PALLET CONTAI NER The present invention relates to a pallet container wwth a
t hin-wall ed i nner- -contai ner of-thernoplastie-material -f-er--storage and
transport of liquid or free-flow ng goods, wherein the plastic container
is closely surrounded by a lattice tube frane as support jacket, and with
a bottompallet on which the plastic container rests and with which the
support jacket i's fixedly secured, mherein the lattice tUbe frame includes

‘and torsion stress in the lattice tube frane, ultinmate
fatigue cracks and resultant rod facture when exposed ,ovéer respectively

vertica—andhorizontat—tubutar—rods—wet-ded—to—one—anothet—at-—-t+nt-ersect+ 019
areas, Prior Art: Pallet containers are used for the storage and trahsport
of liquid or free-flow ng goods. Duqlrg1§iansport of. filled pallet -
containers - in particular with contents of :high 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

significant stress as a result of surge forces of the goods. These dynam c
transport |oads generate significant continuously changing bendi ng stress
'Ieadlng to

| ong periods. Such pallet containers with support jackgt of lattice tube
frames are generally known in various designs; all Iagttice tube frane
configurations to date suffer however significant drgwbacks. Those
configurations of lattice tube franes with uniformy tontinuous |attice

tube profile, known, e.g., in EP 0 755 863-A (Fu), DE 297 10—830 A (VL)
or US 6 2244 AS53eBli{Mom—exprerlence—~as—a en 0
ioscillating surge Ssilfle of the |l U|ﬂ conte hat) i ca ed bﬁ
:fluctuating bending re dyri hoiii L ranspor i Kl | yhliver ﬁ; a rod
fracture which al waylg bedgind |lof i ri gered Lhili tins} zone of the
tubular lattice rodsili Roq!if niacg ur akes ipliace rigglg n@nt 1 ¥{in proximty
fof the welded intersgrtiafs {af i flhalt ubll ar { at e Al Thaase lattice
‘tube frames with wel fed r Frc d e. . {di scl o di PHIO 7 967 Bl
:(Sch), and with signidic Lyt : Tght in the
‘area of the inters OT contl nuousl tubi - I demts or reduced
' tube cross sectiongl]heilyht of sane depth) suffifr q tidial drawback
. that significant strjéks L o
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peaks are encountered in these areas of reduced tube cross section to

t hereby formbreak zones or buckling zones, e.g. during.drop tests, when.
exposed to fluctuating bending stress as a result of transport |oads, and
duri-ng hydraulic internal pressure test. The rod areas between the
intersections are nuch too rigid and stiff when exposed to any dynam c
Ioads and they are unable to absorb defornatlons whi ch occur only in the

further quallty deterloratlon or relhgdéag as%are necessarlly prOV|ded in

all horizontal '‘and vertical latticeTr all welding locations, e.g. EP
0 734 967 Bl (Sch) to protect themfromtearing open/d hent during
fluctuating be ng-stress e rans oads. {iliiHo er, it is
.considered hig dfigadyian t tthe weakest tube cr tions are
‘arranged in i i e | di ng spots of th I nfersecting
‘lattice rods sqglthatjit dejtior i changes continuously r ect
‘adj acent to thdlwel giing |lspHs. ongequence, the wel di spd are
joverly stress angrit end te : en it cones to gﬁ n, e wel di ng
rexpert is awari¢ noflit dy il (I s Bie ssed conpon i ose
“regions that a : :
01/ 89954- A as D 018995 5- urtihenfiiai $¢l o a |1 t ai ner .
with a trapezoilgal be |pr | eilaf e |t tilkcel nod wh e vertica
fand/ or horizo Slihaveadn aldi ol e ré?%l'y [lhcent to an
|ntersect|om hes arti afffidi Séyye gedi ng hi nge decr ease
t he reS|stance no . agaifist ben lg.E t s H¢en shown ese
limted dinpljes tQ 2 | ail.e—Henrget—sahit-e ife unabl e
tosconpletely gritrmate R T0d ¥y facijure [when_an osed t
concentrat ed\s{ress pealkp over ‘a |onger | pefjiod. Latticl r s known
. to date with Ui formy dpntinuous laftide tUbe profile_ he
~drawback that { _'m -2 o) f et ‘ e
. generally too r§ ] [ td | endt h when
 exposed to flu TiHing St ridss ; , i gud FAcks
and rod fracturpg er g liirlea a a ||Mii shogit i
- under stress, i (i QX | d i Int{df seCHions of
i the tubul ar Iat.‘ wn ||l iat ellitiu me rognded t ubes
! (Sch) withr S gegti t it er tijonsjtand Rddi ti ona
. partial |at raI: ha i ght of
i the reduced* tub ns | e sane for all. JMlded
intersectiQQ§§ be lsiiged to different fluctu ng pgndi ng

—
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stress. The round tubes wth circular cross section next to the
i‘ntersections welded in dents are very .ri.gid, they do not def.orm when
exposed to fluctuating bending stress. The round tubes adjacent to the
wel ded intersections are furthernore very torsionally stiff, they do not
def orm when exposed to torsional stress. The haorizontal lattice profile
rods are tw sted by radi al novener e Tf"tical rods wth mhlch they
added tension stress and presp | oads act uggn tR meldlng spots
| oads or stress during transpbwt—stch-as,” e g: ~pressure stress, tension

stress, torsional stress;nz%n!be absorbed ggleLy by the locally limted
d bdcKl'i

partial dinples (desire ng zones or fradture zones) directly

adj acent the intersegqt tr**rt"fS'aq:beggLubB ‘t he present
invention to provide a‘pallet|gontainer wi.th & llattice tube frane of

‘wel ded tubul ar rods, whereby he drawbacks of the prior art are obviated
land in particul ar vertical tu rods are - r stant to fatigue cracks and
rod fracture over a |onger petilod - M@jlep:akLndainto account the stacking
jload of a |oaded stacked pal et contai ner (doubl e stacking) besides the
nornmal . transport stress of b nd—f-or ttrsi ing liquid content. This
lobject is attained in accordapce with the_pre invention by a pallet
‘cont ai ner of a type involved here with tubul ar Ipttlce rods of continuously
iclosed profile by prOV|d|ng<ﬁl+fﬁst~the”verrrﬁal lattice rods with a
lhlgher resi stance Wgsmt agaknst bending_.only_in the area of the
‘intersections to be ded angl {with a conparabll |ower resistance noment
;agai nst bending in the entirej-eratning areas bet we?xégﬁ,l ?'t gections.

i The tubul ar rods wel ded to on¢_ .anot her hayve.a.hi ghe k | a ofile
‘height at the intersections and kherefore constjtute limted areas with a
ihigh rigidity and torsional st S§; e'the, |l attice rods situated
outside an intersection have rutagunar{pﬁo ile height and constitute
‘the areas of lower rigidity and tTorsional stlffnﬁss. It is hereby further

. provided to construct the tubular lattice rods oyer their entire length

with two alternating arrangenents of different Eross sections, one with

reduced tubular profile hei.ght and reduced resi stance nonment agai nst

- bendi ng over a conparabl??b ten rod length, and one cross section wth

partially increased tubular profj hi gher |resi stance nonent
agai'-nst bendi ng extendi ng |

0 | - | |




over a conparably short rod |length across the area of the wel ded
intersections... 4 In view of the configuration according to the invention,

'in which the areas of reduced tubular profile height wth |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
desi.red.fracture point directly next to the welding spots w Lgi

pal l et containers have a | onger and
.m), the greatest dynam c deformations are naturally encountered in the
I onger sidewalls of the tubular IatticgitFpe support jacket where typically
inost fractures of the tubular rods oc :

‘configuration of the tubular rods in ac
whi ch the areas of reduced tubular proffile height - as viewed in

between the intersections but by the entire area between the wel ded
intersections which is configured aSngrﬁﬁdestic, flexible zone. As the
h er: side (dinensions 1200 X 1000

As a consequence of the
rdance with the invention in

.1 ongi tudinal direction of the tubular rod - are significanfttyi | onger than

‘the areas with higher tubular profile he

i afront view of a pallet contalne
. side view of the pallet .contain

‘particular of the tubular lattice type

ht of higher resystance nonent
the longer sidewall in

ort jacket defynes a vibration
ile maintaining a sufficient.
ubul ar rod fracturesg are no | onger

agai nst bending (at |least tw ce as |ong)

unit which is so elastically adjusted,
stiffness against stacking |oads, that

- experienced even when exposed to transy ~&ﬁ“ejtended peri od.
Damagi ng fl uctuating bendi ng stresak%nd [or siipnal | oa@s| encount ered during
nornmal transport and additional doublfe skipckifhig i(lskpe ed a’d@‘;*tive
pressure |oad) are absorbed by the ilMe ellastlifcl dr ¢ms bet /the rigid
i'ntersections so that the occurrence ofhj oc I¥ ekde ve ress peaks is
no | onger experienced on or adjacent tbllhe lided {i Br sectji ons.

" Furthernore, the tubular lattice fod acchfdi tii elill pventiion is

. constructed torsionally)softer ih thell, Al b r tubul ar

“profile height outside the 5 intersectififis, 43} it allows nore tw st or

. generates | ess pressure ress an tenps{ign qgiress on the welded

~intersection at same tw st l e/ The i nyentijpn wi Il now be eixpl ai ned and

: described in nore detail w th)reference tihe drawi ngs whi ch

| schematically illustrates ex I"ar'y, enbof qis. It is shownjin: Figure 1

g=to the invention, Figure 2 a
é tie the invention With stacked
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agcyyr di

" second pall et container (double stac
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Figure 3a hydrostatic pressure distribution in the plastic container,
Figure 3b bul ging of the-sidewall of the plastic container, Figure 4

def ormati ons 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

| ateral deformations of a vertical lattice rod: a) nornal, b) with flexure

wel ded lattice rod intersection, F?ﬂ? ﬁ b krack formation as a result of
bending stress at an intersection, “7c tearing-off of a welding spot
at an intersection, Figs. 8a,b T- beanlnndel W th associ ated stress
distribution during flexure, Figs. 9a,b trapezoidal profile with

:associ ated stress distribution during flexure, Figure 10 tubular lattice
irods according to the invention with increased tubular profile height in
the intersection (square-rectangle profile), Figure 11 a preferred

enbodi ment of tubular lattice rods according to the invention with

i ncreased tubular profile height in the intersection, Figure 12 a cross
section through a profiled tubular lattice rod according to the invention
‘at an intersection (yreat tubul ar profile height), 6 Figure 13 a cross
section through a proN|led tubular lattice rod outside the welded

i ntersections (Iom1tubu| profile height), Figure 14 a further cross
:section through a p!of| eg{ Qul ar lattice rod outside the wel ded

i ntersections (low tubul at™~rofile height), Figure 15 a further cross
section through a profil ed ; | attice rod outS|d3‘1the wel ded
.intersections (low tubular pro ~-|ght) Figure 16 a further cross
section through a profiled tubula ice rod outsidg the wel ded
intersections (low tubular profile_hs ~FLgure a a -l ongitudinal
‘section of tubular |attice-rad .‘_;_i-ﬁ.““mul_m“v,nmm eat tubul ar
;profile height), Flg‘/ i) RS- SEeti m ertlcdwq\sbular lattice
‘rod at a wel ded rse l _t)Figure 17c a
icross section in. th ?ftlcal ice roa snall qb fpr profile
. height), Figure 18 uter vie ] i

ced |nt >ect%§h of Jfhe lattice
th

‘tube frame with pr %iled t ube- ?S accopfe e fhvention
fF'rgﬁ;e 19 an insi defvi gw of the| |pl T ert ops of the Bt tice tube
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with profiled tube-lattice rods according to the invention, and Figure 20
el astic deformati.ons 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 wth inner plastic container 12, lattice
tube type support jacket 14, and bottom pallet 16 with | ower discharge
fittings (pallet width 1000nm). The pallet container 10 is shown in Figure
2 by a side view (pallet Iength 1200 ET),1 ith a second identical pallet
cont ai ner being stacked. The |lower pa ét. fitai ner is hereby subjected
during transport, e.g. on a truck, in addition to the fluctuating surge
‘pressure loads of the liquid content, in a signifi%%;%: ﬂﬂijs Gﬂposing
manner also to the stacking |oad of the stacked pallat Eﬂ t éﬁf?ﬁ ubl e
istacking) which swings up and down as well as back and forth., WWen an inner
ipl astic container 12 is filled with liquid confent f the
‘internal hydrostatic pressure Pi increases fr n1toii?g:%gflizrcéjﬂghomn in
Figure 3a, wherein the nmass center of gravity S of the liquid content is
rapproximately at one third of the height of /the inner container. As a
consequence, the inner container 12 underd i ul gi ng when
exposed to dynamc tr t |loads, as @%} re 3b, with the
ilateral bul ging bei maxi mum exa he mass center
ic vibrationd o

of gravity S. During h]lth i nner cont ai ner
"punps”, whereby thd hei ght of thé nt ‘ch nges by the

rated i
y at a lev
f
i

he syst

iquid cont

I
hei ght L (I evel) whi Ifé the si dewal | dgﬁorns elasticdllly td the outside and
-inside by the anmount 1o (putsi.de) ng " i nner siqe) allout the norma
position, and the bof pl ary ((up and down SW ngi ng 1 or riespondi ngl y
t deforns elastically f he| ot si de apd{iinsidg in nidchti n by an anopunt
:"0" and "I" (nore propolncled jin the utﬂa ent pallet opt iner). Figure 4
shows this vipration th adde sﬂa,king load "Bt P' flor a | ong -
: sidewal | of tRE ainer,\wheregin(th pf the lattice
. cage necessar W tihese el astic #e or put side and to
.~ the inside. b a plan\vi ew,of t of the pallet
. container. It t hiat the deforqmation to the outside
~is about twice as |la as t he $$i on to the inside.
. When consi dering hoad, condj ti ons, akes ea that is
“under stress the Ymg hu be taken '1§o ac ical rods in
- the mddle of : g} si gewal | 113 at P area of
. greatest bulgin al §0 |
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exposed to the greatest stress because these vertical rods are adversely
af frected ~8-t'he nost- by the-inpact of the stacking load "StP'" of the
stacked further pallet container. Danages that occur predom nantly at
these vertical rods involve buckling or fracture bel ow the | ower

hori zontal rod and tear-off of the welded connections with the uppernost
circunferential horizontal ro Th :-ked\?al l et container (Fig. 2) also
represents its own |ndepende Vi i op system during tlr port shocks.
The bottom pal l et r2% e|duter sifde cirCt erent ifa 3rs|d'bn t he
lattice frame or upon t O +zent-at-Hattice rod of the subjacent

pall et container; nz;;d Vi br at er eby - ral o) |n m dsection of the |ong

'sidewal | - predo angl y do ids and greatly|strains_additionally (Ilke

hanmmrer shocks) the middl e icpl rodM gubj acQ‘ﬁ -Iet contal ner.
I

:Shown in Figures 6a, 6b; is a ve 13U i n the rea of
a | owner |ntersect|o‘1— ] hori zont &l tubﬁ%fﬁ?}

thereon. Figure 6a _khows the tandar d posi ti op| ( normal condltlon) vvhlle
.Figure 6b illﬁagates the staje of gregatest f|pxure (amount "0") to the
out si de, and e 6b the statg jof greatest f]exure (amount "1") to the
‘inside. Wen srmmqun:glenwu ar rod ijs bent | putwards (Figure 6b), the
outer side of the rod i¥ exposgef to hi IJe StrFF \m@d?ﬁ i nner ‘si de
of the rod is exposed to correqundl ng {pr ure stre g e verti cal
tubul ar ‘rod is bent inwards (Fig. he 6u28 iside of the rod is
-exposed to | ow pressure stress and the inner side of the rod is exposed to
ccorresponding tensile stress. These deformati ons take place in rapid change
of about 3 Hz (vibrations/sec = about 180 hits/m nute) during dynam c
‘transport | oads. V\hen | ooking at Figure 4, it beconmes clear that the

~vertical tubular r bel ow t "X'" is flexed to a greater .
tion. The re on for this resides in the
venticall tubuldh rods is securely fixed to

- degree than above t4%s inte
tfact that the | ower end “"

: i-st-anve—?‘ t+he—tersection "X' to the

short his redylts in particular |oad

- the bottom pallet_16 apd

. bottom pal | et 16 Zi‘ oo 2

. situations which ar¥ R fd, 7b and 7c. As. a result of

i the varying flexure m‘h p, mdsection and bottom

. and outer side and in{r-dSECY i dewal | of the lattice

i frame), the horizontal Tus t hereby causing torsional

i stress which manifests itse ifnythe | pwer vvel ing spots of the concerned
intersection "X' as gddi t7 onal Etensue stress {"|Z" which is additive inits

.
nr://mmmr—~

effect (Figure 7a). FHGBn lidad, on one hand,| to fatigue crack or rod
fracture (Figure 7b) or to a tlgar-of f/detachngrt of the welding spots, e.g.

e | \)( Figur 7 b |
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circular tube profiles are involved (Figure 7c). For explanation of
occurring tensile/pressure stresses, Figs. 8a and 8b illustrate as nodels
‘a T-beam wi th associated stress condition during exposure to bending
stress. The neutral fiber layer (= elastic |line) extends through the
centroid SF of a bending beam (T-beam. Wen a symretric cross section
(e.g. round tube, square cross section or rectangular cross section) is
dinvolved, the neutral fiber is situated in the mddle of the bending beam
‘because it is there where the centroid A$ illustrated in Figure 8a,
the centroid SF of the T-beamis shifb@/g rds to the broad side of
the T-beam As a result, the section nodulus of ' the T-beamfor the | ower
‘edge fibers are greater on the broad side than for the upper edge fibers
-on the narrow side so that the tensions are snaller at the bottomthan at
;the top. Typically, alnost any mat eri §Bi@ gﬂjngyexposed to a greater extend
'to a pressure load than to a tensile |oad /1t can cope with higher
pressure stress than™with dangerous tensile stress. This is ortant in
relation to the correct | |l ation of afdynam call ed conponent. A
vertical rod of trapezoidal profi e and narrow si de)
ibehaves in a simlar. i.e. approximted nmanner as a T-beam as shown in
Figures 9a and 9b. Wien considering the nost unfavorable K§§9!3|tuat|on on
a long side of the lattice frane with the 2l est flexure to!the outside
of - a vertical tubular rod in the area of profile, the

tensile stress of4the outer broadside of the tub _a . where the
wel di ng spot s areN o +nb$he—+?tersect|ons ert-han-t he 10
f pressure stress on the ardly poifnting n i g the vertica
. tubul ar rod (conpa S 9b): azZi< a0. This makes\rt.jcl gar that the

| vertical tubu
‘profile to s

gxposed | he area of the Y ifci al trapezoi dal
ous tensiT’é stress itijcalfly hent to the

. outside (T- bean1 han woul d|be tKe case with tRY ugde of ‘a symetric

. tube cross section\jkiéad. g. a roumd tubexFi Hedt S an enbodi nent

{according t t he pres ® linventionj The asé\\g;zf e c&?%h t ubul ar |

“lattice rods s 0 d here aslkgquare of i gngth™> e. g. % inm

= high rectanguk1ﬁl’w i e hg z ntal a vertical\{ubula' rods 20,

. 22 have in the i k6 Hofrs-<8 ul ar prot tret Rl e.g. 16
mm while the free areas of the tubular rods out si bons have

2 a short rectangul iith reduced, |ower tubular p ile height "h"
of e.g. 12 mm Thflrgirﬁ'gt df the tubul ar profi égldi"gké B;om "H' to "h"

is respectively realized here fromthe side on which the horizontal and
vertical tubular rods are welded to one anothqr. :
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A preferred enbodi nent according to the present
Figure 11. The base profile.of the tubul ar
The hori zont al
the intersections a great tubular profile height

as trapezoidal profile.
have also in
16 mm and in the free

a reduced, | ower tubul ar

ar eas

respectively realized here
This has the advantage t

profile
‘approxi mately rectangul ar cross secti
reduction of the tubular profile heiy

i nven
| attice ro
and verti cal

rods out
hei ght of about
( |rectang
ﬁ‘/d% o 7
pm t he si de mhlch oppos
he sides on which the h

of the tubular

~the trapezoi dal

B¢

is here

h

20—

Figur 10

tion is shown in

ds is configured here
tubul ar rods 20, 22
"H' of e.g.

side the intersections
12 mMmin an
ular profile).

The
was, however,

e melding spot s.
and vertical

s
rizent al

.tubul ar rods are wel ded tjo ong another, are |inearly continuous and
Jnon def ormed. Thus, no sybstahtial changes or junps |in tlhe height of the
11 maxi mumtensile stresg are| experi enced when a verjtical\ tubular rod is
‘subjected to a flexure/to the outside (anount "0").} The Nower area of the
.vertical tubular rod 29}/is here shomﬁ with a furtherf advgntageous
.constructive varia¢~*-¢ whi chf the reduction of e Nubul an pgdfile height
from"H to "h" is ctively realgi zed from i des ((wel.ded side and
t he side opposite wel di ng sp , SO as ‘g ovid antages with
N - :
respect to manuf a& 4| and tjo preveit one- si dedd orgﬁ%?on stress.
Furthernore, the reducttoefo des of tne tTdul rxﬁ erght per
side requires formationof dgnly a small, i.e. half |{the feight difference
(Hh/2 (per side e.g. 2-83 mm| in thei high base proffile.{Figure 12 shows a
preferred trapezoi dal tube priofile as$ hi gh base—praf|i |- pg-way of a cross
sectional view through alp iled tybuliar lattice rg cording to the
invention at a welded in sqction rneat tubul ar pr e hejgght). The
hei'ght "H' is hereby 16jmm gnd the wdth is about 18 —TFi glite 13 shows
‘the cross section throuph the a proilled tubular | gtticg .rod accordlng to
‘Fig. 12 outsi%zthe wel ded—1j on with |ow tygbul ak profile height
"h". The height ereby 12 mm and the width iJs aboyt _20 mm The
reduction of th proflile height from"H' tg¢ "h" is realiged here
fromthe broadsid he trd4pezoi dal base prof & Figufe 14 depicts
anot her cross sec versijon of a profiled ir latfice r out si de
i the wel ded inters withjlow tubul ar pragfi ght "h". Th ight "H'
is hereby 12 nm ant- wdth is about 19 bn  of tj? t ubul ar
profile height from"H" "h" is realized heye fron P de of the
trapezoi dal base profil®; the profile approxinates a angular j
configuration. Another versjon of a tube cr i sect educed in hei ght
. is shown in Figure 15. Ihe eduction of the tubul ar ile height H of

Figur 11|




al so 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 i's
illustrated in Figure 16. The reduction of the tubular profile height His
here al so realized 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 trapezordal base profile H above the

‘i ntersection and hei ght-reduced reqqug r tubular rod profile h between
the intersections. The reduction of e 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 wel di ng spots. Figure 18
shows a cutaway plan view of a latticeg e ) th four

i ntersections. The horizontal and vg wel ded to one
:anot her by neans of four wel ding g

i ntersecting outer ?ﬁlthetu lar lattice rpgs). The entire tubul ar
rod | ength Lh betmeen wo inte ons wiih | ow ofile height h
has been flattened (or rolled dow conpressed fl & ed i nwards) from
‘the great tubular profile height = base profile q\d anmounts to between
100 mMmto 260 nm preferably aboyty 130 nm The co ably sport tubular rod

| ength LH, extending across an i Q= s\gh tubplar profile

hei ght H armounts to between 40 | ny about 60 mm (= 3 X
tubular rod width ngg 2Flg ”.FS Py view from
inside (onto the e tions H of t e vertical tubul ar rods 20). In order

. to attain a high bending resistance in the area of the wel ded

intersections while having a | ower bendi ng resistance or higher elasticity
in‘the 13 entire are of the lattice rods outside the intersections,

vari ous advantageous neasures can be realized. On one hand, the horizontal
i tubular lattice rods 22 can be provided outside the intersections with a

- sanme or |lower tubular profile height than the vertical tubular lattice

. rods 20 outside the intersections. On the other hand, the vertical tubular
i lattice rods 20 can be provided within the, intersections with a sanme or

i hi gher tubular profil Q@erﬁﬁt han th zpprgl “tubul ar llattice rods 22.
: Furthernore, the hori zonfal or/%nd I cal Ka( rods 20,/ 22 can extend
- within the intersection over a lien LH of] the r;\oectrve tiubul ar rod 20,
22 in longitudinal direction of ith ubul ar rod fﬂ N at LE%st twi ce the

=

Figur 13
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tubular rod width (2 x 20 mm up to a sixfold tubular rod width, preferably

about- threefold tubul-ar rod width. Recommended for. the |lower rod.profile ...

(I ow tubular profile height) of the horizontal or/and vertical tubular
rods 20, 22 outside the intersections is 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 (3 x 20 mm up to an eightfold
tubular rod width, preferably about sixfold tubular rod wdth. It is

‘her eby advant ageous for manufacturing reasons:to provide regions of the

| ower tubular profile height h by L %qrg(mﬁ mpl i ng (burni shing) on both
sides of the original profile rod with contihuously high tubular profile
:hei ght H. Another possibility to reduce the tubular profile height H can be
Irealized by dinpling (burnishing, rolling), regions of two opposing sides
tof the original profile rod (base profile) on one side or/an on both

'si des. These neasures result individually or in advantageous conbination to
‘a significant inprovenment of the entire elasticity behavior of a lattice
‘wall plane and relief of the regions of welded intersections and provide

an appreci abl e decrease of the_sensiti Ve = fatigue
fracture) when subjected to }J0Od § Vs ), i ng bendi ng
stress like e.g. during extyg i Mad poY; ‘oads of fillled pallet

S in the tubul ar
folul ar latftice rods can

;s:‘i;%different
ert+ | tubul ar

ttice tods, or/and 4.
whereirequired as a
x4 preferfed

invention in

contai ners on trucks al ong
;profile height of the verti
be realized in accordance
across the tubular lattice
| attice rods, 3. on vertica
solely realized in regions ¢
consequence of encountered
iconfiguration of a vertica
-normal position. Wen subjec Mhe -t ubul ar rod 20
~oscillates about this posi tion and bends ou according to
Figure 20b and i nwards according to Figure 20c. Conpared to known pall et
containers, the corﬁO”%&ion of the tubul gk.rods "pagcording to the
invention enables - in particular for the IIOKJWIdeh® |s of the lattice
‘frame, a greater anount "0" of the greatest elastic flexure to the outside
and a greater anount "1" of the greatest elastic flexure to the inside,

wi t hout encountering stress peaks of such high values that the vertical
lattice rods which are strained predom nantly experience fatigue cracks
and brittle fracture in : '

20,22/

solely o
t ubul ar

CE 7777 ~7 ]

'Fig‘ur' 16




shortest tine. The lattice cage with its many "long" regions of |low profile
rod height thus results in a substantially nore elastic spring systemin
conparison to known | attice cages of conventional pallet containers. 15

LI ST OF REFERENCE NUMERALS 10 pal-let container Pi internal hydrostatic
pressure 12 inner container HD-PE S nmass center of gravity 14 lattice tube
type support jacket O outward flexure 16 bottompallet |I inward flexure

18 liquid content 0' outward flexure 20 vertical .,tubular rod |I' inward
flexure 22 horizontal tul Iﬁ£/p6d "X"'Ldﬁg%éi?§§g$ection "Z" tensile stress
H high tubular profile h!ﬁg Micenter h™Short” tubul ar profile height SF
centroid az tensile stregsi/Al ar rectangle 1 ap pressure stress A2 area
rectangle 2 el distance $F|f Al

: - LH | ength of high tubular profile height
e2 distance SF - A2 Lh liepgth ofj short tubular profile height 16 CLAI M5
1. Pallet container (10) [(wikth a

hi n-wal | ed i nner container (12) of

‘thernoplastic material fqgr|stora and transport of liquid or free-flow ng
igoods, wherein the plastji ¢} container (12) is closely surrounded by a
Jlattice tube f e (14) las| suppprt jacket and with a bottompallet (16) on

‘whi ch the pl ast “cont aijnef (12
frame (14) is fiXedl y-s&quikd,

‘i ncl udes vertical and hordi zpnt al
anot her at intersecting 4reps, ch
tubul ar rods (20) have rdgipns w
wherein the regions wthil pher t
uniformy linear continuqu$]y bet
intersections, and the reggibns w

reé;s and yith Which the lattice tube
ergilgjUife Tdt @ ce tube frame (14)
ubul ar rods (20, 22) welded to one
racterized in that at |east the vertical
h varying tubular profile height,
ular profile height (h) are provided
en the intersections or outside the

hi gher tubul ar profile height (H) are
provi ded on'gggiintersections or Whthin the intersectjons: 2. Pallet
. cont ai ner acc i'ng to cllaim 1, chgracterized in thaFlgur :

O

=

- 20

Figur 17 ¢
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the tubul ar rods (20, 22) are provided over their entire length with two
alternating cross sections of different configuration, one-cross section
‘havi ng reduced tubular profile height (h) and reduced resistance nonent
agai nst bending along a conparably greater rod length (Lh), and one cross
section having partially increased tubular profile height (H wth higher
resi stance nonent against bendi ng extending along a conparably short rod
Tength (LH) across the area of the welded intersections. 17 3. Pallet
‘cont ai ner according to claim1 or 2, 3$Irza:]n teri zed in that the areas of
| ow tubul ar profile height (h) exten dsection between two
.;intersections, and the areas of high tubular profile height (H are
iconstructed in mdsdgstiefjabove each intersection. 4. PRall cont ai ner
.according to claim1,][2 od{3, characterized in that the of | ow
tubul ar profile heightt (h)ibetween two intersections - g i
| ongitudinal directign of jthe tubular rod - are twi ce ab
Q 21
I 21

tersectlon. 5.
zed in that
2) outside the

;as the areas with hijgh tdébular profile height across e
;Pal | et container accoidingjto claiml1, 2, 3 or 4, char
the tubul ar profile lgigh of the tubular lattice rods

i ntersecti comstrueted_as.l.ow rprtanmll ar profil a in the area
of the int i rect angul proflle ~Pat-et+—egrit pifher
accordi ng 1, 2,\3 of 4, char erized in{thpt the\tutular rofile
i hei ght of T fods .(20,| 22) outgi dé¢_rhe—rmtersecti gns are
constructed as | ow regctan ar profile, and in ffhe are Jof (il

intersections as high{tr idal profile. 7. I 1 et cq t ai rigr \according to
:one of the clainms 1 [p 6 haxactefi zed i n that e ‘horlijzont{gl tubul

ilattice rods (22) hay wer j,grofllzét:ubular pr of-

hei ght) outside the |pterjslections than th ertic tubgdl ar j{ljattice rods
(20) outside the ing 18 8. Pall et containerfjaccdnding to one of
:the claims 1 to 7 ch din that the vertical tjybulang lattice rods

- (20) have a sane or profile (tubular |
i ‘ N
20 N

Ly
L
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profile height) within the intersections than the horizontal
9. Pallet. container according to one of the clains 1 to

| attice rods (22).

t ubul ar

8 characterized in that the high rod profile (tubular profile height) of

the vertica

22)
t ubul ar
t hreefol d tubul ar
claims 1 to 9

i n | ongitudinal

r od

profile height) of the vertical
(20, 22) extend outside the intersections over a length (Lh) of
respective tubular rod (20, 22)

irod - from at
;rod w dth,

or/and hori zontal
the intersections over a length (LH) of the
direction of the tubular
rod wwdth up to a sixfold tubular

wi dt h.

characterized in thag

preferably about sixfold tubular
icontai ner according to one of the clains 1 to 10

t ubul ar

lattice rods (20, 22) extend within
respective tubular rod (20,

rod fromat |
rod width, preferably about

east tw ce the

10. Pall et container according to one of the

or/ and hori.Zont al

i n | ongitudinal

11.

rod profile (Iow tubular
t ubul ar

| attice rods
t he

direction of the tubular
| east a threefold tubular rod width up to a eightfold tubular
rod w dth. ‘
characterized in that

Pal | et

'reglons of the | ower tubular profile height (h) are constructed by lateral

-di npling (burnishing)
conti nuous hi gh tubul
according to one of t
t he | ower tubulg

t
pr of

0

EI

ms 1 to 11

h sides of the o itnal
ile height (H).
char act

ght (h) are constructed

12. P

i zedN

e rod with
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vention rel ates

i pallet contain
 fatigue failu
. shaking durin
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fluctuating vibration stress. In order to inprove the |lattice tube frane
durability = while maintaining sufficient stacking |oad-bearing capacity,

t he invention achieves an adapted optimal elasticity for fluctuating
dynami c | oads by virtue of the fact that the tubular rods (20, 22) wth a
cl osed tubular profile have a varying tubular profile height, with
alternating high tubular profile height in the intersections and
continuously | ow tubular profile height between the intersections.
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