OUR DESI GNATORDATE W2571046WOPOOGsDecenber 23, 2009 Tank Contai ner A tank
container wwth the features indicated in the preanble of claim11l is known
fromU S. patent 4,593,832. There a large tank container is indicated on
which front flanges attached to the arched end bottons are connected with a
radi al flange on saddl e segnents, each of which is placed in the four front
frame corners of the franme structure. Here the saddle el enents

si mul t aneously form di agonal reinforcenents between the transverse spars
and t h@URPDBSIGNAAOR ts. From DE-A-0 654 421 a saddl e structure iI3AKRown in
whi ch twss7emwopooennected via a front flange w th saddDecembreg2dl2868nt s

pl aced excl usively at the corner supports. For tank containers that cannot
be stacked, which require no corner supports, these solutions are

di sadvant ageous, because the corner supports always have additional weight.
However, tank container arrangemeffk Exitsinet hat shoul d be designed so as
not to be stacked, but rather are capable of being coupled only via their
bottom structure, if necessary a frane in | SO di mensions, with the |oading

surface, of . a rail way- i ghway-. or ,ocean- goi vehi Gl [ if
necesséﬁ§m5F@“WPQH§¥%¢?Eﬁgﬁﬁ$éd8§w “bﬁgpggggﬂ%gfgﬁkﬁfgg?ac %@Qéﬁ " not by
so- cal |REnsHFeREB. SThebdn ReQinkEhiafncs ondicacd amnivhich dodheflarigas attachdil toltke t ank
is connected via reinforcement ri n%ﬁ rfggni&? i H t he %Xl i ncgl:i cehlr.1| area and a
flat stadied snd hetimsarqeqmmeaadiwith s rafiel tapas o tadille sopmpems, e ¥ pWHR evi ce
(f1oor fiLRHR) the fdurlionlBife EQRbrs bP tcltRifluaif. 3Rt ihedaddk éib@emy! i ndri cal
part of the tank. The task that is the basis of the invention is to provide

a tank stowlteameoesty formirigohaltréinfoscedients Usevasa die rameverrRas AR BISCPWRT f rane has
suffici;nt %igidity for small and nedi um size containers with the | east
possi bI"8PR8t°eri al and weight, as well as a favorable |oadi ng sequence and
whi ch can be nanufactured in tolerance-friendly fashion at as |ow a
Fabric algrlox%nDE&S—E) 6%2 48105 gz;dtcjlleesi:ructure is known in which the tank is connected via a front

flange with saddle ring elements placed exclusively at the corner supports. For tank containers

that cannot be stacked, which require no corner supports, these solutions are disadvantageous,

because the corner supports always have additional weight.

However, tank container arrangements exist that should be designed so as not to be stacked, but
rather are capable of being coupled only via their bottom structure, if necessary a frame in ISO
dimensions, with the loading surface of a railway-, highway- or ocean-going vehicle, and which

if necessary are transferred only by means of a forklift stacker and not by so-called spreaders.

DE 22 01 354 A shows a tank saddle, in which the tank is connected via reinforcement rings
running in the cylindrical area and a flat steel structure with saddles and above this with a
carrying device (floor frame). It is here that the forces are applied to the cylindrical part of the

tank.

The task that is the basis of the invention is to provide a tank container in which the saddle
between the tank and bottom frame has sufficient rigidity for small and medium-size containers
with the least possible material and weight, as well as a favorable loading sequence and which

can be manufactured in tolerance-friendly fashion at as low a fabrication cost as possible.



2 The solution to this problemis indicated in claim1l. According to it,
the saddl e segnent is provided with a circunferential contour follow ng the
front flange in sections, along which it is connected with the front
flange. At the sane tine, the saddle segnent has an attachnment area which
is connected with the bottomframe. Thus, a sinple, self-stabilizing
attachnment structure is present - the circunferential contour is stabilized
by the connection with the front flange and the attachnment area through
connection with the bottomfrane which permts a weight-saving, stable
connection of a tank with a bottom franme. Addj.tional stalilizing corner
suppor ti§e seladen fojthig PEoblesp isgpdiggiedin clgim 1, Accqygn @db&?a??@ﬁe fegentis
clr .Cumpﬁ{]v?(i%i'vﬁ‘th &ﬁ&ﬁﬂ&eﬁ@m LONbRFolSBing M fSéht @ﬁm%ehﬁ sédiions, afonaRaech inki ch
adm ts the tront ange in cradle fashron, permts a _sinple tol erance
conpensatricotediwitht thefraxi fngeli Abtieisame ting, theysaddlersegmens hapan atRehngi gredudi nal
tank axi,s) .durin SS | V. \ p ) ok i L
advant AUEBUS PP R R farshl uiley Thp ERRIAREPEA A AEh Bl 1 1
t ol er anegrefent endlcitcimtehintinl dontoar fsrseadilived be tlegannasfion wish betfraiangerad and
includes it as a structurally stabilizing elenent. The overl.appi coupling
of t he sARCeH aFHRGUER SO oG i PTG s pfchreplie e kP el iher | o
ring, W& onRediih Bf b fank QM Lsbiiohafrane. adildtiodal aniRziay esthappppatswi th t he
saddl e segnment, permts three degrees of freedomin al ifgni n tge tank to
t he saddqurisg a lat blimeterinlapisingt resessEontIcIcCERErInE iRy 0[119%{%5\} § S¥%% t he
tank axi.g bet n_the.radi I : h&andeal |y
al ong. i ok TS Vi AR e AR SR Bt B A e
prof i | ecofipefisatién fethe akial diredtion\Gt drediimegtidnoof thediongithdinaltankaoxisgluring profil e
ring connected via the circunferential contour of the saddle elenent with
the fronteil¥nge, it stabilizes it and prevents peak stresses at the ends
of the saddle segnent, in that the relatively unstable front flange is
there reinforced by the profile ring. The rjb elenents accordj to claimb
per ni t 'Bie degeliopmeniAccadiagite plamhg IspItrgRguDn thafd %SQCHTFIBH%W%E ﬁ@i#egwa?fﬁt he
transvel,se ARakd g{]ﬁléﬁi&@-fﬂgﬁﬁ& BlBoh & rhné®dr¥e dpat HFAEbbIREN fkele,lad Sncludes
wei ght - savi ng saddl e segnents.

it as a structurally stabilizing element.

The overlapping coupling of the axially running front flange with the axial flange of a profile
ring, which in turn is coupled via a radial flange overlapping with the saddle segment, permits
three degrees of freedom in aligning the tank to the saddle structure, namely horizontally and
faterally transverse to the tank axis between the radial flange and saddle segment and

horizontaily along the tank axis between the front flange and axial flange of the profile ring as

per claim 3.

According to claim 4, by having the profile ring connected via the circumferential contour of the
saddle element with the front flange, it stabilizes it and prevents peak stresses at the ends of the

saddle segment, in that the relatively unstable front flange is there reinforced by the profile ring.

The rib elements according to claim 5 permit an additional stabilizing coupling of the saddle

clement with the transverse spar and make possible relatively thin-walled and thus weight-saving

saddle segments.



3 According to claim6, longitudinal spars are provided, which admt
transverse elenents configured in channel-1ike fashion, via which a sinple
transfer of at least the enpty tank container is possible. The design
according to claim7 gives this structure additional stability; for one, in
that the stacking channels or transverse el ements are connected to each
other via a coupling pan, and secondly, that this coupling pan and thus the
stacki ng channel s are coupled with the tank via a support el ement placed in
E he kc owmborﬂ?lgpg Klaind 16} mngiwqri::mi spanf art ipeovidednwhich adrodansverspelomgh® i nto t he

ank so 0, be easy..on.the tank.. At th tl | brat i
hat aSBRROHAGRRHEY fpPaapBpictasimin FARr o ok L SR RAR Ltk /75"
over | ogdnta@eie podidly. of the longitudinal spars, are avoided. According to
claim8, the support element can be taken off by a renpvable hol ding and
covering elenent that is placed on the coupling pan, and is replaced if

worn. %%%ég'gﬁ'gccbgqi& %%! B 7 $i0& RRRQEHirc@UERBAI siabilifR Mot e iHied tHeo have

el astic or “efastopl ic properties, preferably froma plastic foam
mat er i atackifp charimoliiomtmtsvessa rloents fare ¢panesteskie §ach thesvid DePUPENGRAR 83 ai ned

in greater ?e ai%.usin t he dr.aw ngs. o : | ve

depi ct iSGEPugty: ﬁ’ﬁ‘t WHP E%Paélpaélg i%fuisgg? Sat?]%ﬁ%\é@? Igl{eﬁsearrgé%[eg with RELARSRI 4
support element placed in the coupling pan. This, a part of the transfer loads is brought into the
tank so as to be casy on the tank. At the same time, resonant vibrations that appear under certain
transport conditions which could lead to an overload, especially of the longitudinal spars, are

avoided.

According to claim 8, the support clement can be taken off by a removable holding and covering

clement that is placed on the 'coupling pan, and is replaced if worn.

According to claim 9, the support element is manufactured to have elastic or elastoplastic

properties, preferably from a plastic foam material.

An embodiment example of the present invention is now explained in greater detail using the

drawings. Shown are:

Figure 1 a perspective depiction of an invention-specific tank container
Figure 2 a side view of the tank container depicted in figure 1
Figure 3 a longitudinal section (section I-) of the tank container depicted in figures 1 and 2

Figure 4 detail A from figure 3

Figure 5 a cross section (section II-11 in figure 2) of the tank container depicted in figures 1
to3

Figure 6 detail B from figure 5

Figure 7 a perspective view of a tank container arrangement with an invention-specific

tank container.



Figure 2a side view of the tank container depicted in figure 1 Figure 3a

| ongi tudi nal section (section I-1) of the tank container depicted in
figures 1 and 2 Figure 4detail A fromfigure 3 Figure 5a cross section
(section Il-11 in figure 2) of the tank container depicted in figures 1 to

3 Figure 6detail B fromfigure 5 Figuge 7a perspective view of a tank
contai ner arrangenent with an invention-specific tank container.
From figures 1 to 4 it is evident that in the flange area of the arched end bottoms 11 of tank
container 1, front flanges 12 are welded on (o follow the course of the flange. The End bottoms
11, along with the jacket aprons 4 and 5, form tank 2, which is coupled via saddle scgments 14

with transverse spars 16 and 18 of bottom frame 3.

Here the tank cross section depicted is configured to be oval or trunk-shaped. The designs which

follow are also precisely valid for circular, cloverleaf, or other cross sections of the tank.

Each of the saddle segments 14 is connected (welded as a rule) by its surface facing outward to
overlap with the corresponding surfaces of transverse spars 16, 18 that point inward, in
overlapped fashion. On the upper, tank-side end of saddle segment 14, a circumferential contour
20 is provided, which follows the course of front flange 12 in sections. On each of the surfaces
of saddle segments 14 pointing inward, an angle ring 22 is placed that follows the
circumferential contour 20 and thus also the course of the front flanges 12, which [angle ring]
with its radial flange 26 pointing away from the tank axis 24 is connected in overlapping fashion
with the saddle segment, for which see especially figure 4. The flange 28 running in the axial
directions is connected with front flange 12, likewise in overlapping fashion. Through the
arrangement of the front flanges 12 in the longitudinal direction on axial flange 28, length
tolerances, that are caused for example by differing archings of the floor, can be compensated
for. Heights and lateral tolerances can be compensated for by appropriate positioning of the
saddle segments 14 transverse to the tank axis on transverse spars 16 and 18. For reinforcement
of the saddle segments 14, gusset plates 30 are provided, which are connected with the upper
side of transverse spars 16, 18 and with the surfaces of saddle segrﬁents 14 pointing outward, and

which stabilize and reinforce them.

On one end, transverse spar 16 connects the end fittings 32, which in turn are connected with end
fittings 32 at the other end via longitudinal spars 34 with each other. In the embodiment example
depicted, tank 2 is made to be shorter than bottom frame 3, so that one saddle segment 14 is
placed with the transverse spar 18 in the longitudinal directing between the end fittings 32. In
other versions, the tank takes up the entire length of the bottom frame 3 and then is connected

with the transverse spars on the front ends of tank container 1. In the embodiment example



4 Fromfigures 1 to 4 it is evident that in the flange area of the arched
end bottons 11 of tank container 1, front flanges 12 are welded on to
follow the course of the flange. The End bottons 11, along with the jacket
aprons 4 and 5, formtank 2, which is coupled via saddl e segnents 14 with
transverse spars 16 and 18 of bottomirame 3. Here the tank cross section
depicted is configured to be oval or trunk-shaped. The designs which follow
are also precisely valid for circular, cloverleaf, or other cross sections
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spars 34 that especially the longitudinal spars — for example when transported by road or train —
cannot oscillate too severely. Especially, the resonant vibrations that are particularly dangerous

are thus prevented. Additionally, the container is acoustically deadened.

In other embodirhents not depicted, the coupling pan 48 is placed with support element 50
between the transverse spars 16, 18. Embodiments also exist in which another tank receptacle or
saddle is provided, for example a front flange saddle with corner supports, but at the same time

also the coupling pan 48 depicted above is implemented with support element 50. Support



In the center area of the bottomfranme, under the |ongitudinal spars 34,
stacki ng channels 44 are attached. Additionally, for better |oad

transm ssion, gusset plates 46 are provided there. In figures 2, 3, 5 and 6
can be seen that between the stacking channels 44, a nultipl e-edged
coupling pan 48 running in the longitgdinal direction is provided, «which on
each of its ends is connected (wel ded, for exanple) with each of the

| ateral flanks of the stacking channels pointing toward each other. Into
the cayphdSoRADcodlifik pRO4S adiiareRdcpbitichsofitisdilediucarctahdbblatennect i on i s
made with the sole area_ of tank 2 of coupling pan 48 and thus the stacking
c hanneimplementgdvithgut staghing ehapagls: of the transfer |oads brought into the
staking channels is applied to tank 2. So that no damage is done to tank

j acket aprons 4,5, coupling pan 48 ends at a certain distance beneath

j acket Figmedrshows aSompltd tankachiiaines arrhegsment Hguitism inkentiopsspecific @fpor t

el ement 50 is m ssing,or defecti ) If 2 f in

t he ar@ﬁ“@%ﬂéﬂghaé m%ég&gﬂwgggﬁ%ﬁﬁa%ﬁggﬁg}gﬁggaﬂﬁﬁgggg% éﬁgﬁ?gﬁggﬁﬁ%prons
4, 5. £oupkdga@ &7 wihiscesd igedland Bhe end with a detachabl e hol der and
covering el enent 54, which securely fixes support element 50 in its
position. Support elenent 50 has elastic or elastoplastic properties and is
made, £ Q£ EARBdiRrenRand valioh@bt Be Pleddilt ifehtRiNBaf U6 RlcasedyRneskillbdin the ong

wi th assum ng transftfer |oads, support elenment 50 provides through coupling
vi a t hert froopthe fglopamg ¢laintshe st acki ng channels 44 and thus to the

| ongi tudi nal spars 34 that especially the |ongitudinal spars - for exanple
when transported by road or train - cannot oscillate too severely.
Especially, the resonant vibrations that are particularly dangerous are

t hus prevented. Additionally, the container is acoustically deadened. In

ot her enbodi nents not depicted, the coupling pan 48 is placed with support
el enent 50 between the transverse spars 16, 18. Enbodi nents al so exist in
whi ch anot her tank receptacle or saddle is provided, for exanple a front

fl ange saddle with corner supports, but at the same tine also the coupling
pan 48 depicted above is inplenmented with support el enent 50. Support 6

el enent 50 and coupling pan 48 are thus independent of the saddle structure
and able to be inplemented without stacking channels. Figure 7 shows a
conpl ete tank contai ner arrangenent 100 with an invention-specific tank
contai ner and additional attaching parts |like a running board 6, folding
railing 8, cow box 9 and an aggregate area 7 with access flaps 71 and 72.
Furt her enbodi ments and versions of the present invention can be gl eaned by
one skilled in the art fromthe followng clains. 7



CLAIMS 1. Tank container (1) with an essentially cylindrical tank (2), the
end bottons (11) of which are each connected via a saddle structure (12,

14, 22) with a bottomframe (3), which conprises a front flange (12)
attached on an end of the tank, wherein a saddl e segnent (14) running
transverse to the tank axis (24) is pyovided with a circunferential contour
(20) running at least in sections and connected with it, which is connected
with the bottomframe (3). 2. Tank container (1) according to claim1, in
whi ch the saddl e segnent (14) is connected via a coupling surface with a
surface running parallel thereto of.a nsverse spar (16, 18; 36) of the
bottomfrane (3). 3. Tank contai ner éﬁﬁgccording to claim1l or 2, in which
a profile ring (22) is provided, which overlaps the front flange (12) with
an axial flange (28) running paraIIeI to the tank axis (24), and is

connec it,. and a.radial n ver Q.ihe t ank
axis ( 4) %‘?‘diop@ﬁ’?égl ) ik Angesssptiplly ?1? &i’ﬂﬁ%‘f‘?& WEE‘{B ge’&& @%& (ig) o v h%e of
the sagdleghs@aBid id 4 baditdsthstueoners, od) widi B bbt‘tom ﬁamamkwmn campsses(al)
according to claim3, in which the profile rgﬁg IS connected laterally

vi a t hisowiflaogef18) ettached om anensiof thez@k ofhergipa saidis Ség@%‘& UMY proj ecti ng
out W Erglstlg‘ge Io ﬁg{anI( la%g gf%sl@r}w%dﬁd thﬁgg: ﬁﬂﬁfc?énﬁﬁl[co(lgcﬂu @@?Mmﬂlﬂ%&t fedsqqne of

t he foregoing clalns e sa e segnen viarib elenments
(30) rwntiomnganldrcom’metedlmﬂm ivdniclois cotrected mkithaie lsqttonrsfrmtﬁéct ed with the
bottomfrane (3). 8 6. Tank container (1) according to one of the
foregoing clains, in which the bottomfrane

2. Tank container (1) according to claim 1, in which the saddle segment (14) is connected
via a coupling surface with a surface running parallel thereto of a transverse spar (16, 18; 36) of

the bottom frame (3).

3. Tank container (1) according to claim 1 or 2, in which a profile ring (22) is provided,
which overlaps the front flange (12) with an axial flange (28) running parallel to the tank axis
(24), and is connected with it, and a radial flange (26) running transverse to the tank axis (24)
and directed away from it, which overlaps a coupling surface of the saddle segment (14) and is

connected with it.

4. Tank container (1) according to claim 3, in which the profile ring (22) is connected
Jaterally via the circumferential contour (20) of the saddle segment (14) projecting out with the

front flange (12).

5. Tank container (1) according to one of the foregoing claims, in which the saddle segment

(14) via rib elements (30) running in the direction of the tank axis, is connected with the bottom

frame (3).



(3) has longitudinal spars (34) running in the direction of the tank axis,
and transverse el enents, especially stacking channels (44) configured in
channel fashion, placed transverse to them 7. Tank container (1)
according to claim6, in which the transverse elenments or the stacking
channel s (44) are coupled to each othey in the sole area of the tank via a
coupling pan (48) and via a support elenent (50) placed in the coupling pan
(48) with the tank. 8. Tank container (1) according to claim?7, in which

t he support elenent (50) via a detachabl e holding and covering el enent (54)
pl aced on the coupling pan is situated in the coupling pan (48) so as to be
renovabl e. 9. Tank conialner

1) acc d|n to Ia|n17 or t he
suppor - el erkeRk cqnigper; (L) egprdite tp PBRHPEHS & rg%"l“i‘%c 61P15elpé%l{1%1pﬁ§%b?uon\{vﬂa g rial,
especi by s ForplitRdinhCsphiR39a)FaARAg Al the direction of the tank axis, and transverse elements,

especially stacking channels (44) configured in channel fashion, placed transverse to them.

7. ‘Tank container (1) according to claim 6, in which the transverse elements or the stacking
channels (44) are coupled to each other in the sole area of the tank via a coupling pan (48) and

via a support element (50) placed in the coupling pan (48) with the tank.

8. Tank container (1) according to claim 7, in which the support element (50) via a
detachable holding and covering element (54) placed on the coupling pan is situated in the

coupling pan (48) so as to be removable.

0. Tank container (1) according to claim 7 or 8, in which the support element (50) is formed

from an elastic or elastoplastic material, especially a plastic foam material.



