-1 ' 2145397 FREI GHT CCNTAINER FOR FLOMBLE MATERI ALS The
|Qvent|on rel,ates to a freight container for flowable materials; which
conprises’a tank with circunferentially extending reinforcing rings, e "
franmes, and di agonal nenbers i nterconnecting corner fittings of the end
frangs 5 with the reinforcing rings. Accanding to |ISO. standgﬂdggq'jﬁ t he
structure of a tank container nust be such that the | ower I ngs
t hereof alone are _able to acconnpd | pads._ As from a specified
| engt h conta|neﬁ?ﬁﬁﬁﬂ?tQpﬁﬁABWEglﬁgﬁ FPQWﬂﬁLQNMﬁqEQﬁPH%)sald cor-ner
fittings, with at Teast two further Toad recerving zones at an axi al

di stance between 1.7 and 2.0 mfromthe end franes in order to ensure an

i nproved introduction of forces into the frane side nenbers of the road
vehicke.. 15 |In the case of frane-type tanks these bearing zones may be
prOV|d§ﬁ by the insertion of correspondingly rigid frane cross nenbers in
t he standard region betmeen the | ower frane si de nenbers of the container.

It is then possi o] ﬂp%mh?{ t n
transverse 20 qﬁ&% nggég ? ?gﬁ%% the ank 1s" io tedP§$ ﬁg géﬁle
a “body pl atformma\ttﬁlémbas, thSOC@@WEHS@@r shdank wthi qlareupheressiad lvo

be able to accorgmpdal nskk grbead CeHOFRUESS Ur $nd Ng 1 288Hkwdi na
direction of the bodj§b%gt ornfgf uiga%qdyyhjéhatﬁmatotal gr.oss ael ht of

t he cont ai ner. memb?r$n1Pﬁ§r€8§§eS¢1PHam93ﬂﬁﬁaﬁ%ﬁﬁé99§t@%etb%napﬁu rREeSs
fOtces 5 with the reinforcing rings.

L]

~ According to ISO standard 1496/3,.thé.structure of a tank

‘container must be such that the lower corner fittings
thereof alone are able to accommodate all live loads. As
from a specified length containers have to be provided, in

10 addition to said corner fittings, with at least two further
load reéeiving zones at an axial distance between 1.7 and
2.0 m from the end frames in order to ensure an improved
introduction of férces'into the frame side members of the
road vehicle. : ' ' '

s - 15 In the case of frame-type tanks these bearing zones may be
' provided by the insertion of cbrrespondingly'rigid frame
N - cross members in the standard-region'betweén the lower
| frame side members of the container. It is then possible to
mount on' these cross memﬁers the 1ohgitudina1 or'transverse
20 saddle members through which the tank is bolted or welded
to a body platform. '

Moreover, an ISO container has to be diﬁénsibned so as to
be able to accommodate tensile loads and forces of pressure
in longitudinal direction of the body platform of up to

25 twice the total gross weight of the container.



occurring in operation and thus the bending forces acting on the end {fanes'
are"@ggsomodat ed by the frane side nenbers of the body platform .However,
t hey al so be 5 accomopdat ed by di agonal nenbers extending - s -
approximately in the direction of the centroid of the body platformsaid .
di agonal nenbers introducing sar@-forces either into a bottombeam and.thus
beneath the tank -body or introducing theminto the tank casing via suitable
transikn drhei eaes. of0fr8meh ty Her diagikts catiedeelonghtad ina ik fome g om U. S.

Pat ento QRESE {1 &2k |0 07,812, . rovi ded. wth face-side rectangul ar
or square frangs %??E%Fé"ﬁ%é&‘%t c?}héfcsio%’%a%?%éi’fﬂ% ESFSF?nSC %t acki ng

f or cePmrfethar end of raneso agec lacordmsrodareslidhy at hed§r ahat ade f or 15
accommeatd g shec Ay gbalorasstHhe tford, consi §43 0f,.one or two
franme side nmepbers and Q&O?i ascofr?-aglﬂ{ene%?‘gélﬁbi% trgg§h§&(§ﬁd frames. As.an
advant3FIuRedabedi hgnt ipgonali siembay slesttdbing heppr axamesedli ng betWeen
these i agonad i pesbeps 8fd the Yl daunted 148yt 8k cQat.gi ner. To
this end the point of intersection between Jﬁ% ﬁgﬁ%e?s gfggﬁd%%é%diagonally-
t owar dbl agenabnherber st Ha traducing £3¥dd nfercesgeithgrofintiee acyl i ndri ca

tank InosedhtbeBmt BRgl RURs RRAHAD ZHES HESESEPeTr 2§ g it | SO
speci fications (TSO-1496/§)._25 Selffsyppor??n d?f“%ggﬁgfg%%?%, as they
are cathem, ipRonkhen tamk Cafingodki a tsl fahke obF@aai bsonhilemesi-t udi nal .
forces and wherein no body platformis provided, present difficulties both_
I n re§$ect of the grovided,ISO bearjing zones and_in respect of the

dil Qer sSTHH of  ERE1PBkgiceRFate T30 Whikddt des kPR H6@mt He Sf-or ces are not
acconmmsies e Qpebgmgictattfiidaalmdrprm,ezl@z,sm, epnd prevpaecaf the beamtanks are,
sub ecvsie&]tgagg_n_gli gr %l?ec al?legrllﬂlanrg oroasdqsljare frames which ar> used \/

-

to accommodate the hoisting and stacking forces and are
joined to each other through a body platform for .

15 accommodating the axial forces. The body platform consists
of one or two frame side membefs and of diagonal members
joined to the end frames. As an advantageous embodiment
there is also described therein a coupling between these
diagonal members and the saddle mount of the tank

20 container. To this end the point of intersection between
the members extending diagonally towards the centre of the
tank and a reinforcing ring of the cylindrical tank lies
within the lower bearing zones prescribed according to IS0
specifications (ISO-1496/3). ' -

25 Self-supporting or beam tanks", as they are called, in
which the tank body itself accommodates the longitudinal
forces and wherein no'body platform is provided, present
difficulties both in respect of the provided ISO bearing
zones and in respect of the diversion of the longitudinal

30 forces. Provided the forces are not accommodated by
longitudinal members, the end groups of the beam tanks are
subjected to considerable bending loads.
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I n" order-to provide the bearing zones for beamtanks it has been conmon
practice to attach by welding nore or | ess heavy saddle structures, whi c
actUaIFy‘are not necessary for transporting the tank contai ner. Vv
Consequently, there 5 result drawbacks in respect of the dead wei ght and
heat ‘buil d-up zones in a possibly existing3rhermal insulation. It is an
object of the instant invention to provide also for such self-supporting
tank cont ai ner sIm erdercébl proofigiesdihg itvrgr ivg chonesweoghbeaavitRgikand teasys

to.10 rmanufact a I S§d st he npns h ] e of the | SO
beari ng zones gﬂag?negggggc?£%ﬁgﬁﬁé§ Jﬂger5|éﬁpo ytﬁglégﬁ iﬁéﬁ?ngF ﬁ@ es
equal |y wel | . Theaysi frdgdewsdy udiainemk Woldgh aadtuaklyoatei net heawssshaf |
be fati.gue-proofopl gLadYkl 1 Heer ' d m fe
i nt.rodycti on_of ?he vgrt?ggﬁlgggg?%gtgﬁﬁggéﬁgﬁﬁfggpfhggﬁ%%aﬁgﬂgﬁﬁél%h%%e
i nertiar forcestefR} FedrREDISKE idt FRsRect hethowiand vadgbkosad B@at

tol erances bet iegp ae6pechbined Gof Qaerpcfs!éfﬂﬂgseﬁf&Pﬁgﬁ&ﬂﬁgmth.emfsﬁﬁ}athon.

contai ner of the present invention conprises 20 a 't avi ng reinforcing
rings extending circunferentiatly round the tank, a pair of end franes

supporting sai dItadl, arhejuderst ofheaths eaftf Larenkeond ty PHABEN 4 so
corner fittings gl'a %&als%bers hat\__/l n(g ﬁ%ei(r ou%er. ends co%e to
| ower cor ner fiip n§ Sai'd BHP Y579 ahB8X ahG  tREPFT P e §-othed to
regpective onessafesadiutioﬁxnwhigbrisgweﬂght%sanshgiandpkecgs;xeach
transition phecRaglac AR Oleiup; LECLAQOMLARNREARERYS MWL LLL oLe
surfaces seated on the respective ['ower |agonaF renber and “SeCont Sur f aces
extending to 30thee ISfb hanwisig eeheesand ihereeppett ofe thel Wioresssionng.
s of the longitudinal forces equally well. The joint
' between the tank body and the'contaiher frame shall be
fgtigue—proof also during long-term operation and shall
15 permit safe introduction of the vertical bearing forces
and of the longituadinal inertial forces, while the
dead weight is to be low and the close ISO tolerances

- between respective corner fittings are observed.

The freight contaiher_of the present invention comprises
20 a tank having reinforcihg rings extending circumferentially
A round the tank, a pair of end frames supporting said
tank, the corners of each end frame being provided with
corner fittings, diagonal members having their outer
. .ends.connected to lower cornef'fittings of said end
25 frames and their inner ends joined to respective ones
- of _said reinforcing rings via transition pieces, each
transition piece being composed:- of two rectangular
brackets having first surfaces seated on the respeétive
lower diagonal member and second surfacés extending to

30 the two opposite sides of the respective reinforces ring.



~ Preferably, the brackets are welded on all sides to the bearing nenbers and-
th inforcing rings. The invention provides a wei ght-saving structure

wh reduces material expenditure, because a proper continuous:5 body -
platformis not required. The diggonal nembers simultaneously serve'to
accommodat e and divert the longitudinal forces and to provide the standard
bearing zones. The configuration of the transition pieces between diagonal
10 nemrefenadlyei hher bragketfganea waldrdatr 2t RIERE tRvention is a

parti qyl@rlyasiAg! Renplwls ARt Hd1& MoNErSDRGI £iRgsobj ect and is thus
conveni ent for aSsenbly; it allows observing of the close final tol erances
by the provision of a dinensional. clearance for assenbly 15 after the

OCCWr'lq{lé:ei&@eﬂ@&éthQo%ﬁﬂiéK%ngéi@W&ﬁh@ hettaskutbatshiayn be caused by
wel ding. It i ossi bl.e at a time to %erforn1correction%ﬁin | ongi t udi &

i s g
and tFﬁﬂ@qc%ﬁrEEtﬁFFQ&tﬁ&P ifunge DRCFURGUTR aPT BPEEKEPE THAVEYS nal |y been
fixed sedy hpl dtagenali smevdhe rednid éd. thige tdbkgohal. m2fibebwse to the fact

that al] m%fds are.l ap meld%% ”atChiQ§%tQ tge r§§9eg%i¥%egctual di mensi ons
is ef fEUIRICAPERYGL YaRP pe T AT BRCE 2 PR e TV b P "08nf i guration of the
t r ansi1owgipudtaatofisirstdsngmf towprecidagthar shandkets besiigly may each be °
25 made froma single plate blank, manufacturing problens and costs are

al so if%Pzed. In mounting the tank on the di agonal nenbers in accordance
with the invention, maxi num stresses and risks of fatigue are furthernore

preven&gg ggﬁf&%u&@%f&%noérEHet€F%£§§%i89 pieces between diagonal

10 members and reinforcing rings in accordance with the
invention is a particularly simple .solution of the N4
above-specified object and is thus convenient for
assembly; it allows observing of the close final tolerances
by the provision of a dimensional clearance for assembly

15 after the occurrence of'possiblé shrinkage effects on the
tank that may be caused by welding. It is possible at
any time to perform corrections in longitudinal and trans-
verse direction until the rectangular brackets have finally
been fixed to the diagonal members and to the tank ring.

20 Due to the fact that all welds are lap welds, matching
to the respective actual dimensions is effected without

any prestresses.

Due to the simple configuration of.the transition ?iece

consisting of two rectangular brackéts,_which may each be
25 made from a single plate blank, manufacturing problems and

costs are also minimized.

In:mounting the tank on the diagonal members in accordance

with the invention, maximum stresses and risks of fatique

are furthermore prevented due to the fact that the bearing
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forces and | ongitudinal forces are not directly trans- ferred to the tank
casing but to the inherently rigid reinforcing ring which is large-area ™
-wel ded *about its-entire circunference to the tank casing. 5 Preferred f’(j;p
devel opnents of .the invention, which further inprove the stability of the -
structure and sinplify the nanufacture of “Phe container are set forth in
the sub- clainms. The invention will now be described by way of exanple, :
with reference t%OEQGSaé®dnﬂ&mﬂhkyQﬂm@#aﬁmmmes dramnqgsdnnewhﬂ@htrdﬁk4ﬁg
1 is a side vig ap,e I optajner. Fia. | an
vi ew showi ng an eér"l\%lggcriogo I{?i,eg ankgao%%?n%ag(gm&t%ggt E( “p tly ﬁdlgddf
the ring), Fig. Bein §r§l§§rﬁ%ﬂg\Hh&@hﬂ%mg]Qh@GTﬂnea"ﬁpAﬂOQfab@ut its

Fig. 1, Fig. 4 eh8ifePkaR W n@oatﬁéaam'egsﬁhsce in accordance
with =n embodi ment of the invention, Fig. is a viewaccording to "C' in
Fi g. 4\{rotated by [err]), 20 Fig. 6 IS a view according to "B" in Fig.

1, and Fig. 75 vﬁeﬁeﬁ@teaomewea.\%}ﬁrfe&éa@k €98t 8hP8ht36AR0T dAGH ¢ aNqther
enbodi ment of the inventi he ‘end group of a freight container shown in

Fig. | substanti&dPPyO¥E ese%taé”r]e‘c?)ér@ill%‘?eeﬁﬁr‘F?hﬁéclénéf sigpdtidnddrhe

diimensi ons, whi ahahsfpeitne® tof e tedkt dOnéhr gughsatsaddhe HinnG Kk’ swand
| ower -and upper c$rner fittings 13, 14 for hoisting and stacklng and | ower

and upper dlagon : _
The invention will now be descrlbed by way of example,

with reference to the accompanylng diagrammatic drawings

. in which:-
10 Fig. 1 is a side view of an end group of a tank
- container, '
Fig. 2 is a plan view showing an end group of a tank
container {without tank but including the ring),
Fig. 3 is a partial view along the line "A-A" of
' 15 Fig. 1, | | |
Fig. 4 is a plan view.ShOWing a transition piece in
= accordance with an embodiment of the invention,
Fig. 5  is a view accordlng to "C" in Fig. 4'(rotated
by 90°), |
C 20 Fig. 6 is a view acdordihg to "B" in Flg. 1, and
:KV/ Fig. 7 is a bottom view of a tank container according

to another embodlment of the invention.

Tﬁé.ena group of a freight container shown in Fig. 1
substantially cdmprises a rectangular end frame 12 of

25 standard dimensions, which is joinéd to the tank 10 through
a saddle ring 17, and lower and upper corner fittings 13,
14 for hoisting and stacking and lower and upper diagonal

: 2
members 15, 16 secured thereto.



nmenbers 15, 16 secured thereto.

-6- The tank 10 is provided wi'th

rei nforcing rings 11 of a substantially G shaped cross-section, for
in ce in areas where bearing zones are provided in accordance with I-SO °
st rd 1496/ 3. These vacuumreinforcing rings 11 are inherently 5°

rigid and are welded to the tank casing about the entire circunference

thereof. As will. be apparent from Eigure 1 and Figure 2, the |ower diagona

menbers 15 are joined to 10

I nwar dl y

10. The pgin
r ei nf or ci 79T r tAGPERCEs

C the lower_ corner fittings 13 and extend at

an acute angl e rel afPfe 7@k HO IIshPRUFRE wxFR BELPABTCARE obl i quel y

ﬁi'ﬁ’%éam! akl ¥ suvdranegl1picasiebed ot £688-8kBE1bh,0f the tank
.of intersection between | ower -di agonal menbers 15 and 15

1 BTSE GG TR i ReRRERE BPBRS 0P Ehe prescribed | SO

bearing zpresidedein icichirdandeongi thidi$al stangardet ¥woéf31. 7 and 2. 0 ni and

a w dt h-
di agonal

' b A ' '
Mhifer 205 FRE e remde obt Fel RRRSESHILGL T hece

regi®ns byigednandf ariee werldlesi tionthe ebask 20asihgoayhuthitbie t he

| ongi t udk

4‘.

are intro§§§%58r8§§éﬁ$}é¥gﬂ.é“%ﬁé¥éﬁ?.aCti”9 on the diagonal menbers 15

I nfo thé rerntorcing rirngs 11 of the tank. 25

The Figures 3 to 5. dsewiddedaligyparsent freom Bhewraglt Bad oi nt between a

tank rei npPpGiBIYT Rhelh AR A1 L¥ERa Tl RORDEEsREDE e R 1R dTRAS Of a

10

15

20

25

the lower cornef fittings 13 and extend at an acute
angle relative to the longitudinal axis of the tank
obliquely inwardly substantially to the level of a
reinforcing ring 11 of the tank 10. The point of
intersection between lower diagonal members 15 and

reinforcing ring 11 is approximately in the region of

the prescribed ISO bearing zones, i.e., withia a
longitudinal range between 1.7 and 2.0 m and a width-
wise range between 0.7 and 1.2 m. The connection
between the diagonal members 15 and and reinforcing
ring 11 is made in these regions by means of the
transition pieces 20, through which the longitudinal
forces and bearing forces acting on the diagonal
members 15 are introduced into the reinforcing rings
11 of the tank. .

The PFigures 3 to 5 are three different
fiews showing the joint between a tank reinforcing

.ring 11 and a lower diagonal member 15 by means of a

30

35

transition piece 20 in accordance with a preferred
embodiment of the invention. )

_ The transition pieces 20 are composed of at
least two rectagular brackets 21 and 22. Each of said
rectangular brackets is made of a substantially
trapezoidal integral plate blank with the lower
portion thereof folded at right angles. When the tank
10 has been secured in the saddle rings 17 of the end
frames 12, the two rectangular brackets 21 and 22 are
moved on the diagonal members 15 to either side
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transiti-on piece 20 in accordance with a preferred enbodi nent of the

i vention. 30 The transition pieces 20 are conposed of at ey
| east two rectagul ar brackets 21 and 22. Each of said rectangul ar brackets
s npde of a substantially trapezoidal integral plate blank with the
portion thereof folded at right angles. Wen the tank 35 10 has be
secured in the saddle rings 17 of the end franmes 12, the two rectangul ar
brackets 21 ancbﬂZtmerebuédroﬂnghelmgagdndnmmmrmeIlﬁedl otleétbeo sndeto

-7- of the rei orqé r|n nd are Idedwihereto and to the diagonal
nmenbers on al | qﬂ?? 58F €58 8 MlghIS 9Shveni ent for assenbly,

because the hei ght dlnen5|ons may be accurately fixed and corrected 5 until

t he reptangulagggrggk gae fln%I %lwpl veé@g% t€§¥léégé glth chguse

transitjon piec di tPonaf’ Y bé& |ncreased |nser
nenbe?“@B||1trthee@enghbeﬁmeensnbesrewaahyﬂancunaﬂﬁkysfﬂae@nanZQOthected

rei nf or ci ng glggkg%lagﬁﬁtpgcqbﬁg%g gfgrgdg %bf%twglégd.

rectangul ar br also1s m Integral square
plate blank. A further tie nenber - not shown - which is inserted in the

above- rrentlonedrrsgggeab@mlweo% %eoftzta?eﬂﬂﬂp e ELDES ﬂ&pOSbaelkqomqu

tie menber 23, causes furthér strengthening of e supporting zone.
vel ds nmade in the iegreased bwe 1t“t5@r¥st|3{ﬂgorﬁ pﬁlea:égenz*eﬁe@ﬂm‘ébev@ﬁaéoer

lap weld JO'ntsbewbééﬁbihaak%@ﬂﬂi‘uiéé“ﬁékéﬁgﬁﬁﬂ2ﬂ?ﬂ&?ffza“@hé°r&@%forc1ng
reinforcing ring,wthout an¥ restresses becones possib
ring 11 and the diagonal members 15. lee "the two
~ _ 10__rectangular brackets, the tie member 23 also is made of an
~—/ integral square plate blank. A further tie member - not
shown - which is inserted in the above—mentloned region on
the side of the diagonal member opposite to ‘the tie member

23, causes further strengthenlng of the supporting zone.

15 All welds made in the region of the transition pieces 20

. are fillet welds or lap weld joints, ﬁhereby matching to
the diagonal members and to the reinforcing ring without
an& prestresses becomes possible. '

The open ends of theIIOWer diagonal members 15 are closed
20 by an end plate 24 or by a frame cross member ending
,{wj thereat, provided an additional frame 51de member is
v ' provided as lateral protection agalnst damage so that open
' cavities, whose 1nter10r_surfaces might corrode in saline
or otherwise malevolent atmosphere, can be avoided.



The open ends of the |ower diagonal menbers 15 are closed 20 by an end, :

p 24 or by a frame cross nenber ending thereat, provided an addltlonall
f side nenber is provided as | ateral protectlon agai nst danege sO that
open cavities, whose interior surfg@ces might corrode in saline or otherw se
mal evol ent at nosphere, can be avoi ded. --8- The additional relief shel

28 shwﬂ*&rﬁ¢ﬁg§10E312r941€§n§H?h%;aﬁﬂ%hwwnd@m Figshelvark dasiend and the

rei nf0r§'{w 5u99 Jaélabta 't% ft@lrewarm @é“sirnj e cipdepl i ebak iRgank having
t he shape of herical shell sector. This neasure 5 ensures Safe

i nt r oduckRdn? bf br é&s frrmed: I tadhlé"t,%?éﬂl?ﬁ;‘- shge hheatal ghlaski zont al
| ongi t udiwahg f ehEEBhABRULS lansigtad idal NehoNe s&bi&f. strhlk A8ashewn, which

S aIIocated t o bot h_di aganal nenb%{s 15, it.is alsom£055| ble to prOV|de
two SnERFERTeRefPEe] AntRRANSHIGN GT (FRFGRF nint® HReweBRKeSaRiA8agonal
rrem;er é@elﬁndhégegﬁth@rrﬁlmtramgdrﬂgﬂd&m@pefom@goaabueenbers 16 shdvvn
in Figs an ivert the rc ctlng on.the_ upper corner

fitti ngghike g Phet ﬁdOPFaﬁ§ ﬂgg(éhqéi gﬁkg% “Bpp&r di agonal 15
nmenber salboaste@i tbebowdl dHhgandiolteatbdost hg, uppeiscawer pblststxlba@s 14 and

d obl Ly dl d d d Il th 11 of )
TRe T PR A eo TVRL Smatd s SN Doy e rodlfol PaBL BhE' BB de of the

rei nborise tgeenngath d@iiaglorfaAc emenider ehdl dmdnehd 2reih€oeoingspdmedi ng 20
upper ﬂtﬁgonal menbers 16 being joined to said plate nenbers. The bearing
pl ate ers 25 shown in Fig. 6 are also-made

3

hl

”’

The upper diagonal members 16 shown in Figs, 1 and 2 divert
*+he bending forces acting on_the upper corner fittings 14
of the end frame 12 to the tank body. The upper diagonal

15 members 16 are either welded or bolted to the upper corner
fittings 14 and extend obliquély inwardly and downwardly .
till the reinforcing ring 11 of the liquid tank 10. Bearing
plate members 25 are welded to that side of the reinforcing
ring 11 which faces the end frame 12, the corresponding

20 upper diagonal members 16 being joined to said plate
members. |

The bearing plate members 25 shown in Fig. 6 are also made
from an integral folded plate blank, matched to the
reinforcing ring 11 and welded thereto over a large area. A

25 The bearing plate members 25 allow good jolnlnq of the
upper diagonal members 16 to the tank body and thus a
proper introduction of forces into the reinforcing ring 11.
The joint may be strengthened by a tie member 26 inserted
into the region between the upper diagonal member 16, the

30 béar;ng plate member 25 and the reinforcing ring 11. Said
tie member 26 is a substantially triangular plate blank. It
is butt welded to the bearing plate member 25 and large-

area lap welded to the upper diagonal member 16.
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- froman-integral folded plate blank, matched to the reinforcing ring 11 and
wel ded thereto over a large area. 25 The bearing plate nenbers 25 all ow €§f5
goéd.Jbih[nq of the upper diagonal nenbers 16 to the tank body and thus §
proper- i ntroduction of forces into the rei%% orcing ring 11. The joint may

be strengthened by a tie nmenher 26 inserted jnto the region between the
upper di agonal ABRnBRPWRG 1N fd930 GredMePsAARS RIDES DEMBAR £RelS shaped

LfinLorcing angu&ﬁ.tSakdimi@ﬁ@e@mmuﬂﬂhdﬁb&srykﬁiawééaléy éFb@BG%|&bdﬂfﬂé
ank. It is butt welded.to the heari,ng plate e o and,large- .area |l ap
wel ded to the uﬁﬁEVaEﬂaangﬁﬁﬁﬁdiﬁg:ﬁﬁJ1°“9%§é§kﬂ@iiﬁlf$ﬁg18? g%et Eartiamd -
pl ate nmenber 25 is shaped such that it may sinultaneously be used as
support for a catwalk _27.extendi.ng i.n |ongitudinal direction.of the tank.
The dgscri bed jgﬁﬁtdﬁsfﬁégﬁdt@g(ﬁ%ﬂ%ﬁﬁﬂﬁéhwl $ rSAREIARE BN HeFRABES nGnd
rings of the5ligeidfoacknghrdmgs difaddrenll ipnb®risanls tbneeghedt agonadsenbl e
and to adj ust r L formt e L St kbuti . al_| faorces
occurring in'ogﬂggﬁgg% ?% %%gﬁﬁﬂsgdﬁﬁggué%rencg% %%étﬁ%sggaﬁ%chpgnFqﬁﬂges
transition piecesifpoom ¢eansdemcemd iidtondrudiayontl 21D fenbess ogmuritiag
reinforcing rings SpEuhidBHOUR Yimelusmil e PUPESPe fbe | NERORHEEN SR ct i0n,
| ongi tudinal forces~acting on the diagonal nenpers into the tank body an

qf -accommpdat i nghehsraasditdgn pigaes puacided rbeheeergtba dpwepediagonal

prescribed 180 Reabkpg %qaé%helSceih{fdmr@néﬁk@@rs§mweaheoﬁggy &erve the
| ongi tudi nal bars 29a and 29b are connected to The_| ower diagonal nenbers

15 in the vicinPByPese RE dotrediminnghoriergitedings fegcespacting on
l'ongi tudi nal bagng9aikgonaWmdnbdiy eidds @¢ €4¥hk body and of
S ' '

accommodating the vertical bearing forces in the region of
the prescribed IS0 bearing zones. o

15 In the container shown in Fig. 7, longitudinal bars- 29a
and 29b are connected to the lower diagonal members 15
in the vicinity of the corresponding corner fittings 14.
The longitudinal bar 28a is shown to have its end cut
at, an angle corresponding to the angle between the

20 diagonal member 15 and the longitudinal axis of the
tank to achieve flush abutment on the diagonal member 15
to which it may be welded as shown at 30. The end of
the other longitudinallbar 29b is shown as encompassing

N2 ~the respective diagoﬁal member 15, specifically

¥ 25 engaging the bottom side thereof. In this alternative,

o the connection may be made by means of bolts 31, as

shown, or again by welding. '

Since the longitudinal bars 29a and 29b are not connected
directly to the corner fittings 14, as in-conventional

30 container frames, but have'their ends laterally fitted
to the diagonal members 15, tolerances in the longi-

tudinal dimensions can be compensated during assembly



at_an angl e corresponding to the angle bet ween t he 20 di agonal nenber - 15
the longitudinal axis of the tank to achi eve flush abutnent on the’

onal nember 15 to which it may be wel ded as shown at 30. The end of "t he
ot her | ongitudinal bar 29b is shown as enconpassing the respective di agonal

nmenber 15, specifically 25 engaginythe bottom side thereof. In this
alternative, the.connection nmay be.nade by neans of bolts 31, as shown, or

agai n b9t wehei Agamsi-ndan Kevighgianditem dasBeobiiaddleostr e not connect ed

direct |Uni:? $B88uaRLNen fd tdnldMS Jith £ @Sof ntﬁ@”](@ﬂ%hgﬂéllngq pe@nt ai ner
franmes have their ends |aterally fitted he di agonal nenbers 15,

t ol er ant@¥aFASt RE PYRY Lfnamithe <R i ¥h%scah bBecsApénsat ed during
assenblyithoutOcalsitle pfrrcﬂdﬂ.fémsb\nﬂn @yééﬁbpﬂn%rﬁﬂéac&ﬂﬁﬁllfﬂe&d I ength only
results_in a small shift Qf the |lo di nal ﬁs F mg r away fron1kge
cent®r S&FBeOPTt RETCARESMRHOIRER & %Fﬁ?%b?ﬁ tPR M ng the
contalﬂﬁheSaEééﬁbl@ﬁ SHHaASS.LS betmeen the franme and the tank in the
assenbl ed state. The |ongitudi nal bars 29a, 29b have C or L section. They

can thus be placed on the sides of the diagonal nenbers 15 and then noved
rel ati vehg tbagé&hdﬂnﬁﬂ hahey 2%9a pradperhyvexCend &l segttilom. ongi t udi nal

i oot | BleyStage S, Syl Ahe) ongl tugh gl cbatcaRdL e I agonal

member sTWr ¥ h® conpara ivel arge ar éas connéct on "bet ween t hese
el emantmemharlse1z§cmr@/dﬂmen_nnme¢dd|mglahevebmgthatdenél_ updril23hew t he

diaﬂBnaﬂrHBgPiQ extend along the longitudinal direction. Since
the ends of the longitudinal bars abut the diagonal

LS
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members with comparatively large areas, a sturdy _ N

connection between these elements can be achieved. In
welding the longitudinal bar 29b to the diagonal member
15 15, the connection may be formed as a lap weld.

Due to the fact that the longitudinal bars 29a and 28b
are inserted between the diagonal members 15 provided
in the regions of the two container end frames, they
are adapted to absorb longitudinal forces which may be
20 exerted on the end frames in operation. In addition,
the longitudinal bars 29a, 29b provide lateral
protection of the tank 10 against damages as may occur

during handling or collisions. Repairing such damages N2

which may affect a thermal insulation of the tank and

25 an evenlope covering such insulation are known to be
very costly. For this reason, it is preferred that the
longitudinal bars 29a, 29b be screwed to the diagonal
members 15, just as should be the end frames 12 with
respect to the tank 10 and the diagonal members 5

30 with respect to the reinforcing rings 11, so that these
elements are readily disassembled and exchanged, thereby
simplifying repairs of any damages. Such screw connections
are particularly suitable if the ends of the longitudinal-



15" 15, ,the connection nmay be fornmed as a lap weld. Due to the fact that

te | ongitudinal bars 29a and 29b are inserted between the diagonal nembers: ™
15 provided inm the regions of the two container end franmes, they are J
adapt ed. to absorb |ongitudinal forces which may be 20 exerted on the e '
frames‘in operation. In addition, the longltudinal bars 29a, 29b proviaggép

| ateral protection of the-tank 10 agai nst damages as may -occur during
"handl i ng or col RV RPaP¥ i hgSSaEROBamgg e NiHicstedr@Rbafd ed ashdrennih

| nsul ation of tiridank wigh2be3hee¥CRbORR AU MR IR A0 OM8E use
known to be very goa%&y. For this reason, it IS preferred that”tThe

| ongi t udi nal barS'®RLI B3 ¥ ERBR1Y, extendi 4dEeag e rkondi tydisnais
shoul d_be the enhdy amd dPagbhllrAepsel st andhariateald Bhdhddes i gganal
menbers ;15 30 with respect to the reinforcing rings 1.1, "so that these

el ement’s are readily di sassenbl ed and exchanged, thereby sinplifying

repairs of ady diragesi &fictheclenytenfanhiloharar®d PGl By Yesabhahlgekf

t he ends of thethﬂgQif%ﬁgﬁE& m gars1 ave C,or. L.se%Lion s nentioped above
and shown in Fig. 7 Wih 1espeeltt (Re oG Mdiital ar Lop A LRI L Ke
bolts 31 may sirhiley lod evfl theobgh 2Bk hbogittind rdle Dyt and i agenathe
menbers and are g; i i ble. The_end _of the | ongitudinal bar 29b
partially enconpdg;%?e%l'ét%:r&%?g%%ngs Irrﬁga gFrYg A8 AR tg%y?

Accordi ngly, thaYarpldér tdmmpars20bnabet tised tfloer batiddnirsj dtheofcdieainer

di agonal ”Eﬁﬁﬁri&?dE%bfﬁﬁﬂ@éfQitﬁngﬁgegﬁgEigéwxt & !UE%Egﬁéf?%ﬁﬁsused

for handling the container 10 In accordance Wt € pertinent ucC
st andar ds. _ . :
N In case upper diagonal members (corresponding to the

mg@bers 16 in Fig. 2) are provided between upper corner
fi%tings of the container end frames 12 and the respective
reinforcing rings 11, additional longitudinal bars may

15 be inserted between such diagonal members, which may be

useful for increasing the rigidity of the frame structure.



5/ provi ded between upper corner fittings of the container end frames 12 ]

the respective reinforcing rings 11, additional |ongitudinal bar§ ray
15 be inserted between such diagonal nenbers, which may be useful for .
increasing the rigidity of the frame structure. -12- CLAIMS 1. A freight
container for flowable naterlals“ﬁ%npr|3|ng a tank having reinforcing rings
ext endCEBIMS cum ferentially round the tank, a pair of end franes
supporting said tank, the 5 corners of each end frame being provided with
corner fittings, diagonal nmenbers having their outer ends connected to

S said epd fr nd_t heir, i.;nner ends 0|ned to

|

rg\gﬁrecf?\rlg?*{)rffé:sétl n a‘f‘an?%fﬂ?’(’)r Pﬁgfiﬁwﬁﬁ“ﬂ%&s“\ﬂ frlrae{'ﬁsﬁ?%r P el each

t t d_of. t h f

sL?PZLegogégl qbﬁ’ ?eﬁ %Ef?vgng %gla%%%ér%h' 3$5§%§“522523 shp?gces
t end f th t 15 f

ext en |n%§n}ﬁahﬁ%¥€?@’%o§#lgngths 0 e respective rei nforcing ring.

2. The™fi ner 1 mhereln the two opposite sides of said

reinforcin 'éé%hn1€ é$ ¥stgﬁ 56 fid {Gpgectipe. 3. The freight

container o Ing a er inserted between said

bra%kek%fﬂg}éngf”@géﬂ Eﬁ&n§¥§h§ebﬁlhﬁe@%aﬁlded with corner

case upper di agonal menbers (corresponding to the menbers 16 in Fig. 2) -
St

fittings, : . _ T

diagonal members having their outer ends connected

to lower corner fittings of said end frames and their \‘,J

inner ends joined to respective ones of said reinforcing
10 rings via transition pieces,
each transition'piece béing'composed of two
rectangular brackets having first surfaces seated on
the respective lower diagonal member and second surfaces
eﬁtending to the two opposite sides of the respective |

15 reinforcing ring.

2. The freight container of claim 1, wherein the two
opposite sides of said reinforcing ring are formed

by the two legs of a C-section.

3.7 The freight container of claim 1, including a tie

20 member inserted between said brackets and extending

transversely thereof.

N B 1
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of said brackets increase in w dth fronlsald di agonal nenbers towards the
respectlve reinforcing ring in conformty with the extension of the latte
5751 The freight container of claim1,,4ncluding additional diagonal
nmenbers connecting upper corner fittings Of said end franes to said
reinforcing ring The: freight container Qf clajm5, including bearing

pl ates att achéd t& ehefrs?Jcﬁ&t o?°%%ﬁﬂsln¢él ﬁﬁoF&an’é“ rl ng'ghiﬁelf‘a&hr?g 0 geetnd

f , said add | mbers b d t d b
plates 7. PRESACHEIRE CORIA RACKpEE) APRFEe %a?'ef&w?ﬁéa'faoa?as%&‘

bear i ng- pl at 2‘3%15%31@1%%“%@??%% {503kad B dnobe gL r%ﬁ%eqifiéit.on |
of saind,di agopal, #arlgﬂpeén% @orx;l_ff% ggﬁrga%og&@é}%l%‘yggﬁgwgo,la%dﬁel n said-

addi ti onal di ago ers ex uely T nwar wnwar dl 'y from
sai d upper corner fittings. 11111111 111111 211111121112111211 *
M .S * 9. The freight container of claim6, wherein said bearlng

pl at es Con%tltsﬂemppf&gﬁercaneamakko%xta%ﬂ%'@abtm@i@@'y of said

t ank.
1, ' .-._ac‘iditional diagonal members connecting upper corner

©-13-" 4. ,The frei ght container of claim1, wherein the two second surfaces

v _ f;ttings.of said end frames to said reinforcing ring. ) .’_

€
-
<

N 6. The freight  container of claim 5, including bearing
plates atfached to the sides of said reinforcing rings
10 facing said énd'frames; said additional diagonal

members being joihed to said bearing plates.

7. The frei&ht container of claim 6, wherein the
joint between thé end of the respective additional
diagonal member and the respective beariﬁg-platé is
. | 15 strengthened by a tie member exténding in the direction
of said diagonal member.- | |

8. The freight container of claim 5, whérein said
additional'diagonal members extend obliquely inwardly

and downwardly from said upper corner fittings.

* c L M $ *
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angul ar sections. 11. The freight container of claim1, including a

éé;aThe freight container of claim1,. wherein said 5 diagonal nenber's, have
[

ef shell inserted between said tank and said reinforcing ring. 12. The
freight container of claiml1, including 10 |ongitudinal bars extending in
the longitudinal direction efiisaid tank and having their ends connected to

said di agonal menbers in the vicinity of the respective corner fittings.

13. THbef faiegightc s aipenfof| alaim26 ,wWaegiednt f8ifs  ends. of sai d

| ongi tudi nal bars are cut at an angle corresponding to the angl e between

thearéng PIGitRA constbiutei FUPRAK
to the latter. 14. The freight container of claim1l2, wherein the 20

ends

§ng°o%afd cdit¥gdkal nmenbers and are wel ded

ofxE &g ingndiansdi titd 1k LY ePfaBRiSaf@diragonal beans at |east at the bot t om

si des thereof.

10. The freight container of claim 1, wherein said

diagonal members have rectangular sections.

11. The freight container of claim 1, including a . <
relief shell inserted between said tank and said
reinforcing ring.

1%: The freight container of claim 1, including
longitudinal bars extending in the longitudinal direction
of said tank and having their ends connected to said
.diagonal members in the vicinity of fhe respective

corner fittings.

13. The freight container of claim 12, wherein the
ends of said longitudinal bars are cut at an angle
corresponding to the anglé between the longitudinal
axis of said tank and said diagonal members and are

welded to the latter.

14. The freight container of claim 12, wherein the
ends of said longitudinal bars engage said diagonal

beams at least at the bottom sides thereof.
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