PALLET CONTAI NER The present invention relates to a pallet container wwth a
thin-wall ed inner container of thernoplastic material for storage and
transport of liquid or free-flow ng goods, wherein the plastic container
is closely surrounded by a lattice tube frame as support jacket, and with
a bottompallet on which the plastic container rests and with which the
support jacket is fixedly secured, wherein the lattice tube frane includes
vertical and horizontal tubular rods wel ded to one another at intersecting
areas, Prior Art: Pallet containers are used for the storage and transport
of liquid or free-flowing goods. During transport of filled pallet

containers - in particular wthpapptemienehingkgh specific weight (e.g.
above 1.6 g/cnB) - on poor roads with trucks with firm suspension, during
transport on railway or ships, the lattice rod frame is exposed to
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Prior Art:

Pallet containers are used for the storage and transport of liquid or free-flowing
goods. During transport of filled pallet containers — in particular with contents of
high specific weight (e.g. above 1.6 g/cm®) — on poor roads with trucks with firm
suspension, during transport on railway or ships, the lattice rod frame is exposed
to significant stress as a result of surge forces of the goods. These dynamic
transport loads generate significant continuously changing bending stress and
torsion stress in the lattice tube frame, ultimately leading to fatigue cracks and

resultant rod facture when exposed over respectively long periods.

Such pallet containers with support jacket of lattice tube frames are generally
known in various designs; all lattice tube frame configurations to date suffer

however significant drawbacks.

Those configurations of lattice tube frames with uniformly continuous lattice tube
profile, known, e.g., in EP 0 755 863-A (Fu), DE 297 19 830-A (VL) or U.S. 6
2244 453 B1 (Mam) experience, as a consequence of the oscillating surge
pressure of the liquid content that is caused by fluctuating bending stress during

transport, relatively very quickly a rod fracture which always begins or is triggered



pressure of the liquid content that is caused by fluctuating bending stress
during transport, relatively very quickly a rod fracture which al ways
begins or is triggered 1 in the tension zone of the tubular lattice rods.
Rod fracture takes place predomnantly in proximty of the wel ded
intersections of the tubular lattice rods. Those lattice tube frames with
wel ded round rods, e.g. disclosed in EP O 734 967 Bl (Sch), and with
significantly reduced tube cross sectional height in the area of the

i ntersections (no continuous tubular profile, dents or reduced tube cross
sectional height of same depth) suffer the critical drawback that
significant u reduced tube
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cross sections, In addition, further quality deterioration or relief areas are
necessarily provided in all horizontal and vertical lattice rods at all welding
locations, e.g. EP 0 734 967 B1 (Sch) to protect them from tearing
open/detachment during fluctuating bending stress as a result of transport loads.
However, it is considered highly disadvantageous that the weakest tube cross
sections are arranged in immediate proximity of the welding spots of the
intersecting lattice rods so that the deformation changes continuously directly
adjacent to the welding spots. As a consequence, the welding spots are overly
stressed and tend to tear off. When it comes to design, the welding expert is
aware not to weld dynamically stressed components in those regions that are

exposed to the greatest dynamic deformation.

WO 01/89954-A as well as WO 01/89955-A further disclose a pallet container
with a trapezoidal tube profile of the lattice rods, wherein the vertical and/or
horizontal tubular rods have each a dimple laterally adjacent to an intersection.
These partial dimples serve as “bending hinge” and decrease the resistance
moment against bending. It has been shown that these limited dimples lead to



hori zontal tubular rods have each a dinple laterally adjacent to an
intersection. These partial dinples serve as "bendi ng hinge" and decrease
the resi stance nonment agai nst bending. It has been shown that these
limted dinples lead to 2 appreciable |onger service life but are unable
to conpletely elimnate a rod fracture when an area is exposed to
concentrated stress peaks over a longer period. Lattice rod frames known
to date with uniformly continuous lattice tube profile have all the
drawback that the horizontal and vertical tubular lattice rods are
generally too rigid and torsionally stiff along their entire | ength when
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Known lattice tube frames of welded rounded tubes (Sch) with reduced tube
cross section at the intersections and additional partial lateral relief zones have
the following drawbacks:

- The height of the reduced tube cross sections must be the same for all
welded intersections, it should not be suited to different fluctuating bending
stress.

- The round tubes with circular cross section next to the intersections
welded in dents are very rigid, they do not deform when exposed to
fluctuating bending stress.

- The round tubes adjacent to the welded intersections are furthermore very
torsionally stiff, they do not deform when exposed to torsional stress. The
horizontal lattice profile rods are twisted by radial movements of the
vertical rods with which they are welded, when exposed to fluctuating
bending stress. As a consequence, added tension stress and pressure
loads act upon the welding spots.



3 Al loads or stress during transport such as, e.g., pressure stress,
tension stress, torsional stress, can be absorbed solely by the locally
limted partial dinples (desired buckling zones or fracture zones)
directly adjacent the intersections. Cbject: It is an object of the
present invention to provide a pallet container wwth a lattice tube frane
of wel ded tubul ar rods, whereby the drawbacks of the prior art are
obviated and in particular vertical tubular rods are resistant to fatigue
cracks and rod fracture over a longer period - while taking into account
the stacking | oad of a |oaded stacked pallet contai ner (double stacking)
besi des the nor trans ort stress of, back and forth sloshin Il uid
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nonment agai nst bending in the entire remaining areas between two
intersections. The tubular rods welded to one another have a higher
tubular hei ght at the intersections and therefore constitute
imted aé%%ébmnth a high rigidity and torsional stiffness, while the
Iattlce rods situated outside an intersection have a |ower tubular profile
helght an const.itute the areas of torsi stiffness.
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This object is attained in accordance with the present invention by a pallet
container of a type involved here with tubular lattice rods of continuously closed
profile by providing at least the vertical lattice rods with a higher resistance
moment against bending only in the area of the intersections to be welded and
with a comparably lower resistance moment against bending in the entire
remaining areas between two intersections. The tubular rods welded to one
another have a higher tubular profile height at the intersections and therefore
constitute limited areas with a high rigidity and torsional stiffness, while the lattice
rods situated outside an intersection have a lower tubular profile height and
constitute the areas of lower rigidity and torsional stiffness. It is hereby further
provided to construct the tubular lattice rods over their entire length with two
afternating arrangements of different cross sections, one with reduced tubuiar
profile height and reduced resistance moment against bending over a
comparably greater rod iength, and one cross section with partially increased
tubular profile height with higher resistance moment against bending extending
over a comparably short rod length across the area of the welded intersections.



4 In view of the configuration according to the invention, in which the
areas of reduced tubular profile height with | ower resistance nonent

agai nst bending are |ocated always in mdsection between two
intersections, the area of the welded intersections is effectively
protected agai nst fatigue cracks and rod fracture, i.e. not by a |ocal
desired fracture point directly next to the welding spots with rigid =zones
between the intersections but by the entire area between the wel ded

i ntersections which is configured as nore elastic, flexible zone. As the
pal |l et containers have a |longer and a shorter side (dinensions 1200 X 1000
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Furthernore, the tubular lattice rod according to the invention is
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profile halghbr 0dSif@ctb&ange with the invention in which the areas of reduced

tubular profile height ~ as viewed in longitudinal direction of the tubular rod — are
significantly longer than the areas with higher tubular profile height of higher
resistance moment against bending (at least twice as long), the longer sidewall in
particular of the tubular lattice type support jacket defines a vibration unit which is
so elastically adjusted, while maintaining a sufficient stiffness against stacking
loads, that tubular rod fractures are no longer experienced even when exposed
to transport shocks over an extended period.

Damaging fluctuating bending stress and torsional loads encountered during
normal transport and additional double stacking (superimposed additive pressure
load) are absorbed by the entire elastic areas between the rigid intersections so
that the occurrence of locally excessive stress peaks is no longer experienced on
or adjacent to the welded intersections.

Furthermore, the tubular lattice rod according to the invention is constructed

torsionally softer in the long areas with smaller tubular profile height outside the



intersections, i.e. it allows nore twi st or generates |ess pressure stress
and tension stress on the welded intersection at sane tw st angle. The
invention will now be expl ained and described in nore detail with reference
to the drawi ngs which schematically illustrates exenplary enbodi nments. It
is shown in: Figure 1 a front view of a pallet container according to the
invention, Figure 2 a side view of the pallet container according to the
invention with stacked second pallet container (double stacking), Figure
3a hydrostatic pressure distribution in the plastic container, Figure 3b
bul ging of the sidewall of the plastic container, Figure 4 defornmations of

the pallet, container. by, surge forces Wth superpaosed stacking |oad (side
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stacki ng teagien 6PkaNoN tiiveldEl GhteBseBtich SESHMORALL Mg of | ateral
deformations of a vertical lattice rod: a) normal, b) with flexure to the

outside, and c) to the inside, Figure 7a force considerations on a wel ded
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during fl XULS in: Figs. 9a,b trapezoidal profile with associated stress

di stribution during flexure, Figure 10 tubular lattice rods according to
the invention with increased tubular profile height in the intersection
(square-rectangl e profjle), Figure 11 a preferred enbodi nent of tubul ar
attice rdaiEdeor ARGt YiEWiata@ PallRy edhtrBRT RPAIPAD B EHERIMI ar prof i |
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tubular lattice rod according to the invention at an intersection (great

tubul ar profil e hestgpkgd seq@nd pallet container (double stacking),
Figure 3a hydrostatic pressure distribution in the plastic container,

Figure 3b  bulging of the sidewall of the plastic container,

Figure 4  deformations of the pallet container by surge forces with superposed
stacking load (side view),

Figure 5  deformations of the pallet container by surge forces and stacking
load (plan view),

Figure 6  a sectional view of lateral deformations of a vertical lattice rod:
a) normal, b) with flexure to the outside, and ¢) to the inside,

Figure 7a force considerations on a welded lattice rod intersection,

Figure 7b  crack formation as a result of bending stress at an intersection,

Figure 7¢  tearing-off of a welding spot at an intersection,

Figs. 8a,b T-beam model with associated stress distribution during flexure,

Figs. 9a,b trapezoidal profile with associated stress distribution during flexure,
Figure 10  tubular lattice rods according to the invention with increased tubular
profile height in the intersection (square-rectangle profile),

Figure 11 a preferred embodiment of tubular lattice rods according to the
invention with increased tubular profile height in the intersection,
Figure 12 a cross section through a profiled tubular lattice rod according to the

invention at an intersection (great tubular profile height),



Figure 13 a cross section through a profiled tubular |attice rod outside
the welded intersections (low tubular profile height), Figure 14 a further
cross section through a profiled tubular lattice rod outside the wel ded
intersections (low tubular profile height), Figure 15 a further cross
section through a profiled tubular lattice rod outside the wel ded
intersections (low tubular profile height), Figure 16 a further cross
section through a profiled tubular lattice rod outside the welded
intersections (low tubular profile height), Figure 17a a | ongitudi nal
section of tubular lattice rods at a welded intersection (great tubular
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frame Wltgi proﬁ' | ed .t ybe-lattice, rogs accordi ngqto t he i nvention, and
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and c) fleé_ure to the inside. Figure 1 depicts a froht view of a pallet

cont ai ner TOUEREDr i Atithes cross seplientthwwghva profilech &rbuiardsttice rod mudsioer 12,

| attice tube type idod : - : 16 with | ower
di scharge fitti ngsé?%gﬁ%%q I\ﬁm{“eg%]ctz%ﬁ%QWUQ@%LBQI%@@%nt ainer 10 is shown
in Figure Pigbte &7 asiadengitedinglpsdctien of éutgtidr laftR@0onwlat awivelbed istemarton

i dentical pallet containper being stacked. The |ower pallet container is
her eby subj ect ed dEQ%eﬁBH{?%“éﬂ{s"ﬂiﬁﬁ?,ﬁe@%g: on a truck, in addition to the

fluctuati ngigerer Ukb pr essed @eb®@tlsn ofhet RertichAWisLISO 488 . rokiNaf £1vadlliéd cant
and intersection (great tubular profile height),
Figure 17¢ a cross section in the vertical tubular lattice rod (small tubular profile
height),
Figure 18 an outer view upon welded intersections of the lattice tube frame with
profiled tube-lattice rods according to the invention,
Figure 19 an inside view of the welded intersections of the lattice tube frame
with profiled tube-lattice rods according to the invention, and
Figure 20 elastic deformations of a preferred vertical lattice rod caused by
surge forces and stacking load a) normal, b) flexure to the outside,

and c¢) flexure to the inside.

Figure 1 depicts a front view of a pallet container 10 according to the invention
with inner plastic container 12, lattice tube type support jacket 14, and bottom

paliet 16 with lower discharge fittings (pallet width 1000mm).

The pallet container 10 is shown in Figure 2 by a side view (pallet length
1200 mm), with a second identical pallet container being stacked. The lower
pallet container is hereby subjected during transport, e.g. on a truck, in addition

to the fluctuating surge pressure loads of the liguid content, in a significant and



7 superinposing manner also to the stacking |oad of the stacked pall et
contai ner (double stacking) which swings up and down as well as back and
forth. When an inner plastic container 12 is filled with liquid content 18,
the course of the internal hydrostatic pressure Pi increases fromtop to
bottom as shown in Figure 3a, wherein the nass center of gravity S of the
liquid content is approximately at one third of the height of the inner
container. As a consequence, the inner container 12 undergoes a changi ng
bul gi ng when exposed to dynamic transport |loads, as illustrated in Figure
3b, with the lateral bulging being at a maxi numexactly at a | evel of the
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affected tf& fill height of the liquid content changes by the height L (level) while the
sidewall deforms elastically to the outside and inside by the amount “O" (outside}
and “I" (inner side) about the normal position, and the bottom plate (up and down
swinging) correspondingly deforms elastically to the outside and inside in
midsection by an amount “O” and “I" (more pronounced in the subjacent pailet

container).

Figure 4 shows this vibration state with added stacking load “StP” for a long
sidewall of the pallet container, wherein the tubular rods of the lattice cage

necessarily follow these elastic deformations to the outside and to the inside.

Figure 56 shows a plan view of the long sidewall of the pallet container. It is clear
that the deformation of the sidewall to the outside is about twice as large as the

compression of the sidewall to the inside.

When considering load conditions, the weakest spot or the area that is under
stress the most must be taken into account. Both vertical rods in the middle of
the long sidewalls of the lattice cage in the area of greatest bulging are also
exposed to the greatest stress because these vertical rods are adversely affected



the nost by the inpact of the stacking load "StP of the stacked further
pall et container. Damages that occur predom nantly at these vertical rods
i nvol ve buckling or fracture below the | ower horizontal rod and tear-off
of the welded connections with the uppernost circunferential horizontal
rod. The stacked pallet <container (Fig. 2) also represents its own

i ndependent vi bration systemduring transport shocks. The bottom pall et
rests on the outer side circunferentially upon the lattice frame or upon

t he uppernost horizontal lattice rod of the subjacent pallet container and
vibrates hereby - also in mdsection of the long sidewall - predom nantly
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"X th a, her eon [ e 6 hows

t he \év![ andar g%é {"I %Aﬁ&? ﬁjgw@‘ E’“ﬁroi?ﬁr'z ﬂ%? r-%”autreé""eg ] Gs‘f"?&?‘is t he

state of gremtessibng hﬂhmln@uba@fﬁwﬁc r&linfdrentidl @oBLtirialded. 'ﬁﬁ@st’é’c@éﬂ Balfd the
at est,_f| " When t he verti cal

state of % ure (anount to the inside.
tubul ar r ogo'? g@iNGEAFIg- gﬁ resangRiite ‘é’b’? indapendenteyibiatiga Wptaméluring i s
exposed t otrBhgort &tkb ETIRd h&SS paNsh rregﬂs éd“ﬂ]%roﬁéfdé?dé’ lr{&ﬁferé%ﬂia!llz ugé,posed to

correspondl ng gressure stress. \en verti cal
i nwar ds ( Ahg. ladtep, frathe augran Hiedeprsmidsé hoodonts! Ia&)q@otmdoft thel subjpramtsur e

stress andpél’%?gbﬁﬁ%ersér%ewg at(%(&ﬁe e%g %IS%X o ga%(?ﬁtéq{lg@p@'eel%ﬁggjﬁ nv%it ensile

stress. These ormations t I'n I’
(vibrati on{y’,eéemmarélbcﬂmmmdmahd/grbaw ei)randsradrdgfoﬂmamk@ Hanamepehbcksh oads.

When | ookin t. Fi qur econes cle r that,  the vertical tubular rod
bel ow t he thgﬁﬁgg@e\%’-ﬁ%m% ofi tgefs}l éﬁmt §t 6‘?'3%@@? degree than above this
intersection. The reason for this resides in the fact that the | ower end

of the verfical tubular rods is securely fixed to the bottompallet 16 and
the di st ameWh in higuiesGa. 8bc apdAcixa vestical Hbulssired R0 prathecaresofislowenpar abl y

short. Th'sﬁterrﬁﬁbg )74 %ﬁg'ét fo%#ﬁ‘{ r&8ﬁtgl b }o%ngrelfdv\'gxﬁ%eogf giglsegated in

Fi gures 7a a resuly'“of he varyin
shows the standard position (normal condition), while Figure 6b illustrates the

state of greatest flexure (amount “O”) to the outside, and Figure 6b the state of
greatest flexure (amount “1") to the inside. When the vertical tubular rod is bent
outwards (Figure 6h), the outer side of the rod is exposed to high tensile stress
and the inner side of the rod is exposed to corresponding pressure stress. When
the vertical tubular rod is bent inwards (Fig. 6c), the outer side of the rod is
exposed to low pressure stress and the inner side of the rod is exposed to
corresponding tensile stress. These deformations take place in rapid change of
about 3 Hz (vibrations/sec = about 180 hits/minute) during dynamic transport

loads.

When looking at Figure 4, it becomes clear that the vertical tubular rod below the
intersection “X” is flexed to a greater degree than above this intersection. The
reason for this resides in the fact that the lower end of the vertical tubular rods is
securely fixed to the bottom pallet 16 and the distance of the intersection “X” to
the bottom pallet 16 is comparably short. This results in particular load situations
which are illustrated in Figures 7a, 7b and 7¢. As a result of the varying flexure of



9 the vertical rods (top, mdsection and bottom and outer side and in

m dsection in the long sidewall of the lattice frane), the horizontal
tubul ar rods are twisted thereby causing torsional stress which nanifests
itself in the |ower welding spots of the concerned intersection "X' as
additional tensile stress "Z" which is additive in its effect (Figure 7a).
This can | ead, on one hand, to fatigue crack or rod fracture (Figure 7b)
or to a tear-off/detachnent of the welding spots, e.g. when circular tube
profiles are involved (Figure 7c). For explanation of occurring
tensile/pressure stresses, Figs. 8a and 8b illustrate as nodels a T-beam
wth assoc at ed eress condi tion dur%gapexposure t o, bendin stress. The

neutral filBEreNtigpkiodsfop, gudsectipp qal B 38d OHISS §iI FME CBISEEIY '8F of a

bendi ng beagg6dg RerWal Mher %ttﬁﬁé”ﬂ‘grtn%b Cthe! RzoRs thidNal fodb afOUREelube,
square cross section or rectangular cross section) is involved, the neutral

fiber is thetepucadsing tetsonal sledss which leariients irsg!fhie s l@e\@m@dmg spatst her e
where the gept Eﬁllﬂ% n%d i ders@ét;dn' Jxl“satsrﬁaﬁﬂqgapt Eb%ugt?e "Zt” rﬁcfa‘i)dvgs Sk of

the T-beamis s ownwar ds to roa eam
result, t he i$eeflfecmq wlm Ohis t¢dre leBdbemnphi®mhanbeid (ﬁa@ueed@ekforbr@ds are

greater t he pad 'de for g bers .on _the narrow
I e so (A RdERRRR ThhEr k'3 enapriplenMRRESr B kit afoS eond i
Typi cal | ycuram@aﬁnoeamwn@@taﬁéin@blv@amﬁ areexcgosed to a greater extend to a
pressure load than to a tensil I.e. it can cope wth higher

pressure stress than with dangerous tenslle stress. This is inportant in
verti cal 1ok P efALETEt obATARy gy sufe BYERCPisY 8agR L, BRSRAREN - A
behaves i ras raodgisral Tabearh véth aqg@n@taadmurw grndiiien casing e?pbemtodwndm@m in
Figures 9 nsi deri.ng. the t.u rabl e l.oa i tyation on
= Pong. si duest g ulf Rod a7 e Gt Ty ExGhal MBS P Erur of it %out of e
of a vertibeatingubsdrar (Trigshrh)) \WMhenas eamredtrit heoéd apersi qialg nb@iﬁd“tebethe
tensile stress on the outer broadside of the tubular

vel di ng sSEHare7esy 8RB P iTRCBABURRH LSS SELHIHJS "E[Plé’epomf‘%q‘f?i fipﬁréis

situated in the middle of the bending beam because it is there where the centroid

lies. As illustrated in Figure 8a, the centroid Sr of the T-beam is shifted
downwards to the broad side of the T-beam. As a result, the section modulus of
the T-beam for the lower edge fibers are greater on the broad side than for the
upper edge fibers on the narrow side so that the tensions are smaller at the
bottom than at the top. Typically, almost any material can be exposed to a
greater extend to a pressure load than to a tensile load, i.e. it can cope with
higher pressure stress than with dangerous tensile stress. This is important in

relation to the correct installation of a dynamically loaded component.

A vertical rod of trapezoidal profile (with broad side and narrow side) behaves in
a similar. i.e. approximated manner as a T-beam, as shown in Figures 9a and 9b.
When considering the most unfavorable load situation on a long side of the lattice

frame with the greatest flexure to the outside of a vertical tubular rod in the area

of the trapezoidal profile, the tensile stress on the outer broadside of the tubular

rod, where the welding spots are located in the intersections, are lower than the
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10 pressure stress on the inwardly pointing narrow side of the verti cal
tubular rod (conpare Fig. 9b): aZ < a0. This makes it clear that the
vertical tubular rod is exposed in the area of the beneficial trapezoidal
profile to small er dangerous tensile stress, when critically bent to the
outside (T-beam nodel ), than would be the case with the use of a symetric
tube cross section like e.g. a round tube. Figure 10 depicts an enbodi nent
according to the present invention. The base profile of the tubul ar

| attice rods is configured here as square profile (edge length e.g. 16 mm
= high rectangul ar profile). The horizontal and vertical tubular rods 20,

h ) . . Lt - of i L ‘H of e g.
22 have 'nPFﬁE@?ﬂPgéé?%s?g%iE%‘ﬁ}\faég&ﬁ@j?% Hé%w%ﬁﬁ%ge{]%ﬁ%i tubliaPhof: 9- 16

mm while rods ou hé I'nt ersecti ons have

a short r&ompageFar 9p) ofzid eowi t h reduced, |ower tubular profile height "h"
of e.g. 12 mm The reduction of the tubular profile height from"H" to "h"
is respectively realized here fromthe side on which the horizontal and

vertical tUlbislraskesodscleurethatvi sl @ertical MRIsRNOHNSTexpAsBd 6 @Ré Sfe£BPORH ment
according to the present invention is shown in Figure 11. The base profile

of the tubbfHiciehirepeeridajdyolie eosnalfirmoReue tgasile plapesz ovhes cificaly | e. The
hori zont al haido MBE dutddie THBRLAT Hdod | | Qisnt <At gr.sections
a great tubular pr ofui I ee hei ght "H’ gf %pg@&f@%l’%ﬁ%é {r}lwphtggfdrsged&P azr eas of
t he tubul afympgsicdubesCiges shetiomiker s gcaransl tabeeduced, | ower tubul ar profile
hei ght "h" of about 12 mmin an approxi mately rectangul ar cross section
(low rectangular profile). The reduction of the tubular profile height

from"H' tliglfe’10 desictshawewesodimesipasiording Yo tieabssedt Meatibn OTRd bassi de
whi ch opposeﬁi tﬁ?ﬁ*ﬂ Y\%l ﬁ%ng ,égot . Thlg has t he advantage that the sides on
whi ch t he MBI FPABMIGIUPHIG WY {99SS CTBIas hesuas ardaimealie ©8ueiagthot her
are | inearey. agnkiniuo igidotonBlreH e BRIlRIThd WisizoRe SHRF\RMCA! ubhianes of
junps in the hei ght of The 11

rods 20, 22 have in the intersections a great tubular profile height ‘H” of e.g.

16 mm, while the free areas of the tubular rods outside the intersections have a

short rectanguiar profile with reduced, lower tubular profile height “h” of e.g.

12 mm. The reduction of the tubular profile height from “H” to “h” is respectively

realized here from the side on which the horizontal and vertical tubular rods are

welded to one another.

A preferred embodiment according to the present invention is shown in
Figure 11. The base profile of the tubular lattice rods is configured here as
trapezoidal profile. The horizontal and vertical tubular rods 20, 22 have also in
the intersections a great tubular profile height “H" of e.g. 16 mm, and in the free
areas of the tubular rods outside the intersections a reduced, lower tubular profile
height “h” of about 12 mm in an approximately rectangular cross section (fow
rectangular profile). The reduction of the tubular profile height from “H” to “h"
was, however, respectively realized here from the side which opposes the
welding spots. This has the advantage that the sides on which the horizontal and
vertical tubular rods are welded to one another, are linearly continuous and

non-deformed. Thus, no substantial changes or jumps in the height of the

11



maxi mumtensile stress are experienced when a vertical tubular rod is
subjected to a flexure to the outside (anpbunt "0"). The | ower area of the
vertical tubular rod 29 is here shown with a further advantageous
constructive variant in which the reduction of the tubular profile height
from"H' to "h" is respectively realized fromboth sides (wel ded side and
the side opposite to the welding spots), so as to provide advantages with
respect to manufacture and to prevent one-sided deformation stress.
Furthernore, the reduction on both sides of the tubular rod hei ght per

side requires formation of only asmall i.e. half the height difference
(Hh/2 (per side e.qg. 3 mm in the h base profile. Figure 12 shows a
preferred @?ﬁﬁ@%te@a#e ﬁhrfa@ af&ﬁmeérea@edw gﬁn Fagsti dahular tog iggybiesteda cross

sect i onal H'a%xh@@ggg_o%ts‘?&é) nl]&% tséggul ar lattice rod according to the

invention at a i ntersection reat tubular profile height). The
height "H' is hereby 16 m"nand the wwdth is about 18 mMmm Figure 13 shows

the cross ci thr h the.a profiled r | attice r ccording to
g 15" oul e e reilePiate \eRich BuBhon et Bhrd ShEMETWEP & iERiel i
"h". The heivgitagétls b@n:hamba viBZianin ahikht the rwdbtkori sf &otibull} profileThe
reduction of 't ul ar profile height from"H' to "h" is realized here

from the 6}‘9&%'&2'"05% f 1% Hee '%rrngﬂweﬂgge ff%fhoﬂeS|deﬁ.<wéd@dl&1d%@ﬁﬁcts

anot her crgssigsaphbealo m@rv@éaemg%fpo?s péd)éé &cﬁ&ot;w@acﬁfan a@te%'vﬁﬁ] feQflectout si de
the wel ded intersection with | ow tubdl ar profil ". The height "H

i s hereby tqznﬁﬁﬁf%ﬂi@fet ﬁ@\t\ﬂdﬂﬁ\f&rﬁ cmomeolgefmmatrm strea@clfuraimrmore Héet ubul ar
profile hg%&g:tgoﬁ o(?\”PJ Hssaé) thé fi Iurézr géjﬁaﬁ%{g erqgc?gﬁ&rrr?é@’oﬁ'&e of the

trapezoid se pro |Ie Re pr o gular
conf i gur atonbyna snmiioteelnalf/éreshe:ghbﬁzﬁaretmbe(mmlasmesem ®pn. Ledugedini thehei ght
~1's shown i.n F ureéS The reduction of the tubular profile height H of

t he trapef‘ €orofile is here also realized by shaping the narrow
side inwards into the tube cross section, thereby establishing again a

substantially rectangular profile. 12
rigure 12 shows a preferred trapezoidal tube profile as high base profile by way

of a cross sectional view through a profiled tubular lattice rod according to the
invention at a welded intersection (great tubular profile height). The height “H" is
hereby 16 mm and the width is about 18 mm. Figure 13 shows the cross section
through the a profiled tubular lattice rod according to Fig. 12 outside the welded
intersection with low tubular profile height “h". The height “h” is hereby 12 mm
and the width is about 20 mm. The reduction of the tubular profile height from “H”
to “h” is realized here from the broadside of the trapezoidal base profile.
Figure 14 depicts another cross sectional version of a profiled tubular lattice rod
outside the welded intersection with low tubular profile height "h”. The height “H”
is hereby 12 mm and the width is about 19 mm. The reduction of the tubular
profile height from “H” to “h" is realized here from the narrow side of the
trapezoidal base profile; the profile approximates a rectangular configuration.
Anather version of a tube cross section reduced in height is shown in Figure 15,
The reduction of the tubular profile height H of the trapezoidal base profile is here
also realized by shaping the narrow side inwards into the tube cross section,

thereby establishing again a substantially rectangular profile.

12



A further version of a tube cross section reduced in height is illustrated
in Figure 16. The reduction of the tubular profile height His here al so
reali zed by shaping both opposite slanted sidewalls of the trapezoi dal
base profile inwards into the tube cross section. Figure 17 shows the
preferred enbodi nent with trapezoi dal base profile H above the

i ntersection and hei ght-reduced rectangul ar tubular rod profile h between
the intersections. The reduction of the tubular profile height from"H' to
"h" has been realized respectively fromthe side of the horizontal and
vertical tubular rods 20, 22 in opposition to the welding spots. Figure 18

h ' f.al f
Thtersect | anithep Alebh ol 8 tuBe. Bobk Gl TeabiRe s S g 0o one
anot her byigwans. dhe freuiuctmalmflthg tstpmars;amre haiyer Beisttiers dldy rezlissk ey

intersectln out ribs .of the t tice rods The entire tubul ar
rod | ength® %Diﬁ%?)\?gbﬁp?%tei ﬂ?@trege%g %LS Q\Afa R tr%ﬂﬁzpmpaﬁe Preftle iwvardsi ght

has been f imd tiengde Codssrsctigfl down, conpressed flat, shaped inwards) from
the great tubular profile height H = base profile and ampunts to between

100 mmto 260 mm preferably about 130 mm The conparably short tubular rod

| ength LH, £gx [ r rofile
hei ght H aﬁou fzﬁtsgggg?ﬁmﬁé d@ﬁw%oaﬁrgécﬁt%h tr%ﬂ Perag%é ggogiue[aHgg (= 3 x
t ubul ar r othevintérseatibn Mdm@!ghtﬁegm@i fe@tasigaiss thiadar msinﬁoflie\/rebwnﬁwnfth@m

inside (on tio of .th ert| Lrods, 2 | n order
to attain fn?ef{ %ﬁmﬁg%? CP%QPE &in atrl*?émﬁ‘? @S'gg‘??rf’ﬁb lj\eqodgd%s been

i ntersect i mﬂz@d’lrds@eb@wmﬂom ih@Vﬁdﬂe el REHARE Shaneetidd tbghefodglaasticity
inthe 13 _entire are of the |attice rods outside the intersections,

various advait CRRASHON tadhe welklingapPtbe real i zed. On one hand, the horizontal
tubular lattice rods 22 can be provided outside the |ntersections wth a

same or |ower tubular profile
Figure 18 shows a cutaway plan view of a lattice frame from outside with four

intersections. The horizontal and vertical tubular rods are welded to one another
by means of four welding spots per intersection (by stacked intersecting outer

ribs of the tubular lattice rods).

The entire tubular rod length Lk between two intersections with low tubular profile
height h has been flattened (or rolled down, compressed flat, shaped inwards)
from the great tubular profile height H = base profile and amounts to between

100 mm to 260 mm, preferably about 130 mm.
The comparably short tubular rod length Lu, extending across an intersection,
with high tubular profile height H amounts to between 40 mm to 120 mm,

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

Figure 19 shows the respective view from inside (onto the elevations H of the

vertical tubular rods 20).

In order to aftain a high bending resistance in the area of the welded

intersections while having a lower bending resistance or higher elasticity in the
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hei ght than the vertical tubular lattice rods 20 outside the intersections.
On the other hand, the vertical tubular lattice rods 20 can be provi ded
within the intersections with a sane or higher tubular profile height than
the horizontal tubular lattice rods 22. Furthernore, the horizontal or/and
vertical tubular rods 20, 22 can extend within the intersection over a

| ength LH of the respective tubular rod 20, 22 in longitudinal direction
of the tubular rod fromat least twice the tubular rod width (2 x 20 m
up to a sixfold tubular rod width, preferably about threefold tubular rod
wi dt h. Recommended for the lower rod profile (low tubular profile height)
of the horizontal or/and vertical tubular rods 20, 22 outside the

i nt er sect i ¥Hke jage 0f] Begtatfiqenrasts pulsidecthgetnieroectiansulvarionsp@dgantageous i n

| ongi t udi [ e t ol d
tubcl ar 1o as GEh 0 5 "y zeay O, Pand e hdrgB e i 1E rRs' (R

pr ef er abl ycm}bbeltprswldéd)Iodtstmi&)lﬁheamtemdctlmsdwm d tame direiloeﬁey tanixiampra)gmous for
nanufacturln nst . [ e re |on wer ul ar file

et ghth oyl GRS G v icBh S5 18 PR 2B Pt &8 Fe'sgRterke Tofieyi na
profile ragha hbn@oﬂ’ﬁe 4T el Muhuigh latubwl| rafis PZ®@fdane bbep@iidetl. whniat frer
possibility to reduce the tubular profile height H can be realized by

di npl i ng (‘BEFSRCEATSAVIthr 81 $3ME)0r RiEGPOHPLURT RRGICPRES! ﬁ@armﬂafe@oamttﬁke
origi nal pc[x@uléﬂ l%tt;c@qudé ?QSPUM&Hor@)tBQﬂoF?%tél' &%n@r\/e?‘fba?ﬂjdﬁ%rboéé ggs. These

measures result individually or 1 n advantageous conblnatlon
si gni fi cad? ¢ampevestsmthiothe héer@achfqreoeeraa;ﬂer@m yHb#rtammpamrnva ttuiaﬂan ce wal l

pl ane and i ptersection aovj,de an
Popr eci abi'ed itk azadh Ofup! lliefln P o R PRGIRE BEPOAE 987 iR
fracture) tuhéar mgbjvieitt ¢2lxt20 mangsd 8 ansixdeld amslist n’dain@zdm Lméwaéblwgbbﬁndl ng
stress |ike r extrao d| nar nsport oads of filled pallet
cont ai ner éh 8ﬁf0?<? d'gwé '%@n‘ﬁ' énéepﬁg)rdh@ ﬁ%@n@@spmﬂf@tw ! ¢iATar
profile heiremé HefgHthes thﬁ%nté’ir bagil DBRicaCRIRar UBWRLS Blkidekods can
be realized in accordance with t | I owm ng vari ati ons:

intersections is a length Lh of the respect;ve tubular rod 20, 22 - in longitudinal

direction of the tubular rod - from at least a threefold tubular rod width (3 x

20 mm) up to an eightfold tubular rod width, preferably about sixfold tubular rod

width.

It is hereby advantageous for manufacturing reasons to provide regions of the
lower tubular profile height h by lateral dimpling (burnishing) on both sides of the

original profile rod with continuously high tubular profile height H.

Another possibility to reduce the tubular profile height H can be realized by
dimpling (burnishing, rolling), regions of two opposing sides of the original profile
rod (base profile) on one side or/an on both sides.

These measures result individually or in advantageous combination to a
significant improvement of the entire elasticity behavior of a lattice wall plane and
relief of the regions of welded intersections and provide an appreciable decrease

of the sensitivity to rod fracture (= fatigue fracture) when subjected to long-term
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1. different across the tubular lattice rod length, 2. solely on vertical
tubular lattice rods, 3. on vertical and horizontal tubular lattice rods,
or/and 4. solely realized in regions of the tubular lattice rods where
required as a consequence of encountered | oad. Figure 20a depicts a
preferred configuration of a vertical tubular rod 20 according to the
invention in normal position. Wen subject to dynamc | oad, the vertical
tubul ar rod 20 oscillates about this normal position and bends outwards
according to Figure 20b and inwards according to Figure 20c. Conpared to
known pall et containers, the configuration of the tubular rods according

to the inv nabl.es.- in_parti.cul ar, for the.lon s of the

| Sttice 1 B! Sng AR ERirig bBNRAE Lifets Yiel &g (AFing SRy S HRER tBuset e ¢ e
out si de almddaogﬂmnﬁileaﬁmmm@fd n alickh&lopy pabeshdel astic flexure to the
inside, without encountering stress peaks of such high values that the

vertical lattice rods which are strained predoni nantly experience fatigue

cracks andtRg 'd:ﬁér%mfzés?‘% Hﬁ@ tbﬂuiaf@%ﬁf@sﬁe: Ht”@f* tf}-?‘%ehi%f 'o?/%n&afgcﬁtz%fah its

many "long" regions rofi rod he us results in

subst ant i a1UIby|afréﬁ‘tﬁC@rosﬂ§tan t@meah@cblgmcemdancempaine fulowing kafmtm% attice
cages of conventional pallet containers. 15 LI ST OF REFERENCE NUMERALS 10
pall et container Pi internal hydrostatic pressure 12 inner container HD PE
S nmass center ‘of diffesarit ayrabd thatubiute Jattibe rdd/leaghupport jacket O outward

flexure 16 b al | et flexure 18 liquid content 0' outward
flexure 20 v @]ﬁﬁ’ q%ﬁ”‘rr’%aﬂatt'icﬁ\ﬁ%‘i{% fl exure 22 horizontal tubul ar

rod "X' | ower 3.“6#%@@1@5!% horizontal tubular lattice rods, or/and
4. solely realized in regions of the tubular lattice rods where required as a

consequence of encountered load.

Figure 20a depicts a preferred configuration of a vertical tubular rod 20 according
to the invention in normal position. When subject to dynamic load, the vertical
tubular rod 20 oscillates about this normal position and bends outwards

according to Figure 20b and inwards according to Figure 20c¢.

Compared to known pallet containers, the configuration of the tubular rods
according to the invention enables — in particular for the long sidewalls of the
lattice frame, a greater amount “O” of the greatest elastic flexure to the outside
and a greater amount "I” of the greatest elastic flexure to the inside, without
encountering stress peaks of such high values that the vertical lattice rods which
are strained predominantly experience fatigue cracks and brittle fracture in

shortest time.
The lattice cage with its many “long” regions of low profile rod height thus resuits

in a substantially more elastic spring system in comparison to known lattice

cages of conventional pallet containers.
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"Z" tensile stress H high tubular profile height Mcenter h short tubul ar
profile height SF centroid az tensile stress Al area rectangle 1 ap
pressure stress A2 area rectangle 2 el distance SF - Al LH length of high
tubul ar profile height e2 distance SF - A2 Lh Iength of short tubul ar
profile height 16 CLAIMS 1. Pallet container (10) with a thin-walled inner
container (12) of thernoplastic material for storage and transport of
liquid or free-flowi ng goods, wherein the plastic container (12) is
closely surrounded by a lattice tube frame (14) as support jacket and with
a bottompallet (16) on which the plastic container (12) rests and with
which the lattice tube frame (14) is fixedly secured, wherein the lattice
tube frame (14) includes UdBTiQaRERRRENCE NOAMVERALSbUl ar rods (20, 22)

wel ded to one another at intersecting areas, characterized in that at | east
the vertical tubular rods (20) have regions wth varying tubular profile
hei ght, whtr epailet benteipgr ons wi th | ower t ubulragrnpr Bfdrbstatiep@ssufeh) are

provi ded iformy i nelgI Ig nti nuously between the intersections or

out side th& MAPkY ‘é@@f‘?r é 'gnd the regi onsMASEIRCAIEGRER YUl ar profile
hei ght (H)14ar gttRe avieisRe s@ﬂpénfedkei er sectHopgividid Wekiren the intersections.
2. Pallet container accord claim1l1, characterized in that the

tubul ar rofs atem palietar e provi ded over theinwashflexeel ength with two
alternati tions of different g0 one cross section
havi ng reg%cegf ttéﬁ)rﬁ ar profile height (h Q{ﬁ%n%?%%%@ resi stance nonent
agai nst beXdi vegticl tubglaraodonpar abl y gr eatler inmedd fleageh (Lh), and one cross

SEchion h%\éi %rﬁ%{ttta* ﬁ‘JlbluYar rod “X”lower intersection
“Z" tensile stress H high tubular profile height
M center h short tubular profile height
Sk centroid oz tensile stress
A1 area rectangle 1 Op pressure stress
A2 arearectangle 2 e distance SF - A1

Ln  length of high tubular profile height e; distance Sr— Az
Lh  length of short tubular profile height
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i ncreased tubul ar profile height (H wth higher resistance nonent agai nst
bendi ng extendi ng al ong a conparably short rod length (LH) across the area
of the welded intersections. 17 3. Pallet container according to claiml
or 2, characterized in that the areas of |ow tubular profile height (h)
extend in mdsection between two intersections, and the areas of high
tubul ar profile height (H) are constructed in mdsection above each
intersection. 4. Pallet container according to claiml, 2 or 3,
characterized in that the areas of |ow tubular profile height (h) between
two intersections - as viewed in longitudinal direction of the tubular rod
- are twice as long (Lh>2 x LH) as tgg r@%eas Wi th high tubular profile

hei ght across each intersection. 5. M cont ai ner according to claim1,
2, 3 or 4, characterized in that the tubular profile height of the tubular
lattice rods (20, 22) outside the intersections are constructed as |ow
rect angul af- prdfalies, caplgines (hQ awida of thinewallegt dreect ¢amaings Hi2yhof

‘ | j | . i > 4,
har acter | peAnonac e phterh fEbiofa MIHansEaR RN & fed by drodd, P,
rods (20, @bgrebutisé delastive contetimers ¢t?)i enslmey comstmdest dyy as ldtiee ezt angul ar

file, in,fh f the int i hi.gh t i dal . profile.
o bal et B L et Sh8% Bianel ant ML BeHRCralfR 14 s WTBERE BBet 2ed
that the heitainat @l2) rethsilbad wiat whive thedati¢eRibelfairee a1 HaBTIxedlylseveredr od

profile (tupul ar rofile hei ght) outside the intersections than the
vertical t{BRIEKY ti'pgtt@title@ tuggsfremg) (14) includes vertical and horizontal tubular

rods (20, 22) welded to one another at intersecting areas,

characterized in that

at least the vertical tubular rods {20) have regions with varying tubular profile
height, wherein the regions with lower tubuiar profile height (h) are provided
uniformly linear continuously between the intersections or outside the
intersections, and the regions with higher tubular profile height (H) are provided

on the intersections or within the intersections.

2. Pallet container according to claim 1,

characterized in that

the tubular rods (20, 22) are provided over their entire length with two alternating
cross sections of different configuration, one cross section having reduced
tubufar profile height (h) and reduced resistance moment against bending along
a comparably greater rod length (Ln), and one cross section having partially
increased tubular profile height (H) with higher resistance moment against
bending extending along a comparably short rod length (L) across the area of

the welded intersections.
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outside the intersections. 18 8. Pallet container according to one of the
clains 1 to 7 characterized in that the vertical tubular lattice rods (20)
have a sane or lower rod profile (tubular profile height) within the

i ntersections than the horizontal tubular lattice rods (22). 9. Pallet
cont ai ner according to one of the clains 1 to 8 characterized in that the
high rod profile (tubular profile height) of the vertical or/and horizontal
tubular lattice rods (20, 22) extend within the intersections over a

| ength (LH) of the respective tubular rod (20, 22) in |ongitudinal
direction of the tubular rod fromat |east twice the tubular rod width up
to a sixfold tubular rod wdth, preferably about threefold tubular rod

wi dt h. 10.3.Pal IRglletemtainaercentdivgdd nginnd e of the clains 1 to 9

characteri i e lowrod profile (low tubular profile height) of
the verti céﬁq%ét%é%%qhééé}zont al tubular lattice rods (20, 22) extend

out si de t htbei avtas s dbwotubutay grofilel legiith(h§ Ldwterad in thigséctpebétiveentiwloul ar rod
- fromat | east a

(20, 22) -.jn langitudjpal direction of the tubular rod

threefol d 'P{?IB CEP'?S?’O?P &t Hreap ofrﬁ;:% %ﬁ%@lﬁfﬂ?éq’f&i@?ﬁ!ﬂﬂfé;‘) AEY CaRtugied in

pr ef er abl ymalestionsdbehvelchchubdlsactigpd wi dth. 11. Pall et contai ner according
to one of the clains 1 to 10 characterized in that regions of the | ower

tubul ar profile height (h) are constructed by lateral dinpling
(burnishing) omh i ; LG Ra ofile rod with continuous high
tubular profile ﬁ%&gﬁ%lﬂ?ﬁ@o@ﬂﬁf&hﬁ ﬁ]’e% Ogght ai ner according to one of
t he cl ai nchg@racterized icletact eri zed in that
the areas of low tubular profile height (h) between two intersections — as viewed
in longitudinal direction of the tubular rod — are twice as long (Ln>2 x Ln) as the

areas with high tubular profile height across each intersection.

5. Pallet container according to claim 1, 2, 3 or 4,

characterized in that

the tubular profile height of the tubular lattice rods (20, 22) outside the
intersections are constructed as low rectangular profile, and in the area of the

intersections as high rectangular profile.

6. Paliet container according to claim 1, 2, 3 or 4,

characterized in that

the tubular profile height of the tubular lattice rods (20, 22) outside the
intersections are constructed as low rectangular profile, and in the area of the

intersections as high trapezoidal profile.

7. Pallet container according to one of the claims 1 {0 6

characterized in that

the horizontal tubular lattice rods (22) have a same or lower rod profile (tubular
profile height) outside the intersections than the vertical tubular lattice rods (20)

outside the intersections.
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regions of the | ower tubular profile height (h) are constructed on one side
or/and both sides by dinpling (burnishing, rolling) two opposite sides of
the original profile rod with continuous high tubular profile height (H =
base profile). 20 ABSTRACT The invention relates to a pallet container
(10) conprising a thin-walled inner container (12) nmade of thernoplastic
material for storing and transporting liquid or free-flow ng goods; a

| attice tube frame (14), which closely surrounds the plastic container
(12) in the formof a support jacket and which includes vertical and

hori zontal tubular rods (20, 22) that are wel ded to one another, and a
bottom pa whi ch the pl astl cont ai (12) rests and to

| et
whi ch the Fat(:atl Cé@tfﬂﬁ r;]r}qr(%%or(dﬂ%to ”P\%ﬂ'airﬁséq?l ’xed manner. Known

pal | et contisdracteszé@methashort com ngs vvlth regard to strength (tubular rod
fatigue fajl ure(% that are considerable in the event of |onger |asting
shaki ng dufenerticaliepuiat latliae 1pés 62Wekaver p RO gwel ROPIGie $upeids. | n

order to 'Hfféh%Vr?e;gEH}?Yv‘nﬁfnt %‘?nt%%%%néﬁsaﬂﬂﬁn% ﬁﬁ‘;}_dr&é{l tuldiht %tt!%@'rﬂ&é"gs')gg

sufficient stackihg oad earing capacit e 1nventron achiev
adapted optimal elasticity for fluctuatlng dynam c | oads by virtue of the

fact that the t rods with. a close bul ar profile have a
varying t%bul ap?’é?fé&g ntf?'g]eﬁ@l 8% In 212) %eﬁqg%‘?ﬁ%ﬁ%g%ggh tubul ar profile
hei ght in d:Hmacth@:fmabal ons and continuously | ow tubular profile height
bet ween th«}a1 tersec
e htg rod pro | Pubular profile height) of the vertical or/fand horizontal tubular

lattice rods (20, 22) extend within the intersections over a length (Lv) of the

respective tubular rod (20, 22) in longitudinal direction of the tubular rod from at

least twice the tubular rod width up to a sixfold tubular rod width, preferably about

threefold tubular rod width,

10.  Pallet container according to one of the claims 10 9

characterized in that

the low rod profile (low tubular profile height) of the vertical or/and horizontal
tubular fattice rods (20, 22) extend outside the intersections over a length (Lh) of
the respective tubular rod (20, 22) - in longitudinal direction of the tubular rod -
from at least a threefold tubular rod width up to a eightfold tubular rod width,

preferably about sixfold tubular rod width.

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

characterized in that

regions of the lower tubular profile height (h) are constructed by lateral dimpling
{burnishing) on both sides of the original profile rod with continuous high tubular
profile height (H).
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12.  Pallet container according to one of the claims 1 to 11

characterized in that
regions of the lower tubular profile height (h) are constructed on one side or/and

both sides by dimpling (burnishing, rolling) two opposite sides of the original
profile rod with continuous high tubular profile height (H = base profiie).
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