer has the Jdisadvantages of
the pricor art and in which - allowing for the stacking
load of a filled, stacked pallet container (double
stacking) - in addition to the normal transport loads

20 of the sloshing liguid bulk material - in particular
the vertical tubular rods are more durably resistant to

fatigue cracking and rod breakage.

This object is achieved with the generic pallet
25 container whose trellis tube rods have a continuous
closed profile according to the present invention in
that at least the vertical trellis rods have a higher
bending resistance moment only in the area of their
intersection points to be welded and a comparatively
30 lower bending resistance moment in all the remaining
areas between two intersection pointg. The tubular rods
welded together have a greater tubular profile height
at the intersection points and thus represent limited
areas with a high resistance to bending and torsional
35 rigidity, while the tréllis rods outside an intersec-
tion point have a lower tubular profile height and
represent the areas with a lower resistance to bending
and torsional rigidity. It is furthermore intended that

the trellis tube rods should have two different cross-




at the intersection points and thus represent limted areas with a high
.resistance to bending and torsional 35 rigidity, while the trellis rods
outside an intersec- tion point have a | ower tubular profile- height and
represent the areas with a |lower resistance to bending and torsional
rigidity. It is furthernore intended that the trellis tube rods should

have (w0 di 1l8lbnbl @8Paigen ARCELhDL ré@tg%eqtt ehpatel e their

entire Iength one I'e hei ght and reduced
bendi ng reS|§F&n@€tﬁnﬁENﬁﬂ@@@ﬂ é“@éﬁﬁér&FP@él% F%&%&F %%ﬁit%ﬂﬁﬁQQ and one
Cross-secti Orbe\ﬂdtil.hga RRfiktahty hohangevenbul acopiofddiechel ghirgs t h hi gher
bendi ng reS|stan ne nt that extends over. a coqggratlvebg ﬁhort rod

-5ec’ Jtah

| engt h over the a e ‘ t RE mé?é%d FRTerZSect on poi fit ¥
enbodi nent ad@agdrngtuhmt&na pn@&ehE|ohelqhmqu}ﬁhthelahees Wﬁqdinﬂeduced

tubular 10 preti E%aﬂ@é ghtt;meﬂe lawer bendidg eeétstaaneemﬁ@f&qtveq al |
arranged centrally b “f WO i ntersection néﬁ e area of the wel ded
|ntersect|onSBSFﬁt§xﬂs 94781 v 15T ofER? et ad né"te3 26i g@&tracks and

rod breakageeckien mpotinby. awliobaltheesirgwdiendi ngcporatndstedi rtéet |y
al ongsi de th%t@hgt&g PQI NG5 WhT N yfd glaqeegea@lttpet@eeee& he.jghgrsection

points, but b whol e area between t ed intersection points that
i s desi gh®d p§§faheeF§S$¢%‘mFtéﬁﬂﬂ%ﬂ%%@ﬂP%nfe?BS%%“Fhémﬁ§PFeFr80nta|ners
have a | ongetlandraashod temersilde peivensiors ib200s«ctllH0 puihrst he | ar gest

dynamc  def opgatigns | gl caldy ofoied N 1 eeﬂs%eg%ns' denells isof the

trellis tube supporting jacket where norma he nos reakages of the
* tubul ar rodse§§@9¥lVWWKhPf?R?QH?QxﬁﬁQKﬂﬂQNf%ﬁ+QHet¢EFQ%ﬂnﬁ%ﬁ F8ds according
to the invepkegRadd, Whigh the abeas\M@&hﬂheesﬁﬁucednﬁu@yl@blnprof|Ie
hei ght - en.s in.|o di_nal Jihe tybylkar.rod - are
conaderaégh QfoﬁgQ% %ﬁp i é?gaggaﬁ?ﬁé Bgler tdb$ﬁ Bprofgllrle hei ght and
hi gher between the lntersectlon p01nts but by the w ole area

between the welded intersection points that 1is designed

as an elastic, flexible section.

20 As the pallet containers have a longer and a shorter
side (dimensions 1200 x 1040 mm), the largest dynamic
defecrmations logically occur in the longer side walls
of the trellis tube supporting jacket where nocrmally
the most breakages of the tubular rods occur. With the

25 configquration of the tubular rods according to the
invention in which the areas with the reduced tubular
profile height - when seen in longitudinal direction of
the tubular rod - are censiderably longer than the
areas with 1larger tubular profile height and higher

30 bending resistance moment {at least twice as long), the
longer side wall of the trellis tube supporting jacket
in particular is created so elastically as a vibration
unit while maintaining an adequate rigidity against
stacking loads that tubular rod breakages no longer

35  occur even with Jlong-term loading from transport

vibrations.

The damaging reversed bending and torsional strains

occurring with the normal transport loads and addition-




30 bendi ng resistance nonent (at |least twice as long), the |onger side
wall of the trellis tube supporting jacket in particular is created so -
elastically as a vibration wunit while maintaining an adequate rigidity
agai nst stacking | oads that tubul ar- rod breakages no | onger 35 occur even
with long-termloading fromtransport vibrations. The damagi ng reversed
bendi ng and dldnsi ofvaln stdaibie ostankingg Wsupetrhapoesdal afgansport | oads
and addition.g : I [ uper.i sed additive
conpressivequg%fsgétga{%%gkgg%gf%§?%3§§éﬂgf§§tR%eagggggl%e?ﬂ%%% the rigid
i nt er sect i ofP§SoiERfs b8 Thatd el abarwarticscarised serbhat pebkeatwd | onger

occur at or lalengskdescbaihepawiglad infpeseebiqn POI BESa1fyd hernore, the
t ubul ar grek§&§w299e cquggggttg thg‘ invention is less torsionally rigid
in the 1dng areas "W th 10wer tuBUrar Profile height outside the inter 10

section points, i.e. it permts nore twisting or it creates |ess

conpr essi ve raRdntensid € sid essos Al tha)ivelded JnLensagt ign t%x%i nts with
t he sane torsiona 15 The inventiaon is explained and described in

| angl e. 1S,
gr eat er deﬁ&?ﬁ“ﬁb?%mf%y??%?eF%ﬁ%ﬁ“Fﬁlﬂhé‘BPﬁu§PréﬁﬁvéCEﬁbdﬁﬁﬁSnents shown
schemati cal Wy thn lvlve rdrrasvungs. Ficguie heshbws cacpalid et-heontraigier accor di ng

to the 10 LAXENL)0Roin L1 ORt Vi qW: FLGHLe 2, shovs, Lhe pal let cont ainer

according to the invention in a side viewwth a's Second pal |l et
cont ai ner (d66BTE st&eki AGTPTOBS Figured 3tanshicins st FRSIRAIr @5t &hitc pressure
di stributioneliedt hecphrastt tod | nerintki gureh 3 theshewse t hesrbubgbng of the
side walls of,the 30 plastic liner, Figure 4 shows the deformations of the

-pal | et cont ai ner

15 The invention is explained and described in greater
detail below by reference to the illustrative embodi-

ments shown schematically in the drawings.

Figure 1 shows a pallet container according to the

20 invention in front view,

Figure 2 shows the pallet container according to the
invention in a side view with a stacked second pallet
container (double stacking),

25
Figure 3 a shows the hydrostatic pressure distribution

in the plastic liner,

Figure 3 b shows the bulging of the side walls of the

30 plastic liner,

Figure 4 shows the deformations of the pallet container
dqe to surge forces with superimposed stacking load (in
side view),
35
' Figure 5 shows the deformations of the pallet container

due to surge and stacking load (aerial view),




~due'to surge forces with superinposed stacking load (in side view), 35
-Figure 5 shows the deformations of the pallet container due to surge and
stacking load (aerial view), 7 Figure 6 shows the |ateral deformations of
a vertical trellis rod in a sectional .view a) normal, b) with deformation
outwards and c) inwards, 5 Figure 7 a shows a consideration of the forces

at a welded tr isr j.nt.ersect.i pai I b_s . cki ng due
- to bending I&%théi%aﬁgg?%té?%%é%#%%géo?%?%rTgk%#gﬁr%f7acQ%%%ﬁg£?earing of
a wel di ng poifteldtisagod; hper seeatilonapoy Hev: Figure 8 a, b shows a T-girder
model Wi th cofy egpending) bistdgesndi 56 i AUti0asduring) bendidag, Figure 9
a, b shows a trapezoidal profile with the corresponding stress

di stribution during bending, 20 Figure 10 shows trellis tube rods according
to the idverkiomwenw’t h igiomeasedcbubidaratpoof ide hbeéglitrrast ke a

intersection anera( $gualf e5 r&sed angukat-Praf iJehe  Figure 11 shows a preferred
enbodi nent of trellis tube 25 rods according to the invention with

i ncreased tubular profile height in the intersection area, Figure 12 shows
a Cross-sectimnpdrar gugh saopeofdrkeding r ehéi sot Weediad deedsdiarg 40 t he

invention at a welded. 30 intersection point (large tubular profile
hei ght), Figdrg' égsﬁgﬁsqﬁjbfdss-section through a profiled trellis tube

rod outsit@e the wel ded intersection points (low tubular profile height),
35 i Figure rFli4ushBowsc a dHirdshere£r085- sectd ometlhi pughba proktl ech trellis

t ube rod out%kggrgggtﬂgg%%)Atnter-

Figure 8 a, b shows & T-girder model with corresponding

15 sgtress distributicn during bending,

Figure 9 a, b shows a trapezoidal profile with the

corregponding stregs distribution during bending,

20 Figure 10 shows trellis tube rods according to the
invention with increased tubular profile height in the

intersection area (sguare-rectangular profile},

Figure 11 shows a preferred embodiment of trellis tube
25 rods according to the invention with increased tubular

profile height in the intersection area,

Figure 12 shows a cross-section through a profiled
trellis tube rod according to the invention at a welded

30 intergection point {large tubular profile height),

Figure 13 shows a crogs-section through a prefiled
trellis tube rod outside the welded intersection points
{low tubular profile height),

35
Figure 14 shows a further cross-section through a

profiled trellis tube rod outside the welded inter-

section points (low tubular profile height],




section points (low tubular profile-height), - 8 Figure 15 shows a further
cross-section through a profiled trellis tube rod outside the wel ded
inter- section points (low tubular profile height), 5 Figure 16 shows a
further cross-section through a profided trellis tube rod outside the

wel ded inter- section points (low tubular profile height), Figure 17 a

shows a | ongiFtigdiaals settdwen af FherRdibulabss10ete£hd 1 ScHQRS At ;2 wel ded
i ntersection ' I .tubular profile height), Figure I7 b shows a
cross-sectioﬁP?E?%%é 3%??%%%|%“#8buP§r‘PF&lEFs E%% Fﬁgga% tdbGFar profile
hei ght), 15 FPEure? PPigtshdhew atwrdes- peefilon Heighhé, vertical tubul ar

trellis rod (small tubular profile height), Figure 18 shows an outside

vi ew of mgld d &nt rsection 20 afea of the trellis tube frame with
profiled treflt75° t\lbe 84S atcot $iTE™t o SFRES i $REtGon, thEPYGRe 39 shows an

I nsi de vieM/Df?ﬁwﬂa@edtrﬂIEM$etnb©nroareassmaethﬂgireé1¢§dtwbeefrane with
profil ed treblisio?Bciube e @EGOLAI NG, 4! e Lvent on, and Figure 20
e ica

shows el astic deforrmations of a prefer ver trellis rod due to
surge forces and stacking |oad a) normal, b) deformation outwards and c)

30 def or mat i Brgumwards, skbgure lorgfiewsiga paldeati contaiper -9, agcording to
the inventionw;th plastic inner . liner. 12, trellis tube orting jacket
14 and basepl ate 16 ?n a %on% 3%%&Fd3§j%f?ﬁefgﬁ%? €5ﬁﬂﬁng%#§£¥% (pal | et

wi dth 1000 mMhPultRePpafikt heomthal ner 10 is shown in a side viewin Figure

2 (pallet length 1200 mm) with a simlar second pallet container stacked
on top. Durigg,transport,, .9 _on_a truck the lower pallet container is
subj ected - i% addition Ié)fﬁeaalfg?%%fﬁﬁgl (r g&"pr E8SuréTidadd of
tubular trellis rod {(large tubular profile height),
15
Figure 17 ¢ shows a cross-section in the vertical

tubular trellis rod (small tubular profile height),

Figure 18 shows an outside view of welded intersection
20  areas of the trellis tube frame with profiled trellis

tube rods according to the invention,

Figure 19 shows an inside view of welded intersection
areas of the trellis tube frame with profiled trellis

25 tube rods according to the invention, and

Figure 20 shows elastic deformations of a preferred
vertical trellis rod due to surge forces and stacking
load a) normal, b) deformation outwards and c)

30 deformation inwards,

Figure 1 shows a pallet container 10 according to the
invention with plastic inner liner 12, trellis tube
supporting jacket 14 and baseplate 16 in a front view

35 with lower tapping valve (pallet width 1000 mm) .

The pallet container 10 is shown in a side view in
Figure 2 (pallet length 1200 mm) with a similar second

pallet container stacked on top. During transport, e.qg.




the-liquid bulk material - in a considerable and nutually superinposed
.manner to the stacking |load of 5 the stacked pallet container sw nging back
and forth and up and down (double stacking) Filling of a plastic inner
liner 12 with a liquid bulk mterial 8 results in a curve of the
hydrostatic 10 internal pressure Pi shown in Figure 3 a that increases

linearly fromtaop t QPtH: 1%%%9 gﬁﬁlg@ngggi %¥E§Q %@bg%c@g the liquid

bul k mat eri aP"béi n oéate rou one-t hei ght of the

i nner liner. lUndédlth@ﬂ §9n§h¢cak¢%ﬁﬂ§ﬁéﬂ9 Féﬁﬂg P%?ﬁ%#ﬁﬁad§@§saﬁ al ternating
15 | ateral bghglnglgﬁyihqnﬂnneﬁaééﬁy§1 12 SD@W&ickﬂﬂéh&etibldq gurie 3 b with
t he maxi num | at er bul ? exactl at the F |gh oLléhe entre of graV|ty
S. Wth the ByhdftcY G8EF %%% He s “FTnér "punps"
causi ng the thbHsm@ckedeundﬂethekaqmndrbaWkngam@rbatk2©ndof@ﬁahge by the

hei ght L (Legﬁh)u mgkﬁqiﬁnp(gbggigwggacwlgggeforned elastically inwards and
outwards by t anDunt (Qutside) and ™ "1" (Inner side) about the

normal position and the base (up and down novenents) correspondingly in
t he m ddl e byianiagounta"Plaand "ikhe251¢hear exaggiertated fqurim bnlikhe | ower of

the stacked paiiel,, cont akQé?&f%  (Thaure - 5hovee RS 9sehldiabien situation

with an addifional” stackin of 30 the
pal | et cb%taﬂﬂé?fﬂﬁheﬁ%ﬁﬁﬁq¥ﬁePﬁuﬁﬁ?%ﬁ #Qxﬁ%ﬂ&Fetﬁe t?%ﬂQ|%?QE§@§es

autonatlcalIylh@ygaﬁ(xﬁdMIuwy theserednastiich detoramtionsg igreaidg and
out war ds. ur? ?h MB tyebdfyu%é%e%§a%a£%'ﬂ% %$E%é§ﬂ b%troéghQQntalner in

a top V|em/ t “can c ear 'y seen ormation of the side wal
outwards is @OﬂghWyﬂitQWcéh%sh¢%¥ﬁeC&StﬂﬁbjﬁBV%héﬁfESf Preesi e wal

i nwards. 10 dymﬁmh@omibdepbﬂg headssi triaki onsysdheaneakest-npoing or the
area SUbi$CtltgeEae bufg¥§g ofo%geakgﬁg§ Dﬂ%m;QMpQﬂmwn clearly in
Figure 3 b with the maximum lateral bulging exactly at
the height of the centre of gravity S. With the dynamic
oscillations of the system, the inner liner “pumps”
causing the filling level of the liquid bulk material
20 to change by the height L (Level), while the side wall
is deformed elastically inwards and outwards by the
amount “0“ (Qutside) and *“I* {Inner side) abcut the
ncrmal position and the base {(up and down movements)
correspondingly in the middle by an amocunt "0" and “I”

25 (in exaggerated form in the lower of the stacked paliet

containers) .

Figure 4 shows this oscillation situation with an
_additional stacking load *StP” for a long side wall of

30 the pallet container, wherein the tubular rods of the
trellis cage automaticaliy have to follow these elastic

deformations inwards and outwards.

Figure 5 shows the long side wall of the pallet
35 container in a top view. It can be clearly seen that
the deformation of the side wall outwards is roughly

twice as large as the movement of the side wall

inwards.




taken into consideration. The two vertical rods in the mniddle of the |ong
side walls of the trellis cage in 5 the area of the largest bulging are
al so subject to the highest |oads, as these vertical rods are additionally
affected in a di sadvant ageous nanner the effect of the stacking |oad
"StP" of the further stacked pallet container. The nost frequently

i ncurred danpgs, : i can,be buckljng or_breakage bel ow
the [|ower hori zgérﬁﬁa%l%%g&%gngSégagﬂlﬁgtg’f%%tshe tv}\]/éal a’éfa‘ﬁf‘-%{: nﬁ%lm%/vi th the

upper nost cdnit§ ntidiis HEILSnt & thed hivhent teahspbravwyilrmtionss the

stacked pal ltetkegontraicnefons( Begat 2n al@ 1epr esentis.p sehd -Gont@d ned, 4
out si de

i ndependent 15 cild at.ion, syste The ,basepl ate rests around the
cont i nuousl| y"{lléir?qt%heogt ?telfﬁf [ lsor%/ ane or*on %t H’gfp %bepelf hoii%ont™al trellis
rod of tRe ItdWerrpal Pét theomedaser bahdindersbyalescisibates to altso in the

mddle of theregrg 1side, Wak! tre DSt sdauwnuapds and | 0
consi der abl e %dg' ti,onal |oad I?ke ham%er bl owg) a%% talﬁgpgﬁ‘l&gad‘]alézverti cal

rods of the FaFFeticdht & VaRkEFE O JERESt Y Ritjurddestacts b and 6 ¢
show a vertitbal stabkliag rlodd20StP5 bhA the @neahof acdawer pgditiersection

poi nt "X' WtRea;nkpwer, el ded hari zontal. Lar 22, Figure 6 a shows
t he standar((:I: ?osil?i on (.nor nal conéi tio ),m\t/?/rl%l%?ga F%Qig—?e uartet Bt he

condi ti Of o’ ®Ché Thar JoSF def et i BHckditoupt Poepkege whedsy 4he in Figure 6
c the condi tbear3600f zbheal argesindefdadtizon f amUniel'ded) jiawasds can be

clearly seep; h rtLcal od | Lected, outwards (Fig. 6
b) , the ou?éfg\ge%}%étﬁig\bgghblgg s%ogﬁghtégé%tgﬂﬁ%gz%%ftgg tréonds‘i I l(ia"]\,l\g%resses and
the inside bF2FHEPTod Y PESEPRE p nqtychigh eahbriessiantasnpesses. when

the verticaliFigubal arleodresraefiecteddliwabtdsa (g fdbendeActhe ot her
o el oHk el e Oort NSEOGN! S 1SH0) BELGALL  LOUBL CAMRLESSLEE Stresses

outside continuously on the trellis frame or on the

uppermost horizontal trellis rod of the lower pallet

container and thereby oscillates - also in the middle

of the long side wall - mostly downwards and imposes a

20 considerable additicnal load (like hammer blows) on the

middle vertical rods of the pallet container stacked

underneath.

Figures 6 a, 6 b and 6 ¢ show a vertical tubular rod 20
25 in the area of a lower intersection point “X“ with a
lower welded horizontal tubular rod 22. Figure 6 a
shows the standard position (normal condition), while
in Figure 6 b the condition of the largest deflection
{amount “0”) outwards, and in Figure § ¢ the condition
30 of the largest deflection (amount “I”} inwards can be

clearly seen.

When the wvertical tubular rod is deflected outwards
(Fig. 6 b), the outside of the rod is subjected to high
35 tensile stresses and the inside of the rod to corres-
pondingly high compressive stresses. When the vertical
tubular rod is deflected inwards (Fig. 6 c¢), on the
other hand, the outside of the rod is subjected to

lower compressive stresses and the inside of the rod to




" corresponding tensile stresses. Under dynam c transport | oads, these
‘def ormation states occur in the rapid succession of roughly 3 Hz
(oscillations/sec = roughly 180 hits/mnute). 5 1." \Wen considering
"Figure 4 it becones clear that the ver¥ical tubular rod is bent nore
sharply below the intersection point "X' than above this intersection

poi nt. The r €&¥GFSPERAERY steRs timtstirkespowedndsid dinartie t@awepoital tubul ar
n the

rod is fixed Irdagisdl y:h@sd haelﬁam@tﬁﬁ stBcand Jherdi st ange b?&%ﬁ‘ﬁ?

i ntersection Sp%lcrétss"l%(" nd b Sﬁg ﬁ 16 is ;orrpar atively shor This in
turn leads to specral’ Poad®sfttiati ohs PELPPF (88T af e8OUSHLFi gures 7.
a, 7 b and 7 180 baéstfoindrelidi f f er ent IeveI 15 of bending of the vertical
rods (topg mddle and bottom and outside and middle in the |ong side wall
of the trelljs frane),. the horlzontal tubular rods are tw sted within

t hensel ves r Qﬁlr‘tl‘?fﬁ""l’r‘iieélflgr ismaE st%tes%e‘%q‘%s a@%%alfntlhhé Itdwer wel di ng

poi nts of thee20icahsitdenedri nbdr Siect batt pabhd g§ya®e§ddl tdgenal , in
| ead on the

i ff "
s e e aqq;tgkélg&?&%l %Elﬁ{re%(s g“%‘ékﬁ%%"?m hlS7 b t%rs q:tlﬁ)% rcul ar

one hand to a fatique cra r od
t ubul ar pr of PP&&L- ?‘6? SR é0rt bhds tienrtiag/ §épaft9w¢lonelm athehsel ding 25

points (F0g. vére)cal ncasderr tadeXpl aiRectiensy| € and, COPressiMe stresses
stress . state under bendi ng

occurring, a r,d wi,th its rrespondin
load is shomgagk% ?r% ef 1 IC:be’:t‘J”regs §g gﬂﬁe’éseocm?ﬁ‘e Hyélitral“fibre |ayer
| i ABY ba%%éa‘t%rb@ghﬂﬁ@m@@’rﬂtﬂé%? ghavityTbist he tsunface SF of

(elastic
round

a. bendi ng beasn{d- gbr dee)ialViba@ sSyMEBLLSCALEN Q5SS %QQREQQaggdg
t he 35 neutral

t ube, squar e; E,OSS SGC;[I on O t@n U| ar I’OSS S )
fibre layer Ires ThThe deer m‘%icf?e of The ‘Be'ﬁl&‘? Cglgbg%ﬁnﬁeéﬁu% that is
where t ceff r eyfding of the vertical rods (top, middle and
bottom; and outside and middle in the long side wall of
the trellis frame), the horizontal tubular rods are
twisted within themselves resulting in a torsional
stress that acts in the lower welding points of the
20 considered intersection point “X” as an additiocnal, in
its effect additive tensile stress “2Z” (Fig. 7 a). This
can lead on the one hand to a fatigue crack or rod
breakage (Fig. 7 b} or with circular tubular profiles,

for example, to a tearing/separation of the welding

25 points (Fig. 7 c¢}.

In order to explain tensile and compressive stresses
occurring, a T-girder with its corresponding stress
state under bending lcad is shown as & model in
30 Figures 8 @ and 8 b. The neutral fibre layer (elastic

line) passes through the centre of gravity of the

surface Sy of a bending beam (T-girder). With a
symmetrical cross-section {e.g. round tube, square
crosg-section or rectangular cross-section), the

35 neutral fibre layer liez in the deer middle of the
bending beam because that is where the centre of
gravity of the surface 1lies. As can be seen from
Figure 8 a, the centre of gravity of the surface Sy of
the T-girder has been shifted down to the broad side of




gravity of the surface lies. As can be seen from Figure 8 a, the centre of
gravity of the surface SF of the T-girder has been shifted down to the
broad side of 12 the T-girder- As a result, the resistance nonent of the
T-girder for the | ower edge fibres an the broad side is larger than for

t he upper edge fibres on the narrow Idi de, and hence the stresses are | ower

at the bottom5 than at the top- Nornallye?ractlcallé %/n%atenrlal can be
subj ect ed t &Farf -RiL-gARF - bt SSVE 1 | BRYSTTHETRGS FRRsTH i.e. they
can W t hst armd dqiirgaer foﬁommr eissievre egye efdes:s kan thazhrdadissidnsid e stresses.

This is inp rt?&t for. the.cory CFB% tg&%\n@t Eggrggsbhl Qe L4 02 part

subject to oads A tu trape20| dal proflle (with
broad side seme naﬁﬂ%v@@%)u}ﬁefﬁ%@‘sﬁﬁ arsi sy, &t ERSpttd™ i mat ed
manner t@ atIm%l%Qekhea$o§h0WﬂrM£ﬂfﬂiﬂ&ﬁ%$19aﬁ1ﬁ5aﬂﬁdm8téridﬁ a1 consi der

the | east favour |6|ﬁadﬁﬁ:3€ on .a on Sld gdgret hsf arre with
3 aPse

t he | argest ““def HsTHE Ve |ca tubu in t area of
t he trapezoitdaisipeof il®dd. owet - ¢.ensthey st Fégsesﬂlt@@@ﬁﬂdon kHfi:é'l'i’é’ut er broad

si de of the éd&#‘;}h_lle%l&@dstwgé@s ZQhamehgzéf&d@elldémwlmﬁeﬁ@ located in
the inter- section areas, g’gresswe str ?ston t he arf.ow

i nwar d- f aci Mg*iSi dé 6T‘p?ﬁ%a%r t BBt rod (ac Stign POty az < a0. 25
Thi s shaws clfear byrt hatbiedre v.erftl}fm;@hlct dbatlar rod in the area of the
favourabl e trapezoidal profile is subject to |ess hazardous tensile

stresses during the critical deflection outward rde del ) than
woul d be thé tER¥AaGH; FHL & Wﬁ?%%%%@@%mﬁgs?géﬁl oS cshq%as for 30
. exanpl e, W tamda maottaes tedies) Fh)eguaneslonsh@m&l@iméaenbodlenerﬁppa’@eford| ng to the

present | “‘i%'aftlesi“ma?lhsrb%' G prJl'r'd%rof athe gl lis tihed0ds, is designed

BELEI?Z}a Sggagge rggérg%CFP%E;Aé¥1 egst ?avougngle QE%Q r%%%anQU|ar

on a long side of the trellis frame with the largest
deflection outwards of a vertical tubular rod in the
area of the trapezoidal profile, lower tensile stresses
occur on the outer broad side of the tubular rod, there
20 where the welding pointg are located in the inter-
section areas, than compressive stresses on the narrow

inward-facing side of the vertical tubular rod (cf.

Fig. 9 b): oz < Op.

25 This shows clearly that the vertical tubular rod in the
area of the favourable trapezoidal profile is subject
to less hazardous tensile stresses during the critical
deflection outwards (T-girder model} than would be the
case with a symmetrical tube cross-section such as, for

30 example, with a round tube.

Figure 10 shows one embodiment acccrding to the present
invention. The basic profile of the trellis tube rods
is designed here as a sguare profile {edge length e.g.
35 16 mm = high rectangular profile). In the intersecticn
areas the horizontal and vertical tubular rods 20, 22
have a large tubular profile height “H" of e.g. 16 mm,
while in the free areas if the tubular rods outside the

intersection points a low rectangular profile with a




areas the horizontal and vertical tubular rods 20, 22 have a |arge tubul ar
profile height "H'" of e.g- 16 mm while in the free areas if the tubul ar
rods outside the intersection points a |ow rectangular profile with a - 13
reduced, |ower tubular profile height y5h. of e.g. 12 nm is provided. The
reduction in the tubular profile height from"H' to "h" is effected here
in each casecfhinepyt heowdda @miwki phot e hprigrentgl apde wertiLal, S5 tubul ar
rods are wel ded toget%e{{. A pref eéred enbodi ment acgoidl n&gto, he present
inven- tion i*§ sHEWA G5 Fi glife 199UFHEThatlc Prof HPEUORT t HEFCLitEl 1is tube
rods here ishaighapézoindal” prof itte. iEhe=ff@chedi hentalinardchierdaseal tubul ar

rods 20, 22 i h in ecti o a | sk I e | ar profile
hei ght "H' offr}(f% (rarCT%éanS%&% %he ?krl%rehea@é%s ofgtgﬁlgtﬁt u%&?ar eﬁ% ggéutsi de the
i nt ersect Pontpbihes EPFedicedeldedvictosthiBal ar profile height "h" of roughly
12 mmwi th 15 a roughly rectangul ar cross-section (flat rectangul ar
cross-secti o%%. I g this case,. however, the redugtion in . the tubular
profile hei ght PEFORTFEP FEPYHSHks SSFPELHED Y7 rom e S e O58site t he
wel di ng poi ntgonThiss sHewnt Her Ridwant &ge That berhécspdesibn ohi thet he
horizontal apd.20;yerhibealobubylar reds, arewel-ded:t egethes fonm a
continuous |ine, and a]‘:]e not deforrrﬁd. u}%gl S res#ll ts.in _no si gnhfl cant
changes ®F st'8pL*PH-The?BvelSiéfChhe "X fhuh®Ensile &erese5™@uring
defl ection outwarsks-t (canpurntas’' 04)=of havwert ileabet uhbharrr edof25eA furt her
advant ageousy¥aghant.embodi nentcamdei seeh here i n khe lawerppart of the
vertical tubular rod 20, Meée the reduction in the tubul ar QI’OfI | e hei ght
Cfrom "H' t o UR¥!HWasT U SHFEGTF O bOtHTISPARSCT VR dEF §i dEYE6°And the side
opposi te thelwetdi ngopoimtig)ptileesaighing in cfadvantdged 2f om wanuf act uring
and avoi ti ng;0neyghded rekOL ARG St LESSES e RULELNEIRE €. r Wi hAgh Wy ST ded
reduction , . . )
cross-section). In this case, however, the reduction in
the tubular profile height from “H” to “h* was effectced
from the side copposite the welding points. This has the
advantage that the sgides on which the horizontal and
20 vertical tubular rods are welded together form a
continuous line and are not deformed. This results in
no significant changes or steps in the level of the
maximum tensile stresses during deflection outwards

{amount 0"} of a vertical tubular rod.

25
A further advantageous variant embodiment can be seen
here in the lower part of the vertical tubular rod 20,
where the reduction in the tubular profile height £from
“H* to “h" was effected from both sides (welded side
30 and the side opposite the welding points), resulting in

advantages for manufacturing and avoiding one-sided
forming stresses. Furthermore, with two-sided reduction
of the tubular rod height per side, only a smaller
difference, i.e. half the difference in height (H -
35 h)/2 (per side e.g. 2-3 mm) has to be formed intc the

high basic profile.

Figure 12 shows a preferred trapezoidal tubular profile

ags a high basic profile in cross-section through a




of the tubular rod height per side, only a smaller difference, i.e. half
the difference in height (H 35 h)/2 (per side e.g. 2-3'mm) has to be
formed into the high basic profile. Figure 12 shows a preferred

trapezoi dal tubular profile as a hiighgsbasic profile in cross-section
through a - 14 profiled trellis tube rod according to the invention at a

wel ded i nterﬁe@fixmi pmentilél aupe iétblﬁcﬂsrorlaﬁﬁ t& chel ghiheIBg Qei ght "H
igure 13 shows a cross-section

here is 16 dlfé appr
t hrough 5 the pfo ﬁed f??% Jtcﬁbep%ﬂtac dCngtrmy. PIQfléﬁtS| de the

wel ded i nt er%@eﬂhtdn Bbe nthewgtlh "6\ thend ais profiiel eardei ghd &hdch The hei ght
“h" here is AR angs e pidi- appL 2 Jhe reduct on in the

t ubul ar ro%ii%fe hei glgt fromgﬂH' to ﬁ&%a% gmén e cf’ed er% 40 fromthe
broad side of*f h&@ rapedoitdal basi st of Plle.acpirgine 14 sRbws &2 di fferent

Cross- sect i oniteerds ameofwed depr afit keckdirield ipsglhlﬁberll’cﬁdlew shsle) 4he wel ded
i ntersec- tign AQgint l.ow t I R fil.e “h". The height "h"
g hé%\ﬁnthgt . Uﬁ}é % fS %”? re](fljc]t% SH 144 he t ubul ar

here is 12 nm and t he h approx.
profile hei ghte ff ol HPRIG® " F'0 REs Eé@nr@ﬁfi@u@d trer ehd romile narrow si de

of the tra@e_fbcfudal Hazaghe preki her the-prohihbepksyrorghloLg ngetangul ar.
s-section is shown in

Anot her \6er|s_f|ie e| %ht redu e t ubul ar r%i
Fi gure 15 re t 36 Rar oW si s dPE6 “Pof e dP R Par 95 it% the tube

Cross-secti Eﬁguﬁeoﬂéieﬁh@vﬁ r@d@c’éfqmtt wrelsar spriofdr eresebght: tHzof t he

trapezoi dal phasicepr efilgis agaid, r& d&%ﬁhlehﬁ@%éi‘@éﬁ a:{n&%rr%f' Jeis
produced. 25 A furth rv I’SI t-reduced, tub Cross- section

can be seen5“| n Fi'gure 16 hI'he reaﬁg??%rn Pﬁofh]ee Pebatar “Br of e hei ght H
was ef fect edehebe By f BERENGS £Remt wondpplosi vadtimcdpmed . sildemrwal | s of the
trapezoislal Thbaskudt 0fii lie icAWaE dsuidit @ idre 1L URE; SKOSS-3eChi. 0p, 30

"h” has been effected here from the narrow side of the
trapezoidal basic profile; the profile is roughly
rectangular. Another version o©f a height-reduced
tubular cross-section is shown in Figure 15. Here the
20 narrow side was also formed inwards into the tube
cross-section in order to reduce the tubular profile
height H of the trapezoidal basic profile; again, a

roughly rectangular profile is produced.

25 A further version of a height-reduced tubular cross-
gsection can be seen in Figure 16. The reduction in the
tubular profile height H was effected here by forming
the two opposite inclined side walls of the trapezoidal
basic profile inwards into the tube cross-section.

30
Figure 17 shows the preferred embodiment with trapez-
oidal basic profile H over the intersection point and
height-reduced rectangular tubular rod profile h |
between the intersection points. The reduction in the

35 tubular profile height from “H” to *h” was effected on
the horizontal and vertical tubular rods 20, 22 in each

case from the side opposite the welding points.




: Figure 17 shows the preferred enbodi ment with trapez- oidal basic profile H
“over the intersection point and height-reduced rectangular tubular rod
profile h between the intersection points. The reduction in the 35 tubular
- profile height from"H' to "h" was ef.-fegted on the horizontal and verti cal
tubul ar rods 20, 22 in each case fromthe side opposite the welding

points. 15 Fi @L&thaﬁ@m octfaat&eénﬁsffaaaenmntee view from
the outside wt erse n pmrp}WI he horlz%ntal and vertlca

trelFis tube F0d$ gF%m Fdé& Fé &t e ﬁ(ﬁﬂ SRS p SRS Pper
intersec 5 tiBme pdiomtizpbyal ntardseceirhgcalt errelillhs ofubde nadel | kse tube rods

l'ying on top &@1&3&3Eygytth)w1IHef$@9lQei&gﬂiqﬂnﬂﬁg &%ﬁgHQtEP sbetween two

|ntersect|on oints with | ow tubular profile height "h attened 10
fromthe IFar g&" FUDRRHIC plof i 1T STSEGht "8 2Ubas| E”b“? offl éngotrrblEed down,
pressed fl at,tdlgy med)E apdnd ies thet weeane l0Mbumarand 260 mm preferably
approx. 130 mm The conparatively short tubular rod length L with high 15
tubul ar profil e height LH extending over an intersection point lies

bet ween 40 mmithdhe2e Rwyulirefredabryoapproketwson ming 3 myexseabidar rod

wi dth of 20 l’p’@hlrﬁ@:' msaomdwngh?uleﬁr o 159 &Ié@@/;ti)tthew\élse\gllfaﬁ@é&écﬁ\e 20

i nside (qgpto e evat | H.of, the ver ar . rods_20 Var i ous
advantaggousi%easgr T 25R° b B oyE %I% @FﬁéﬁE %L “ac FéSePEQ%}

resi st ance tdCHEﬁ@ﬂhgdl%PWhePHﬁ§§eéfleS t%@mwéld@@dlﬁneESQQIW@m1p0|nts

with a | ow resisstanggd tsdendi pgeo&rfb ghenpebasti i tywin the whole area of
the trellis rods outside the intersection points. One the one hand, it is

~possible for the horizontal trellis tube rods 22 outside the intersection
poi nts to havé&eawog0aeguaielor shwall eubulibul aed profddie hevght tiwm the
vertical 1&r elchibg ) hybgrdads B@lguzt_ Siﬁ@xteﬁdiﬁg He@ChhONne PREHS O t he

other hand, b%ih% P?gé'ggé%é%%r45 mm and 120 mm, preferably approx.

60 mm (= 3 x tubular rod width of 20 mm) .

Correspondingly, Figure 1% shows the wview from the

20 inside (onte the elevation H of the wvertical tubular

rods 20) .

Various advantagesous measures can be employved in order
to achieve a high resistance to bending in the area of
25 the welded intersection points with &z low resistance to
bending or higher elasticity in the whole area of the
trellis rods outside the intersection points. One the
one hand, it is possible for the horizontal trellis
tube rods 22 outside the intersection points to have an
30 equal or smaller tubular prefile height than the
vertical trellis tube rods 20 outside the intersection
points. On the other hand, it is possible for the
vertical trellis tube roda 20 within the intersection
areas to have an equally large or larger tubular

35 profile height than the horizontal trellis tube rods
22.

Furthermore, the vertical and/or the horizontal trellis

tube rods 20, 22 within the intersection areas may




vertical trellis tube rods 20 within the intersection areas to have an
equally large or larger tubular 35 profile height than the horizontal
trellis tube rods 22. Furthernore, the vertical and/or the horizontal
trellis tube rods 20, 22 within theigntersection areas nay - 16 extend
over a length LH of the respective tubular rod 20, 22 in the |ongitudinal
direction okxthedtubakrar riedgthf Latot easé twbsecdihe twbuhas Qg width (2 x

Cimes the toBal 3 Facrs o EOM B PoRe g™ BPOFRF oA bt o orof 1 e
hei ght) of Pheateltreal tviarl/Gre tthduhari Zfefht‘aidtm eld ixs Zmb@)r@@s 20, 22

out si de theol BLRr 8efés OAhAr €@Su 1A [reROWAGLR, ObrL AS-1ASP ¥%§, tubular rod
rection. of. 10 the tubul ar g o of at | east

20, 22 - he | i naI i

three ti mss %\ﬁ%etglﬁ&le hr‘eod ‘%?‘ﬂltaﬁ (% vy GpFt Shs gh‘?‘*’ti’—’ﬁés t he

t ubul ar rodprefdid, (btp‘ef érbblyrr oughl \e t he sghtt)i n@es the twshulianirod wi dth,
is recommngﬁg/ogwé Aosmazq,\a%atlaeegg&bg‘ YuPUIACLY 1 BG BEre;hL the |over

t ubul ar profg1 Ig 1S produce ateral forming rom
(roll'ing iny"of 1{1?1 %Ef%{:rlﬁnngarﬁra@fl 1% ler“ﬁéhvm%hoé ¢HRt inRFeasthivgh tubul ar

profile heightuldr 26dAmt herz possi bithd t yodgre vieduei ﬂgrbbelérub@;lk ar profile
hei ght H is. by sg6tign & d nd/or ;Lo id rmng (rolling
in) of two op os"l%rrllI g (flgs of étjﬂgi sféa%t%l r%l Sreo i %Srgg g Ei‘g ’f)roflle) 25
These neasuf¥s téd It i P Qi Blalisy ter eilﬁh%ld’tiﬂamsagé@uéubebﬂbl nation in a

si gni fi cantwidmpr,ovemsri-abbyt Reughey athres! @stid ity behavigur-of a trellis

vval | plane and,relie grel ded intersection point areas, and |lead to
not i ceab‘fle redﬁct{[%?fg)r:;l netrg%sceptl bility to rod breakage 30 (— fatigue

fractures) wi th prol onged and severe reversed bending strains, such as
e.g. dusingit is advantageous for manufacturing here if the lower

tubutar profile height h is produced by lateral forming
from both sides (rolling in) of the starting profile

rod with a continuous high tubular profile height H.

20 Another possibility for reducing the tubular profile
height H is by section-wide single-sided and/or two-
sided forming (relling in) of two opposing sides of the

starting profile rod (basic profile).

25 These measures result individually or in advantageous
combination in a significant improvement in the overall
elasticity behaviour of a trellis wall plane and relief
of the welded intersection point areas, and lead to a
noticeable reduction in susceptibility to rod breakage

30 (= fatigue fractures) with prolonged and severe
reversed bending strains, such as e.q. during
extraordinary  transport loads of filled pallet

containers on trucks on poor roads.
35 The differences in the tubular profile height of the
vertical and/or Thorizontal trellis tube rods can

consist in the following variants:

1. Different over the tubular trellis rod length,




. extraordinary transport |loads of filled pallet containers on trucks on

- poor roads. 35 The differences in the tubular profile height of the
vertical and/or horizontal trellis tube rods can consist in the follow ng
variants: 1. Different over the tubulay,trellis rod length, 17 2. Only on
vertical trellis tube rods, 3. On vertical and horizontal trellis- tube

rods, and/or2 4, 91]1ll¥ EH éeeﬁ}iic%{is tg,{ﬂ'ﬁ:g]g ngeeI 'bastube rods where 5
oad. 2 S

required to neet thé“oCcurring I gure a Shows a vertical tubular
rod 20 in preferOad eabotistentrndccbeaited t heel hiientivds i Ko%or mal
position. Under dwmambge | oad, the tubular rod 20 10 oscillates about the
normal position and.bends outwards - in accordance with Figure 20 b - and
i nwards - in *accdPdEndd iSTENGurd 2d'%. thlﬁst htiusbeer’r%%gl n%fé] of the

t ubul ar r@&ds acconegingréed tdmeele thavemtimnigalbadger anmount "0" of the

| argest elastic deflection outwards and a |larger anount "I" of the |argest
el astic deformation inwards is permtted, ~ in particular for the |Iong

side wal s ofF¥Heet P8I #i sSPPYhre, 2by VEShDEY s RRER t F&kndith pHdl | et

contai ners, R psirrbauterithelimesul t bagostingsstpeaks: r aaghnngosucin hi gh

val ues that fatigye a I respaccln 1 ip the mertical
trellis rods rlsourgj%gcfjg%gg% e %éi%éjs?&h?gg%?%aﬁt'hi%rk]lgagvelrl%/ short tine. 25 The
trellis d&ge MR IEESS neipRt |EiegnogBet | BAst oo 6 BEBEF| ebétrdfei ght
therefore provesntachera@adfar nDrle refasd i suspemsd onnsysti€m-byirconpari son

with the known trellis %@?‘?ﬁ of .copventional pallet containers. 18 - List
i g

of Reference aﬁ&ﬁﬁg?gciow l'ef "¢onfaiher 12 Inner liner HDPE

With this embodiment of the tubular rods according to
15 the invention, a larger amount “0" of the largest .
elastic deflection outwards and a larger amount “I” of
the largest elastic deformation inwards is permitted,
in particular for the long side walls of the trellis
frame, by comparison with the known pallet containers,
20 without the resulting stress peaks reaching such high
values that fatigue cracks and brittle fractures occur
in the wvertical trellis rods subject to the highest

loads within a very short time.

25 The trellis cage with its many “long” sections of low
profile rod height therefore proves to be a far more
elastic suspension system by comparison with the known

trellis cages of conventional pallet containers.




14 Trellis tube supporting jacket 16 Baseplate 18 Liquid bulk material 20
Vertical tubular rod 22 Horizontal tubular rod "Z" Tensile stress M
Centre point Se Surface centre of gravity A Flat rectangle 1 A2 Fl at
rectangle 2 LH Length of high tubul ar,;god height Lh Length of reduced
tubular rod height Pi Internal hydrostatic pressure S Centre of gravity O
Defl ection outwards | Deflection inwards O0' Deflection outwards I’

Defl ection i nwards_"X' Lower intersection point H Hi gh tubular rod height
h Reduced tuﬂ{ﬁ%rOfr J¢REFPRt NyPeTensi | e stress vD Conpressive stress el
D stance SF - Al e2 Distance SF - A2 19 - Patent Cains 1. Pallet container
(10) with a thin-malled fnper .5 liner (12) of thernoplastic polymer for
the storage and transport o eliquid or free-flowng bulk miterials, wth
atrellis tube frlamer(1ayee|'85d8y surrounding the plastic liner (12) as a
supporting jacketrrandiw tiba sihasephatei{d®: on which the plastic liner
(12) rests \1/526 and, to \flg'kch the trellis tube frane (14) is firmy

connect ed, erein the trellis tube frane (14) conprises vertical and

hori zontal , *fubufFaruiddsu{ROaterial

20 Vercical tubular rod

22 Horizontal tubular rod
“"Z” Tensile stress

M Centre point

Sr Surface centre of gravity

Ay Flat rectangle 1

Aj Flat rectangle 2

Ly Length of high tubular rod height

Ly Length of reduced tubular rod height

Pi Internal hydrostatic pressure
S Centre of gravity

0 Deflection outwards

I Deflection inwards

Q’ Deflection outwards

I Deflection inwards

"X Lower intersection point

H High tubular rod height

b Reduced tubular rod height

g2z Tensile stress
aD Compressive stress
e Distance Sy - A,

€, Distance Sp - A,




22) wel ded together at the intersection points, characterized in that at
least the vertical tubular 15 rods (20) conprise areas with different
tubul ar profile height, with the areas with | ower tubular profile height
(h) having a continuous linear form between and outside the intersection
points and the areas with |arger tubular profile height (H) being provided
at or 20 inside the intersection points. 2. Pallet container according to
Claim1l, characterized in that the tubular rods (20, 22) have two

di fferent croBategEctGigdssarranged alternately over 25 their entire |ength,
one cross-section with a reduced tubular profile height (h) and reduced

bendi ng reS|s ance t_over. rat.ivel rge n d.ength (Lh) ,
and one cross- Sectloﬁn%l?E %?% dfl arge\rﬁayblﬂr1g p?ogllegﬁelght (H

with a hi gherlbendiig!r esi sham@pmtrmr@nﬁymmf@rxttém§t@\r@96aand

conpar at i vel Yt§£}§§ﬂorrt0dofl@i%htﬂd(l-$9 QYEE - £ Ny i, abgiktmeatwlggg
intersection paints. 3. cont ai accor to Cla|n11 or 2, 35

characterlzedw}?Pt?mﬁrqqkésaF€Q§ ﬁFFHeIB%ék TUHR Xf WESHPAE BefBRt (h) are
f or med extendphgﬂnm thheem ddl2e dxet sveenpipwo:iiret ersgéetti cmdpoiintls and t he

areas wth |aras bubul g prof Lhigidiel o (Hod the, i ddl g, exLending over

each intersectio pol nt | et contal.ner accordi ng to daim 1, 2 or
3, charad& er?%dtPn‘*‘thhéF the areak! W t A4PoweFatabditd? 1T of fF8Lhei ght (h)
bet ween two iddefss€eti onwparBis - tas 5 weanikn tthéeel ongrdmdi naladi recti on

of the tUbU|arIJQ1sesaR%r%Hﬁe?a%&mfr&§ uﬁﬁm Qnthhgl eaéﬁk¥k&2@s the areas

with | arge tubll'a rofile ext end over intersection
point. 10 5. 5ﬁalléﬁﬂé@ﬁtaﬁﬁ€ﬁt ééor@antFS Cﬂéiﬁfiec91o% oPoints,

characteri zed:tdratchat: the tnelddi= tube leads (2@, 22)t:iarle toruwed W th

respect Eg thl%lc{s 'ﬂgw gtgmgpr Osfe" la%:eﬁ%' glhEh different tubular profile
height, with the areas with lower tubular profile
height (h) having a continuous linear form between and
outside the intersection points and the areas with
larger tubular profile height (H) being provided at or

20 inside the intersection points.

2. Pallet container according to Claim 1,
characterized 1in that the tubular rods {20, 22} have
two different cross-gsections arranged alternately aver
25 their entire length, one cross-section with a reduced
tubular profile height (h} and reduced bending resist-
ance moment over a comparatively large rod length (Lu),
and one cross-section with a partially larger tubular
profile height (H} with a higher bending resistance
30 moment that extends over a comparatively short rod

length (Ly) over the area of the welded intersection

points.

3. pallet container according to Claim 1 or 2,
35 characterized in that the areas with lower tubular
profile height (h) are formed extending in the middle
between two intersection points and the areas with
large tubular profile height (H} in the middle

extending over each intersection point.




outside the intersection points as a flat rectangular profile and in the
area of the intersection points as a 15 high rectangular profile. 6. -
Pal | et container according to Claim1l1, 2, 3 or 4, characterized in that
the trellis tube rods (20, 22) are.fgmed with respect to their tubular
profile height 20 outside the intersection points as a flat rectangul ar

.profile and in the area of the intersection points as a high trapezoi dal
25 the Clains 1

profile. 7. Pallet Soﬁatihner accor di ng t(g, at | east one of
to 6, characterized Fh that ot He¥r PLoAFRINT tFel FHaifube 7 dts {22) outsi de
the intersectiecogacperntsd hHavethde shre oreas | eweh rioshepr of ivhel (it ubul ar

profile heip&%tleéshéh%ne/e(@i Cr.lf’ﬂeltw%ﬁ' Lis fuke rod 04128%71-}?&‘% side the
intersection points. 30 8. Pallet contalner accordingto at |east one of
the Cains FEEB 70 ERar hereriwdgail ndi Fet iome ofethiec slbul a1 19 —+ ube r ods

(20) w thinatkeatnteasectivofe as€abondnaug thezsang, . praa ohefed0d profile
(tubul ar prof.ile hei ght,). as the.horizontal, trellis tube rods (22) . 9_
Pal | et cont g’ﬁ%ér _lé?c%gr ggl%éﬂta(‘): (_ﬁrc{%elé%t A R%f (P{)heeﬁeé?d:h?gl 1678,

char act eri zéd<hnintrisaidohi ghirbd profile (tubular profile height) of the
vertical and/or 21 horizontal trellis tube rods (20, 22) within the

i ntersectiop areas tends over _a length (LH) of the _respective tubul ar
rod (20?522[;1 n the ﬂ)it)lﬁéi tcl?ﬁﬁtﬁéperd??cgocrﬂ%‘ﬁ & tHeéfubul & PodTof at | east

twi ce the 54t ubtdwrctegd anddtth gpat o-lsi xreilies theet ubdd af2or,0dz) wi dt h,

preferably eosghddmddinge it irdBpetherd uuliar (ned1 W gt 10nRghl et contai ner
according to at 4ea§r§ one_of 9, characterized in that

_ 10 the Clains 1 to
SUBTSHS | 1 W TURATAP pPE TR BT Ght Y Ut 191 WEREPEAl  and/ or

the low rod "protfile
hori zontal Prefilis andbenr 6ds €268 R)heutistdesection points as a

15 high rectangular profile.

E. Pallet container according to €laim 1, 2, 3 or
4, characterized in that the trellis tube rods (20, 22)
are formed with respect to their tubular profile height
20 outside the intersection points as a flat rectangular
-profile and in the area of the intersection points as a

high trapezoidal profile.

7. pallet container according to at least one of
25 the Claims 1 to 6, characterized in that the horizontal
trellis tube rods (22) outside the intersection points
have the same or a lower rod profile (tubular profile
height) as the vertical trellis tube rods (20) outside
the intersection points.
ag
8. Pallet container according to at least one of
the Claims 1 to 7, characterized in that the vertical
trellis tube rods (20) within the intersection areas
have the same or a higher rod profile (tubular profile

35  height) as the horizontal trellis tube rods (22).

5. Pallet container according to at least one of
the Claims 1 to 8, characterized in that the high rod
profile (tubular profile height} of the wvertical and/or




the intersection areas extends over a length (Lh) of the | respective
-"tubular rod (20, 22) in the longitudinal 15 direction of the tubular rod of
~at least three times the tubular rod width up to eight tines the tubular
rod width, preferably roughly six times the tubular rod wdth. 20 11.

Pal | et container according to one of the preceding Clains 1 to 10,

characterized,i,pst %hetrélqu%r tubul aroqr ofihbe hebghty,{did s cfher med by
section- w se Iate orming (rolling in) fromboth sides of tnhe starting

profile rod vmlflﬁeé%‘ﬁ‘f"r#ﬂfbuér?ﬁ‘@he{‘ Sroves dr dEPPERheight O HEP®12. Pal | et

. cont ai ner acceedpagriwe onebafathecpr ecedi nig)C annmete t dodditwhaeact eri zed
in that the i ..l ower tubuylar, eor ef il £ height Sgh), sbgg#regw ¥es%(ﬁtel on 30

~wise |ateral ormn r(rollln‘g Sll’flromone and/ or fromtwo

. opposi ng sPdesubfilahe rsdar vidigh puefitte sidd WWMER cidift | ﬁHBH%aJFu RSt ubul ar

. profile height,;gkh= Eéﬁéﬁatplﬁf Fb@)h1yABSERACT ithe itmeentibenakekaties to a
pal | et cont ai ner. ém conprising a thin-walled inner container (12) made

of thernopl asti€tPaterial for stori ng and transporting liquid or

free-flowi ng goods; a lattice tube frame (14), whi ch cl osely surrounds the

plastic contaiper (12);;nthe,farmeof sacs ttci agket .and whichrincl udes
verti cal and hori zontal tubul ar rods ded tQ one

we
anot her, hhd &lBoftdmre pal 1%t 9(16§hif68§185\h?ec Jtl‘l"nea}ﬁ?l“%sfp% g8‘r"1t aRer (12)
rests and to whbthld hélbat ttiubelat ulpeof i bareb€ 19f)t)i sof oithed verrtacki xed

manner. Known,pall et hBPDL%@ﬁ s have s shasd camangsami t hosegard e strength
(tubular rod ?atl gue failure) that are conS|der bl e h t({“'ﬂ gv t of | onger
a

| asti ng shaki RB® dUqung%ccrtéﬁngF?a? HatterAG of (s @ FEdet Fation
stress. In ordespéoiiviprovieutdie katiti@e.t ulge fxran@hdurbcmguttuylme\hl | e

mai nt ai ni ng Sgiéé& & St aEKé nguEQP&k beaii Hg sapashty, chhbeei pyQaLi on
achi eves an adapt ed opt 1 mal thastl Cl te/oOfor fl uct uati.n hc%ngmc Igads by

virtue of théh?a‘b%b%lf?it TORe i bl WP TOFEI20 5 W Fosed”t ubul ar
profile have aisaryi pgefévbular rpnofily eshei ghtﬂeswtﬁkﬁ aktlerleat i ngd hi gh
tubul ar profi]egheight in the intersections and continuously |ow tubular
profile height between the intersections.

20 11. Pallet container according to one of the
preceding Claims 1 to 10, characterized in that the
lower tubular profile height (h) is formed by section-
wise lateral forming {(rolling in) from both sides of
the starting profile rod with continuous high tubular

25 profile height (H).

12. Pallet container according to one of the
preceding Claims 1 to 11, characterized in that the
lower tubular profile height (h) is formed by section-
30 wise lateral forming (relling in) from one and/or both
gides from two opposing sides of the starting profile
rod with continuous high tubular profile height (H =

basic prafile).




