OUR DESI GNATORDATE W2571046WOP00GsDecenber 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

whi ch front flanges attached to the arched end bottons are connected with a
rddial 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 hOURDESIGNATOR ts. From DE- A-0 654 421 a saddl e structure ilBAKBown in
whi ch s andwop0oesnect ed via a front flange wth saddDecenibeg2®l2008nt 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 contai ner arrangenqﬂh&‘gﬁhﬁﬁw;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 -,. - Q0] vehi gl. i if
necessd}ngF@“@P9H§¥%PFzﬁ§%ﬁT%mgg&ﬁggﬁg%ggggﬂ%gfﬁﬁ#ﬁfg§?§@£g§mé%§'not by
so- cal |a@nsP5eRLEY. STheln RPreQini3ahtaines ongicated amivhichdubine(larigas sitichéd totkee t ank
is connected via reinforcenment ri ngqs\l r%ni &9 Jﬁiﬂ the cyli n%{i Cahlri] (aea and a
flat stasdied spd heliamseargrenedisdnih e radial anes e sadole sEpF™s B YRG! Bevi ce
(floor fitaie) the kburitonbfibie tRbrsoP treltinseotrudfute. 3 tiRRaddX élBRemy| i ndri cal
p-{irt of the tank. The task that is the basis of the invention is to provide
a

t ank siowltaieowsly fonmdidgohalieiafosertening isbyewe die transverseriRaad BECPBRT f r ane has
suffici;nt kigidity for small and nedi um size containers with the | east
possiblgpwg érial and weight, as well as a favorable | oadi ng sequence and
whi ch can be nanufactured in tolerance-friendly fashion at as |ow a
Fabri % om DEAD 634 4505 g:‘:‘l({()ﬁees'tructure is known in which the tank is connected via a front

flange with saddle ring clements 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

féange. At the same tinme, the saddl e segnment has an attachnent area which

i.g 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 frang. Addjtional, st |I|Z|n9 cor ner
suppor tlde splation o this Problesn isgpdigaled iy chpim hr%ccr‘?&{m%@db §t£ea§ra€‘B

ci rcum‘ \@(’ﬂitd' With g@?&ﬂﬁ&eﬁ@z{llcgﬂvoﬁtgfoilgﬁm%%ﬁﬁ&lt@lfan%ﬁﬁ skdiRg, afdngR@geh iy ch
admts t e fro ange I n cradle fashion, permis a S|nple t ol erance
conpensatnestediwith the frant Bdngdi Abtheisame ing, thk saddior ssemprihapn atehmei gre2udi nal
tank axi,s), durin SS %

advant AUOLE PRI e s By ShPR IS REPErb ek QuiBichl e | |

t ol er anggreent eftdlcyclmipdnmial domtcr iy seabslized b tepamaetion Wehlﬂmﬁr@mﬂfanmd and
includes it as a structurally stablllz el.ement,.. . The gver couplin
of t he th&ptiachient s thegueh sppuceton, h’ﬂg‘?rﬂga%‘?lvﬁvc’hﬁf’gﬁ 14 8'F1g§P ﬂ}% | e °
ring, V!@Hb@ékdnﬂe&ﬂéh%fh%nﬁ%m @E’otb@x@frﬁné aflid@tioddl ata&ﬁzmgeéﬂnampp@tsw th the
saddl e segnent, permts three degrees of freedomin allgnln the tank to

t he saddfwriag aimvﬁmterlnhmlry)t neschsatiit Hie ojrcumerantiplsogiony folloying the e t he

nk ax bet n I I 1y
allong. e B TERes iR L AR TR naReRt Sunsa peAt VIR
prof i | ecoip@satidn fethe @kial divedtiodn ﬂrecﬂmegtmrmfalllea]ionglmdntaj/tahhaxlﬁyillfmé profile
ring connected via the circunferential contour of the saddle elenment with
the frotte"t¥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 r The rib el enments ac ord(wg to claimb
permt He dndeiop et accatiBit? Plgiong i Scféﬂglﬁllltiﬂgf‘@%’fn thafdt alsoRArItef WPAY he

transveyse whded ﬁ)l&%&%@ fHQIﬁﬂz BlRioh & 2irhiéSéi¥e §fat be N8 bbiRsin ABkke ! dMdSncludes

wei ght - savi ng sa
it as a structurally stablhzmg element

The overlapping coupling of the axially running front flange with the axial flange of a profile
ting, 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
laterally transverse to the tank axis between the radial flange and saddle segment and

horizontally 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 1ib elements according to claim 5 permit an additional stabilizing coupling of the saddle

element 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 claim?7 gives this structure additional stability; for one, in
that the stacking channels or transvepse el ements are connected to each
other via a coupling pan, and secondly, that this coupling pan and thus the
stacki ng channels are coupled with the tank via a support el ement placed in
t he coApctOrmiggp(adainT B lengiaudjmal ¢pansare pwvtdeé.rvslﬁdr adrm'ad@lSV@Sdofrl@ngrm into the

tank so as t e _eas the tan At th L Prations
that ap ‘%‘HHS}P*‘ E]?/]ﬂl%?r}ﬁ ?Ihﬁ?p‘gl?lfh% r@rﬁ/ﬁ Stc@%?‘%&l@’ ead to an
over | oe(qlgalﬁ@rg%@@{mfy of the I ongitudinal spars are avoi ded. According to

claim8, the support elenent can be taken off by a renovabl e hol ding and
covering elenent that is placed on the coupling pan, and is replaced if

worn. Age 8&3@%&%&&% xg Bl 7 Ogﬁ\r!*ﬁ {34 RRRdre ﬁ(ll(ﬁﬂ?lﬁi sthlﬁhtrifafw bagtinfRemeo have

el asti ¢ or astop stic pr erties, pre erab ¥1 romapastlcfoam
mat er i aﬂacklﬁglclmmhdsi onumsvmaetpments)aretcnenqgtedg@mc iothes MiviaUPINE TS BYpl ai ned

I n greater de alk u5| the d Eh Fl gur tive
depi ct Pesingy tilﬁt t ﬁ\?@ﬂﬁ’ Ppag Ba(iﬁ][;lﬁ @%t%ﬂ? g iy l‘;s; are doAHIEE whilh REGRIPFSL
support element placed in the coupling pan. This, a part of the transfer loads is brought into the
tank so as to be easy 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 element can be taken off by a removable holding and covering

element 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-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
A{section Il-11 in figure 2) of the tank container depicted in figures 1 to

Figure 6detail B fromfigure 5 Figune 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 to 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 segments 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

3 ) 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 cach 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 segﬁlents 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
aBrons 4 and 5, formtank 2, which is coupled via saddl e segnments 14 with
ansverse spars 16 and 18 of bottom fyanme 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 shiK befaeh wahsviRe sgarddlagd &egmerehawim tﬂassmaammséddlagmmd@drséﬁ; a rul e)
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with the saddl e se n for. which see especi al | 4, Th e 28

r unni ndn il GeREer ﬁrﬁﬁgﬁe%%‘&‘ﬁfﬁﬁ?’ P‘édeﬁﬁﬁﬂ%'lgﬁ)t@gmah %r ??‘%‘#{Cﬁﬂgéﬁ igkevm se

i n overdanRindduRRAAIG. for HRftauekl ﬁrﬁ]ﬂnﬁ{sfoﬁngﬁm platedfstabeprbyided thEﬂeaﬂgeS 12 in

the longitudinal direction on axial fla 28, length toler ang%% that are
np

. c aus ed figm‘esei’x Anphsl &)yandlefswr thalgbesw eam; %%ia@fn&qli‘énﬁell% a multiplese ensat ed
ogﬂl eh'ﬁqlri]ﬁ & g%{n ol O%Eg&ﬁﬁﬁ f&‘@ﬂl@tﬂ% @%VH@@ Wl&porf Qkh BYieRRIkPr i at e

b S|t|on| transverse to the tank axis on
tr ansvefoﬁﬁecﬁema(mldbﬂ faﬂdxahﬂale)l%mth gach of the daerelfiands$ ofi the steekdal ehavedhrpeindng 4,

usset plates 30 ar vi de whi ch are onn e of
'? r ansvetgg’érdseﬁﬁli‘ gthgl elﬂ%éﬁ%lﬁ(amﬁw Rt g SURRYF tfe §¢ A 51%(2? SES) ggartrg E?ﬁ{eﬁ&g

poi nti ng ,RHE WathGhe @&lardhbhnis? ﬁbd:ddgﬁﬁ pﬁﬂﬁlg;ﬁidnﬁlﬁrtﬁestﬁdkﬁrg ch@medivst. dindhis
transverse spar 16 connects the en

frttings 32, which in t 2 g
connectway, wipart o the transfer logds ought inte thestaking C@ﬁ@leiﬁlléaﬂ%‘ﬁﬁf‘{@g]f a OZII%P% 34
with ea he £ AistAnde bendide to be
shorter&atq‘h%% & lt@ta%d?g é%?{jdsngﬁ?hgt oﬁgbglaﬁf}lggrgggﬁ%%t 1SAE is SI aced with
the tr ajaskee apmnsqaér anfign hdditibrehdsongilgaisl, e thatlif sepportrede st W isrmisfiag ahd

fittin I n.other versi t he .t ank f the
bot t omg&'rf e nlygy S‘frﬁﬁ-?ﬁ C?‘E“@Sﬁ‘?‘n@’@te %ram&}}il & aﬁ&f ?ﬁ%ﬁgéjg%]éé\ig?‘gg&gé és&{c;)ll:j;ggt g front
ends of thbatk R@McRENFond 4, 5NChkgingPandB isidsed xeomplcad Withshistuhablehaldan
transverse spar 18 and the free eng W th tr nsve ar . 36, .di agonal spars
38 are mddwa@@g glemeng oty which seeyraly HresSUBRIY emem.fi@ﬁn '[stg?%%&boﬁa?u@ﬁ rs]

cONNECt o L ANSVAFaS ElaRA]T kil ‘giarsﬁc 3G Bl AP AR, 16 XBllpk] 814 AGSHISPlasitre
forvvard ront f ange rovid a securing eye 40 in an uppe

" cor ner faurresith anBURair ri’ﬁEr éémjlgthéT @Swlma tl@ﬂﬁﬁrslgéis PIPROIE el&@“*ﬂoﬁo pevitey I oad
appl | Caghlrglgl h couellnsgevlé\J he' COuplng p%g 1 W VB RRP A dnh&s 94 FUPAA lo¥int BongRRdigded 10

figure
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.

Tn other embodiments 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
.ggn be seen that between the stacking channels 44, a nultipl e-edged

upling pan 48 running in the longitgdinal direction is provided, smhich 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
t he codphbmPOran cowplhgpaoens arlteueindepefiddns of the exdlEdfrustoretdndtabla tebainect i on i s
made with the sole area ,of tanﬁ_z of coupling pan 48 and thus the stacking
channemgﬂ%H@“Wiwﬁ Reking shagdels- of the transfer |oads brought into the
staking channels is applled to tank 2. So that no damage is done to tank
jacket aprons 4,5, coupling pan 48 ends at a certain distance bepeath
j acket F@preok@ows azomptets tank denitainesrarengeragnt ERwItE an inygntiozspedific @k por t
el enent 0 S n r in
The. ar amar a0 R A edah e o Al g R e, R O
4, 5. ﬁomggrtghge fean7 4&hiascess igwd lainddBe end with a detachabl e hol der and
covering el enent 54, which securely fixes support elenment 50 in its
position. Support elenent 50 has elastic or elastoplastic properties and is
made, i’@lrth&)éﬁfmhi%len%fanﬁ veMidna bf @ plaasitiitvechoantaurhil@sedorerskfleRin theong
wi th assum ng transfer |oads, support element 50 provides through coupling
vi a theﬂé@mpgwﬁ@knﬁngﬁbﬂm%e st acki ng channels 44 and thus to the
“Engltudlnal spars 34 that especially the longitudinal spars - for exanple
‘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
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
tansverse to the tank axis (24) is prpvided 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 sverse spar (16, 18; 36) of the
bottomfrane (3). 3. Tank contai ner ?f? ccording to claim1 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 W, th it di al nge,.(26). .runni Sver t t ank
axis (24) ard™b F?f&%?{l@ﬁlév(}é@ ap F%?Pﬁtfa?ly%mﬁ&@ﬁhot@%{? @2{3@6 & &fBﬁnf ﬁg)s? ﬁ age of
the sadgd échesmibicd vifa saddid siretG@INEAUCT)Witha bdttonﬂfrarfr@m Wil ejnngises 4)
according to claim3, in which the profile rin is connected |aterally
via t heraat flanger(éeatiarhad cagmiead of hedgnkoFherpia 33‘5&8‘3*" EneghE TORPE proj ecti ng
out Wt L Refh ﬁﬂ:ttalm ﬂ?gév\é]ljsﬁowﬁ ed Jﬂpg 1?(91%@1%%1 c&&%uﬂ@%ﬁlﬁlﬁg al1BaPiie Of

t he fore90|ng cl ai s, e sa d e segnent via rib elenments
(30) r wactiong ahdicdrinected with i, ehichfis ¢dnpedtehiitindiedottpm fm@m{ébt ed with the
bottomframe (3). 8 6. Tank container (1) according to one of the
f%regoing 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
laterally 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 clements (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)
aﬁcording to claim6, in which the transverse elenents or the stacking
‘cHannel's (44) are coupled to each othgy 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)
placed on the coupling pan is situated in the coupling pan (48) so as to be

renovabl e. 9. Tank .cont ai ner_, accor di I aim7 . or | ch the
suppor © el erkeRk cqusgner;(L) gegpt t‘P CBHP ‘h gqrg@?g:c gps lflm%lgéég?ﬂom materi al

especi by phs ForRitBShAIGp A5 FRiHRRE Althe 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 cach 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.

9. 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.



