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,e3ed4la,,-$. RF060T41ER D! | V PALLET CONTAINER The invention relates to a
pall et container having a thin-walled inner receptacle pref rom
thernoplastic material for the storage and 5 transport of fﬂmmllmmmmmm,ﬂm
free-fl owi ng goods, wherein the plastic container is closely surrounded by
an outer cage jacket as a supporting cdsing of intersecting pipeBafs and a
bottom pall et on which the thernoplastic receptacle is supported and which
is firmy connected to the supporting casing. 10 Pallet containers, for
exanpl e, those of the type havigg @ET%NTMN?R opening and a | ower

di scharge valve in the inner pl as%l C receptacle) and an outer cage | acket

of strong vertical pipes or, an outer cage jacket fromvertically and

hori zontal ly wel ded pi pe bars are generally known. For exanple, fromEP O
695 694 A (W _a pallet container is known having a cage jacket nmade from 15
strong verticdhepipensansrelatgs e paliebraaiber having it fbd-walsd iseet i on.
The vertical pipes are at each their upper and | ower end bordered by a

hor i zont sédeptacler prefeiabdy pnapde frber ¢isrnidpdadtowenateoali famtiad stopege sand
fastened to the bottompallette by neans of overl apping clanps. A pallett

cont ag nefrankport VYRl est Fagglonisd Jloods, Whevsinf thenpiakti® cahtARdr (sSelnselynown.

There, the pipe bars have a 20 circular profile, that is highly conpressed
at the i t] i 0t r : -

al ot conarndcd BYSRE o BN ifokel 0 JergBfinkcahy i nlertedi B
configuration, bu ich. s specitfical i ntended to hgve a uniformn

shaped cPasaad A belfoin Faled i HbbEPRESER fed b At e ubPorRR Bl &
wi t hout any indentations or dents which would reduce the shape of the cross
sect i onawhistosifirahpeonnreted o the $URRAENY BASINGt contai ner with a cage j acket
made from square-shaped pipe bars is known fromthe EP 0 755 863 A (F).
There, in the area of the pipe intersections, the square-shaped pipes are
only partially indented by 5 about 1 mm so that a four point weld between

t he fpposi ng Phliel eiitaipietss fopbkample, those of the type having a top filling opening

and a lower discharge valve in the inner plastic receptacle, and an outer cage
jacket of strong verﬁcal pipes or, an outer cage jacket from vertically and
horizontally welded pipe bars are generally known. For example, from
EP 0695 694 A (W) a pallet container is known having a cage jacket made from
15 strong vertical pipe bars that have a round- or oval-shaped cross section. The
vertical pipes are at each their upper and lower end bordered by a horizontally
surrounding pipe, whereby the lower horizontal pipe is fastened to the bottom
pallette by means of overlapping clamps. A pallett container with a welded cage
jacket is known from EP 0734 967 (Sch) known. There, the pipe bars have a
20 circular profile, that is highly compressed at the welded intersecting points. From
DE 297 19 830 U1 (VL) another pallet container is known having pipe bars with a
different cross sectional configuration, but which is specifically intended to have a

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

LT

*G00002»



t he pipes can be realized, and that after welding, the level side walls of
* the pipes can be again in contact. Finally, fromDE 196 42 242 (R) a
pallett container with a wel ded cage jacket is known, the pipe bars of

whi ch consi st of an open bar-profile, which at the outer walls is provided
with straight laterally angled flanged2rins that 10 are wel ded together in
the area where the bars of the cage jacket intersect. The cage jacket in
the known pallett containers have an attachnent at the bottom pall et which

may be copftodt Y ARledtdtiots BRldefts WHiHNVRAAGtreBule tHEOshaple 8F tRe dre8$ Pi pe
frame and is usually realized by attachnent neans such as for exanple,

15 surt ﬁ%éﬁé@*déa@%ﬁdiﬁ? s Eﬁ@ﬁ”ﬁ%’ﬁ@%@ﬂ%ﬁ"aé&*@} ér&%g%i%“%etﬁﬁ%%éea 5y If ed,
{he. pal | GReRGshansl Bpe 1 jekrowndops NP G705 e tREThelt 1§ 1a€'da °

adm ni strative approval inspection and fulfill certain quality criteria.

For exanpf dhe pire ftersegtions.| tbe swiaraishapsdmripes @e Pk padiallitibderfedpessur e
tests and drop tests fromspecific 20 heights, which are al so conducted at
ext r ebrel abboiv! menser tabt acfour Pomntweeldtbaetaveendhe pppesimgdsteajghtiiderwalionf o t he
| oner front wall of the pallett container where the bottomvalve fromthe

i nner pl ggd i:)lbers%eﬁpbél%ﬁliie‘éi, lapeiatha aftés weRfindoRB [eGsWidé Walld T tHe pipéest )
the inner plastic receptacle tends to becone displaced relative to 3 the

bottom p ; Fnef G n nakl : £ ront
i npact ngldb%tgn%ﬁ'ﬁggggbggéﬁlﬂﬁy'gwa sutr1r9 guﬁ%?ﬁ% (gfgg’g"gt‘héé’”ﬁ'&p@gf‘sao
becone severe deforned .and certain attachnent poi.nts, of the cage j.acket
becone & BAHA G766 IREKBE SRR NG PIe B SiTaER SBRE Sb6" ThebPS e Heolle: of
the cage jacket to the bottom5 pallett thus poses an essential problem

Si nce t hwhigh attheepitepivallgds pagpdded s strajght isteraby) apgleg flanged dps that

pi n-poi nted | ocations, the cage jacket is prone to being unevenly deforned
and btlckbeswettadetiogeties in Henares Wherepthasiars of Huepagejackekintdreectanaged by
the severed pipe ends or the torn off attachnment neans. 10 Probl em Pal | et

cont ai ners or Therdzigaagatket inl tBEkrowBCphnéte cor@iraire HvekarCanhehmen) abthd he
type di scussed here are used in the transport of liquids. Preferably) they

gf;g: Lyogtafégnapéuiek Whith MRy WERcOHfigHd akid fathRe FRRPIadticUr doddbl 85ta 2
steel pipe frame and is usually realized by attachment means such as for example,
screws, brackets, clamps or grips that engage with the lower horizontally

15  surrounding cage bars. These attachment means are usually either nailed, riveted,
screwed or welded to the upper plate or the upper outer edge of the paliet.

For industrial use, the pallet containers have to pass an administrative
approval inspection and fulfill certain quality criteria. For example, the filled pallet
containers have to undergo interior pressure tests and drop tests from specific

20 heights, which are also conducted at extremely low temperatures. The worst case
drop is a diagonal drop onto the lower front wall of the pallett container where the

bottom valve from the inner plastic receptacle is located. As has been shown in

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



nmetal pipe cage jacket, which is attached to the bottompallett, and an
«inner 15 receptacle fromPE-HD which is tightly surrounded by the cage

j acket, and which has an upper filling opening and a | ower discharge
armature. \Wen transporting the pallett containers fromthe manufacturer to
the filling station, fromthe filling station to the custonmer, fromthe

custoner to the reconditioner etc., the |arge voluned containers are
oftentimes | oaded fromthe truck, or respectively the large 20 container to

conveyor i s LDt P i¥els | ; g
this pr O?Qﬁ%?g?ﬂgﬁéﬁll%gg? go‘gqugﬁ%ggH%r'%p |§ncgtetn%gd¥{‘]ie%¥gglagggltf g!éngzr)mcla r?c?? be
rul ed out, The transport icles ¢ i kewi se,incur i dent I Lop
tests con%k?ﬁﬁ té‘aﬂ %ce%ﬁtgbaglsq@ ,ungh%reégh{f}jﬁ ﬁ%lesg%%d%&g)ﬁ%rsgg?%gress,
for exanpl e, 4 when they are dropped froma height of about 1.9 monto a
steel pl edormed andirestalt apachipenbaaintaal hie 6pge Jakehhgcome Oy &romiiet has
to remain attached to the pallett after inpact. This also applies to those

"f1 exi bl dattdas paliett. The altachirbért ofntherlowet epgaafdhéicage jackdtdothe doitiont or
granulate loads. 5 As a starting basis for the latest trends in the present

i nvensi orpaliet tINS pySesS e eabehtRfl pFoMBht SindKlthd gadMméntldfMRe RALEGAdket is
contai ners of the above-described different types currently available on

the mar k?ﬁ?sﬂgé&*bn%ratt'ay fe?b?dt/fﬁ%oﬁﬂéb qgj’e‘at‘?tﬁfé Cth@%ig%fjack@t R?EF&H&'!té‘rbeﬁ’@ a

result o drop tests. i's an object of the esent vention

propose a |l et, cont ainer, ,W 10 1 nproved drop, i . stabi.lity ich
ey ant o J0BPRDE OB ABE £5ickBs iehe TV IS uhiad PaStie e dRiesib bandt no
deformati on of the cage jacket and thereby realizjing a higher drop inpact
resi st an€@Mageskby the seyered pine.endreoiiigrtotkelf attachaEnt BAaRS, t he nost
sensitive spot at the container) the | ower discharge armature should be
better protected. A deforned pallett container that has been dropped 15
must remain absolutely liquid proof and has to be able to be lifted and
handii@d Pyoleans of a fork lift wi thout any problens. In addition, the
pal l ett contai ner should be suitable for the highest approval tests for

dangerous |i qpiaflet BontafRE O ictPhDinafidPeIBCOUHT=0IHRdiAl RAkUtdRBineR)
accordance with the invention, this object is attained by providing a
of the type discussed here are used in the transport of liquids. Preferably, they

usually have a filling volume of 1000 liters and consist of a pallett, a stable outer

metal pipe cage jacket, which is attached to the bottom pallett, and an inner

15  receptacle from PE-HD which is tightly surrounded by the cage jacket, and which

has an upper filling opening and a lower discharge armature. When transporting

the pallett containers from the manufacturer to the filling station, from the filling

station to the customer, from the customer to the reconditioner etc., the large-

volumed containers are oftentimes loaded from the truck, or respectively the large

20 container to conveyors, and have to be picked up and set down by a fork lift.
During this procedure, accidents such as dropping the filled container cannot be

ruled out. The transport vehicles can likewise incur accidents. In drop tests

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



pal l ett container with a cage jacket of steel pipe bars wherein the pipe

- bars of the cage jacket are especially configured for the event that the
cont ai ner i s dropped, 5 so that at specific sites on the container, a

pl astic deformati on of the cage jacket can be realised, wthout breaking or
tearing off single pipe bars. For a cofitainer drop at the front edge of the
pall ett where the discharge valve is located, it suffices that nmeans for

pl astic deformation are provided only in 5 the vertical pipe bars. In one

enbodi meRgh&f %H' V@r@t&r%Epr m%nﬁr%w%ﬁpéf abdUtasdint oies ardtBéi pateRfattighcage

j acket is configured a bending point wth a size reduction in the cross

section g h j r i ] e, c . S i e

o pe bar dioby fle WEf e Sfledcd B ek MBeruP I DB EpeRY © e

i ndentation of the pipe bar 10 on one side thereof n a,preferryed.

enbodi nemallett pfter dappat: iy alsonarpliesetocthess .de¥ eo@éﬁ WWS HHEEKPIEGINP8I nt i s
realized through symretrical indentations of two sides of the pipe bar
opposi ng reegmtaderke. a clothsadk)dangeannilata ledds.i nventi on, protection of the

di scharge armature at the bottom side for realizing the bending points is
provi ged by t e artemihgtbayis forrthéJatdse treadtiic dhe pressntbiaventin, texteisive

| onger side walls and are forned parallel to the side walls, while the

i ndent at isghg) tedts cw&l@} &?gct:ddtiﬁde b@wiﬁoa i féoﬁ ineh§ ofefhe ‘éBb\llélH%ériB&f.s at

the shorter front wa I scharge valve).and rear wall extends in a
directiony ' t fr a || arktcul |
def or mat ?’6%9?%{ g)gdrer? f% Btrgﬁu%o%géwgr 58\;\@8 msﬁ‘sgtawh;ci\d p%@%ﬁgﬁa{eﬁe%ﬁous
i ndent ations. for produci t he bendi ng points are di sposed directly above
or bel owdﬁﬂgeﬂﬁ’ﬁér@eﬁﬂr?'ﬁﬁgﬁ\ﬁ"‘?ﬁ rﬁsH%Pfg’@n&&pltﬁstéxtendi ng pipe bar. In a
preferred enbodi ment, the indentations for producing the bending points,
are confi gur elf isadn wpjentigfcthengregept hwentfpe tadyonoss a palletnerartainer ovith ar e
6 arranged such, that it is greatest above the | owest horizontally
ext eh@i ngnpigredbdrgop wipabt istability aedidch tquaraetebst thoougtaldieplte aodstiactivwases
stepwi se in the horizontallly
means an improved capacity against deformation of the cage jacket and thereby
realizing a higher drop impact resistance, that is, for a one-time overload. In
particular, the most sensitive spot at the container, the lower discharge armature
should be better protected. A deformed pallett container that has been dropped
15 must remain absolutely liquid proof and has to be able t6 be lifted and handled by
means of a fork lift without any problems. In addition, the pallett container should
be suitable for the highest approval tests for dangerous liquids or respectively,

free-flowing goods.

20 Solution
In accordance with the invention, this object is attained by providing a
pallett container with a cage jacket of steel pipe bars wherein the pipe bars of the

cage jacket are especially configured for the event that the container is dropped,



and surroundi ng pi pe bars (when seen frombelow) that are further up.
-Finally, in a nore sinple enbodinent, the indentations are only provided in
5 the immediate vicinity of the intersecting points with the three | owest
hori zontal ly surroundi ng pipe bars. It is pointed out that as a speci al
feature of the invention, the pipe barsprofile is not indented directly at
the wel ding point. The pipe bar profile is partially indented in the area
next to the welding points, that is, at a distance fromthe 10 wel di ng

poi nts, Whefeh it %E@cffi@%‘ﬂ@%adﬂ Eﬁﬁc rﬂafn_'é? 4 Ykt oAb ore ¥t 8 cRGE Fadid) -

in the shorter si e disch rge armat ure) perpendfcul ar
thereto, wereby. relati e wel r ced bendi ng section
nodul us |Csanrtéeaﬁ32'§8dtW%Olét&@agng@rrt%#]&g@tsp]@i%p%te tf%g wel di ng connecti ons
at the intersections of the pipe bars when the are exposed to su

stress. 15 Thd ¥ehgontaiper H@H ﬁHé’?ﬁ Horbgdae pf olél%ﬂﬁﬁng’%ﬁﬁ% the 1§ r%l nts
is in the range between 15 mmand 45 nm preferably about 30 nm wherein

t he dept vabfe sHecatedeittsaufficassthat meamstfenglastic sieformationoaredpriowidedt amdy in 15%
to 50% preferably about 33% of the pipe bar cross section. Thus, the

fl exupal théwen@ahpipe bdre. f ormed pi pe bar cross section is reduced by only a
very reasonabl e anount, but the 20 proneness to crack formation is thereby

consi derably ||Qupisednbd, B@émvmﬁ&ém; Rleanaqdr hrbladif BQﬂo'rrﬂ‘é‘hé'ﬁl of the

garaglraphs wher e furt eat ures an advant ages are described in greater

glftai‘d ngs.co0p EREE Bl Fed 3 %Brpk qﬂﬁé% G B0F o SR i b Grooe
oor; FIG I ac

= pal | et SEEHPROHYTC RRSba A BLERECHEHIERE] Bie CORS S5AIPR0! dom PR B ot
according to FIG 1 shown during a drop the pallet container according to
FIG 1 athe hendingeprinbean be realizes by dhe aispemetdealriadentation mif the pipg bar
' OO;0| n%icéne side thereof. In a preferred embodiment, the reduction of the pipe cross
section at the bending point is realized through symmetrical indentations of two
sides of the pipe bar opposing each other.
In accordance with the invention, protection of the discharge armature at
the bottom side for realizing the bending points is provided by the indentations in
15 the vertical pipes bars at the two longer side walls and are formed parallel to the
side walls, while the indentations for creating the bending points in the vertical
pipes bars at the shorter front wall (at the discharge valve).and rear wall extends
in a direction vertical to the front/rear wall.
A particularly desirable deformation pattern for a container drop is realized
20 when the indentations for producing the bending points are disposed directly
above or below the intersection with a horizontally extending pipe bar.

In a preferred embodiment, the indentations for producing the bending

points, are configured having differring depths. The depth of the indentations are



a detail view on an enlarged scale of the cage jacket side; a schematic
“illustration of portions of the defornmed cage a schematic illustration of
the cage jacket according to the FIG 8 a schematic illustration of parts
of the cage jacket according to 20 FIG 7 after the drop test of the pallet
container; and FIG 9 various pipe bae profiles unshaped and shaped 8 In
FIG 1 referenced as nuneral 10 is a pallet container according to the
i nvention, which shows a thin-walled blownolded rigid inner receptacle 12

made of thenhgen!ghl thal®is'gradtestBb&a the fotveBn hoRAStally ExteRdingRsipe barand a
cage of intersected pipe bars 14 tightly envel opi ng the inner receptacle,

and whi cly . i - t r tduel i I y --
connect e i3 [ Efchen fo B bR ARGl Kl dFERER Bty ITBETERBORERY ¥ 15
or respectively the palleft container 10 are 1000, X 1200mm The illustrated
o1 de vF eangibunEng Binstbacs Gl ke Tom Hedow LBt A GPPE Rt 1 ¢ he

di scharge val ve near the bottomin the plastic container 12. Th%iig eft)

| oner front efiellyf inaaostsioweambedimant, e mdentations aiacgly pEvidad e
situat ed above represents he nost sensitive point on the pallet container,
and i5 bé¢herimsigdiate tvicinity of ltite jrtericeting Shoires swithuthenthréda dovapstr looridontadist , i n
particul ar during the diagonal drop test. In the circles as shown, the

three pi parBaRdingiRsSBSaEd.ons are indicated with X, Y and Z, wherein the
intersection labélled Z is disposed at the level A of the | owest horizontal

R

| ower pipe bar a e Intersection eve
hori zontal pipe,bar ,seen fro el ow . A di scsusion.of these_intersectijons
ol | ove. raBt REAeRR SHEreby AUUBR. GPiout ol e Pips-per ol SimAr i T or
testing purposes to a diagonal drop test; where the areas al so narked as
ci rcl es Kdenteghin doe 2rea naxd todhei waldinghpoinds.i hehtswl alpa plistence feae tBRown
for illustration purposes only (as a detail) and which, according to the
dr optQ esweldisg poiits, awlkersir the indéntadiogsdathe forespipe ,bass ehtardaparaliel andccur a
crack formation, and at various points, a pipe 9
in the shorter side walls (with the discharge armature) perpendicular thereto,
wereby, relative to the welding points, a reduced bending section modulus is
realized that serves to reduce stress at the welding connections at the
intersections of the pipe bars when they are exposed to sudden stress.
15 The length of the indentations for producing the bending points is in the
range between 15 mm and 45 mm, preferably about 30 mm, wherein the depth of
the indentations at the bending points should be between 15% to 50%, preferably
about 33% of the pipe bar cross section. Thus, the flexural strength of the formed
pipe bar cross section is reduced by only a very reasonable amount, but the
20 proneness to crack formation is thereby considerably lowered.
The invention is explained in the following paragraphs where further

features and advantages are described in greater detail with reference to

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



break. O course, a deformation occurs nore or less in the entire region of
“the lower cage jacket. FIG 3 shows the test-pallett container 10 according
to FIG 2 at the nonent of inpact on the floor. Through the kinetic energy
of the liquid |load, 5 considerable elastic and plastic deformations are
caused in the construction parts of thé inner recetaptacle 12, cage jacket
14 and bottompallett 16. In FIG 4, the test-pallet container 10 is
depicted with permanent deformations after the drop test (according) to
FIG 3). In paFig.cul ar, &BRlewgewicfal paliepeohalrer Aecerding ey tHeshyehian; or
buckl ed. The cage jacket 14 has been al ready displaced by about 150 mm at
the 10 second | owest cage jacket level B -- and in total (above) by about
200mm relative to the drop inpact edge of the bottompallett 16. FIG 5
illustrates, t he rked jntersections Y and s well as. al so _each of
the el ghbor | TChresy welns HaleL eanRyer anvund W st s Bfindig e
paral | el ogram ki nemati c, whereby the horizontal pipe bars 18 show virtually
no 15 pl 488t c deformation and the vertical pipe bars 20 exhibit a very
severe plastic deformation. This severe deformation in the area of the

mar ked intersections X, Y and Z is enphasized again in a schenmatic nmanner
in FIG 6. There, it is seen, that a vertical pipe bar 20 above an
intersection &i@ps buckhespallet astmtainge dccordife thi BIG.e1taneed sndriend ef t
side) and below the intersection always at the other side (in 20 the figure
t owar ds qﬁ@a&i@ﬁ?héh@@?- The occurring buckling and shear tension forces
are mninmal at the intérsection Z, they are higher at the intersection Y
and are highest at the intersection X in the | owest cage jacket |evel A
The attachnent of 10 the | owest horizontal pipe bar 18 at the pallett 16
causes additignal shear stresses that nust be absorbed in this area

(i ntersection F%as 4The i rthePadet syHairer §c%pr55\,gttpcﬁ$j§€1. tr‘)il 3fterdloer fpeach n t he
descri bed drop-test and the vertical pipe bar oftentines tears, or at

hi gh#® drop heights, is torn off entirely. 5 The crack formation al ways
begins fromthe side with the highest pull tension. A sharp-edged crack
area at the | ¢&Wsrt 5pi pe kadstad aievabe@n eddrged sdate dbthegmgef jatket diderer
receptacle thereby |l eading to | eakage of the filling goods. Another weak
area nmay exist in the region Y. There, the inner receptacle can be

FIG. 6 a schematic illustration of portions of the deformed cage
jacket;
15
FIG. 7 a schematic illustration of the cage jacket according to the
invention;
FIG. 8 a schematic illustration of parts of the cage jacket according to

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

FIG. 9 various pipe bar profiles unshaped and shaped



jammed and al so damaged when the horizontal bar B and the vertical bar are
< 10 being displaced by the 45 drop. Prior to developing the pallett
cont ai ner according to the invention, five different types of pallett
containers of the previously described pallett containers, which are for
sale on the market, were submtted to pBeci se conparative stress tests

(i nner pressure tests, drop tests, vibration tests, pressure tests required
for 15 upsetting respectively for stacking). In conducting these serial

drop tests, pantRIGul1ardfgrdricedugnuine?alc Y li$ BOpamstkcontsingr noceaity & thde
cage jacket regions have materialized. The extrene deformations at the

vertical ; ~al r.eqh;di I - el } I ield
't has bAARTHRR, MR SRRGSTPRIFYRE Dol mbbEd RIS R HEL Bl T2 He s
stresses of, the drop tests .due to the.20 material hrittl eness and
The ada: of dhiTTefiesfe oinbtaL DU wibkAa fhocioioe BsRideny fedac® 87 ne
wel ding points - the vertical bars frequent]y crack or tear off. 11 FIG
7 is a sénemgcted pipgriass fdalighdly esvelaring e inher reartadlerandyhish isdirmive
deformati on pattern in a dropped pallett container according to the

i nvend i or. bitheletashabdyalorprasipectekeipainte@hasgeablyi dedomeadied rtdetiteatiotiom 22
near the welding points at the intersections, whereby always at | east one

i ndent at panet2fs.i Thé @hmdsiatt bettneetotton pallett 96Ctdrorspediniely ahei gallett
profiled bar 20 is thereby reduced in width which nmeans it is indented or,

respect 'E ?ht}éiﬁé?m réréH%OEf@H 2bbﬁm‘iagf‘e illﬁ%ﬁ&ﬁed@&é’&%&ﬁ&é ﬂi(é{o(gm‘g{éﬁ%ib% dr op

test). ect: ough 1 ndentati on “the vertical rs nex ( e wel di ng
P ede or 1 Risa PA AR By 10 i e TR e P a0t So Bl g™
bendi ng stresses thti!]s relievi n?rpt he wel ding areas fromthe bendjn

d
t ensi ons CoM@INersia|lihedlef)dawer irephe ¢ ol eljPrp daled 16, with H?%@'Sﬁgé'fgel eis
i ndented (about 3 to S5mmrenain un-indented), which nmeans, the bending
occult® i valsa situated whowd reprasentshirinost sensitivenpoind arb thee palletgcantainer,i on.
By configuring the vertical bars with the described indentations (cross
secti on aedigbeing) subdrigtedrtavhagikeatebt sthesspdindig the agsrodeisiest, e paptstare only

apparent at considerably higher stresses respectively at el evated dropping
hei ght's. during the diagonal drop test. In the circles as shown, the three pipe bar
intersections are indicated with X, Y and Z, wherein the intersection labelled Z is
disposed at the level A of the lowest horizontal pipe bar, the intersection Y at the
15 level B of the second horizonatal lower pipe bar and the intersection Z at the
level C of the third horizontal pipe bar seen from below. A discsusion of these

intersections follows.

The testing-pallett container depicted in FIG. 2 is submitted for testing
purposes to a diagonal drop test; where the areas also marked as circles X, Y and
20  Z in the vertical and horizontal pipe bars are shown for illustration purposes only

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

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



‘The depth of the indentations for form ng the wanted bendi ng points can be
20 maxi mal |y about 50% of the pipe cross section. The total indentation
depth (even with two-sided indentations) are about in the range of 15%to
50% of the width of the pipe cross section, preferably about a third (33%.
Thereby the flexural strength of the iAdented pipe profile is reduced by a
reasonabl e anount but the 12 possibility of crack formation or, the
possibility that a pipe is perhaps conpletely torn off is considerably

| over ed. fibak hef Hotesefa defortRitinNScdips Hhisre bF fedsnieiHeAbh@iaSredfiéh ©Phd gur ed
conparatively steep and towards the other side becone gradual 'y flatter. An

5 i ndent 15 mm (= about 33% is normally sufficient in a bar
with a hg‘ﬁ@{ﬁpc‘% gabcg(%#ively a wdth of 15 nm whereby the maxi num of

flexural stre S t a from weldln 0|nt re
sufficiently t;g%“gg tgsthe '%ﬁ?p%)"tﬁ*ﬁﬁ (5& %P {:ﬁﬁ o?d@? the keep

a sideways shlftl ng of the ca%e j acket, for exarrpl e by interior pressure
adni ssi ormoment & iImpasbsx] the floop Fhrugd the kinetihcenaroy elefieedanidaloagn of
the intersections A/ B and C according to FIG 7 after the drop test of
t he pél | edonsidenilsle redastacand glastic tdefdineatiomeearei causedlie the rdnsiyuction parts
vertical pipe bars 20 are seen here in the area of the indentations 22.

Through td18nhé gehlere@cht a‘i%é\fléhftd BIhbkdtM4 BRdi guim ?9%1!!8@5162% FI8€ 41%he
<P

deformati on of the endangered ersections, respectively t he Wel di ng
oints s t ly at
Phe wel aiteey el BT diﬁn%*h‘?ctﬁ’é‘éﬁ ﬁﬁa%ﬁﬂaﬁ*aeﬁ BRbHatioD et P e ES oY

t he bottgm of FI G the vertic i |ndentat|o can
oni y be. ABFHRIENG, torIGE Bydndarisuan dhe UeRical gins Baroa0 20 SRBINBRAL ok
want ed bending point is realized through s rrrretri cal two-sided |ndentat| on
22 (crosduskled; %ﬁer%@d@%ﬂbﬂ has beenrairaady dipplppes by akqut W0 mer ahthei pe

bar profiles are schematically
10 second lowest cage jacket level B -- and in total (above) by about 200mm, relative

to the drop impact edge of the bottom pallett 16.
FIG. 5 illustrates, that the marked intersections Y and Z (as well as also
each of the neighboring ones) were laterally displaced downwards according to a
parallelogram-kinematic, whereby the horizontal pipe bars 18 show virtually no
15 plastic deformation and the vertical pipe bars 20 exhibit a very severe plastic
deformation. This severe deformation in the area of the marked intersections X, Y
and Z is emphasized again in a schematic manner in FIG. 6. There, it is seen, that
a vertical pipe bar 20 above an intersection always buckles at one side (in the
figure towards the left side) und below the intersection always at the other side (in
20 the figure towards the right side). The occurring buckling and shear tension forces
are minimal at the intersection Z; they are higher at the intersection Y and are

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



Tepresented with their respective indentations shown. The techni cal
teaching in accordance with the invention is not limted to a certain pipe
bar profile. The un-indented "nornmal" pipe bar profile is drawn in these
partial 5 illustrations each - in broken lines - and the areas of the

i ndentations according to the inventionttre drawn in continuous lines. FIG
9a shows a preferred cl osed trapezoi dal -shaped pi pe bar profile 24 (M
(height/width = 18115 mm) with high perfornmance values with each of the
conduct echepprestdicsizoAta) pis bhel8 at theepakstbt@icamses atiditibrakshansresses
indentation 10 is referred to with 24°. FIG 9b shows a known open

parti al - tthapezst Bakhhsbdeadn Bs a?éé’f(lhh-ﬁs&ﬁldr&% with a possible indentation
26'. FIG 9c shows a known round pipe bar profile 28 (S) (dianmeter 18nm

shovi 1o, an | el ik 986t X W SSERANT WERRSR SRS O oS GG 480 BEp T | o

out at 15 each 'si e an out rom

FIG 9d oWs an t her, kng roun i pe b rofile 30 (VL ter 20mr)
wth an HOUBRRE BiFeda Stamthassieafoos SioRerdicodhiohn's O STRAITENT y by
means of t he indented sides. FIG 9e shovvs a square-shaped pi pe bar profile
32 (Fp (Héegrrarkfarmatiogratyvays baging feorpdhe sisleevidp die Bigbesopull egsion. on 32 by
means of indentations on all four sides. 14 FIG 9f shows a square-shaped
pi pe bar profiA shad-addedrmaticrarpassti thee lowete pipgt bars 84h alserlebd tohéhe
configuration is symetrical in the formlike a four leafed clover. The

i nvent i orfa@dye0bf G isferateTephld @@éﬁeb9Qe§QTngtféeléa|kQ§é drethleBfifingMddoda. 5
netal pipe cage jacket and for exanple, a cloth inner receptacle fTor use

with grany|#&ang0dFea mayPetiSANTe MR held, She inner receptacle can be

jammed and also damaged when the horizontal bar B and the vertical bar are
10  being displaced by the 45 ° drop.

Prior to developing the pallett container according to the invention, five
different types of pallett containers of the previously described pallett containers,
which are for sale on the market, were submitted to precise comparative stress
tests (inner pressure tests, drop tests, vibration tests, pressure tests required for

156 upsetting respectively for stacking). In conducting these serial drop tests,
particularly frequently occurring weak areas in each of the cage jacket regions
have materialized. The extreme deformations at the vertical bars always appeared
directly at the welding points. In the field it has been shown, that the welding points
regularly survive the rigorous stresses of the drop tests, however, due to the

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

directly next to the welding points - the vertical bars frequently crack or tear off.
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24t r apezoi dal - profil e26open profil e28circul ar pipe-profile30circular

pi pe-profil e32square pipe profilel5 34square pipe profile A 1. |ower cage
jacket level B 2. |lower cage jacket |evél C 3. |ower cage jacket |evel X
intersection (A Y intersection (B) Z intersection (O 16 Patent Cd ains
1. A pallet container having a thin-walled inner receptacle from

thernopl asti c plsi iiﬁg”@ér%frﬁﬂh: Fegfre§érﬁéﬁ‘&‘? o?@ﬂokﬁ@‘?rgé)grfea‘?{s fdrqmﬂ)r&ﬂn

free-fl owi ng goods, erein the plastic receptacl osely s roun%led by
an outer ,ca jacket acting as,a support, casing and a.bottom.pallet on

ahi oh' + nd BRBreREn faterith AtuBeasr Balc faRRGr AGoRiels A2 Risni
connected to the sv;g{i)ort casi n%‘;grchar_act erjzed, .in that special nmeans are

provi ded in thEeivsstiesr Rrofted par cdyds  rronided withnindestatignsuRd paer dbet aner

be dropped, a plastic deformation is realized at specific predeterm ned
poi nt s orweldimgspmipts at thesinterse@ionBamherelpp alwdyseat lagstoonk mgentativrazhig
characterized in that the nmeans for the plastic deformation of the support

casi ng i provieed deBvesh YweintbRRcliens. i vertis! frafikd Bar Xpis|tBérebyiveduted
according to claim1l or characterized in that the neans for a plastic

2,
reduct ot MIENIHBRRL bt Aol 2 RRE IR B oty i PRGSTacket |
acordi ng ecedi p%é);:l ains 1, 2 or 3, i:ha-ract erized in that

one. of, th
t he size e‘aﬁﬁ‘&?etl%'%?ﬁPﬁéeﬁf%% cross section at the bending point is
configured as an indentation of the pipe bar fromone side (asymretrical).
17 5. Pallet container according to one of the preceding clains 1, 2, 3 or
4, characterized in that) the reduction of the size of the pipe bar cross
secti on dtffacteThengihnipdestation ef duniviedinabdarhmextito ithe eweldingo pottts taiea pi pe
bar of two opposing sides of the pipe bar (symretrical). 6. Pallet
cont a0nersebanted direg, & cedtain disthiice frioac ¢tk mgldihgipaint] & prealagdrmbined weak
point is being introduced, which absorbs the occurring bending stresses thus
relieving the welding areas from the bending tensions. At a small distance from the
welding points, the pipe profile is indented (about 3 to 5mm remain un-indented),
which means, the bending occurs in an area, which is not embrittled from the
15 welding operation. By configuring the vertical bars with the described indentations
(cross section reduction), the drawbacks of the prior art as described become only
apparent at considerably higher stresses respectively at elevated dropping
heights.
The depth of the indentations for forming the wanted bending points can be
20 maximally about 50% of the pipe cross section. The total indentation depth (even
with two-sided indentations) are about in the range of 15% to 50% of the width of
the pipe cross section, preferably about a third (33%). Thereby the flexural

strength of the indented pipe profile is reduced by a reasonable amount but the



characterized, in that the indentations for producing the bending points
are configured in the vertical pipe bars of the two longer side walls in a
direction extending parallel to the side wall. 7. Pallet container
according to one of the preceding clains 1 through 6, characterized, in
that the indentations for producing the lZending points in the vertical pipe
bars of the shorter front wall (at the discharge valve) and at the rear
wall in a direction perpendicular to the front/rear wall. 8. Pallet
cont ai nerpassitdlitgiof@rack formatibntdre tis oesibiity Gi&iem‘agib ishpehahs lcompletely
characterized in that the indentations for the bending points at the
verticaltghf k?%dhs&kﬁang8W§ﬁQibet“een the intersecting horizontal pipe

e

bars. 9. Pallet container according to one of the preceding clains 1

t hrough 8, chgyacgterized, .ip that,the indentatiansg for producing.the

bendi ng poi nt ?tame p?'é@i QLate ERlding” A0S 1 eodpﬁ?\%taf'ﬂ'ﬁ%rgréact? 94ired ¢ he
hori zontal | y extendi ng pi pe bar. 18 10. Pall et container according to one
of the pCORRArAUVEY AteeP 12nd dewgisso the: iiherc sl begomengtashually nidatter. ‘An

i ndentations for producing the bending points are configured with different
dept hd 1inderdatien of @bout érmat (o ratiout) 3880)oisenamallyesyfficiertlimg lodrawitls al

t hrough 10, characterized, in that the depth of the indentation above the

| onest hdwightntespeytivaly andidiiy opiipemharwhersby hhé snatiaehef flexuriahetrbes ipm
pallett is greatest and reduces stepw se upwards to the further

hori zont %Fy amzrﬂmdﬂh@gw@idﬁg DRI, F;ﬁ??étaflr{s?? é}ﬁi&%‘%}% ééh E’ﬁl‘frll%s Iﬁﬁ{}ﬁll ner

according to oné of the preceding clalns eri zed, at

t he i ndentat i-ops. a forped in the proximate.area of the intersections
e U e B R g b i S (KRS 7 Stav g phipiiosg) e dage e IS
contai ner _according to one of the preceding clains 1 through 12,

char - aet 8?‘?’2’@8‘? by ifietierpresawe adiigsiono As JeW@s-nagsiiat i ons -for produci ng

t he bending points is between 15 mm and 45 nm prefereably about 30 mm 14.
Pal | 8 container according to one of the preceding clainms 1 through 13,
characterized, in that the depth of the indentations at the bending points
is FIG. 8 is a schematic representation of the intersections A, B and C* according to

FIG. 7 after the drop test of the pallett container according to the invention. The
bending of the vertical pipe bars 20 are seen here in the area of the
indentations 22. Through the reduced flexural strength in the indentations 22, the
15 deformation of the endangered intersections, respectively the welding points
shifted away towards the wanted bending point, such that directly at the welding

point there is no longer any crack formation.
As depicted at the bottom of FIG. 8, at the vertical pipe bar 20, an
indentation 22 can only be formed at one side of the bar. In a preferred
20 embodiment, a wanted bending point is realized through symmetrical two-sided

indentation 22 (cross section reduction).
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FIG. 9e shows a square-shaped pipe bar profile 32 (F) (height/width 18mm)

20 with a possible coss section reduction 32° by means of indentations on all four

sides.
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5 metal pipe cage jacket and for example, a cloth inner receptacle for use with

granulated goods.
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acting as a support casing and a bottom pallet on which the thermoplastic

receptacle is supported and which is firmly connected to the support casing;
characterized, in that special means are provided in the pipe bars of the cage
jacket, such that should the contaner be dropped, a plastic deformation is

realized at specific predetermined points on the support casing.

2. Pallet container according to claim 1, characterized in that the means for the
plastic deformation of the support casing is provided only on the vertical pipe

bars.

3. Pallet container according to claim 1 or 2, characterized in that the means for
a plastic deformation of the support casing is configured as a bending point

with a reduction in the size of the pipe bar cross section.

4. Pallet container acording to one of the preceding claims 1, 2 or 3,
characterized in that the size reduction of the pipe bar cross section at the

bending point is configured as an indentation of the pipe bar from one side

(asymmetrical).
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configured in the vertical pipe bars of the two longer side walls in a direction

extending parallel to the side wall.

7. Pallet container according to one of the preceding claims 1 through 6,
characterized, in that the indentations for producing the bending points in the
vertical pipe bars of the shorter front wall (at the discharge valve) and at the

rear wall in a direction perpendicular to the front/rear wall.

8. Pallet container according to one of the preceding claims 1 through 7,
characterized in that the indentations for the bending points at the vertical

pipe bars are disposed between the intersecting horizontal pipe bars.

9. Pallet container according to one of the preceding claims 1 through 8,
characterized, in that the indentations for producing the bending points are
provided directly above/below the intersection with the horizontally extending

pipe bar.
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greatest and reduces stepwise upwards to the further horizontally

surrounding pipe bars (seen from below).

12. Pallet container according to one of the preceding claims 1 to 11,
characterized, in that the indentations are only formed in the proximate area

of the intersections with the three lowest horizontalyy surrounding pipe bars.

13. Pallet container according to one of the preceding claims 1 through 12,
-eharacterized, -in-that the length of the -identations for producing the bending

points is between 15 mm and 45 mm, prefereably about 30 mm.

14. Pallet container according to one of the preceding claims 1 through 13,
characterized, in that the depth of the indentations at the bending points is

between 15% to 50 % of the pipe cross section, preferebly about 33%.



