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forming. When the tank envelope is formed of a plurality The invention
relates to a tank container of the  of parallel part-cylindrical shells,
the corner region type set forth in the preamble part of claim 1.   which
exists between the tank envelope and the A tank container of this type Is
known from US-   5   end frame and is about triangular if viewed in the
A-4,593,832. There, the tank which has its en-   axial direction has a
comparatively small area. velope formed of a plurality of part-cylindrical
Therefore, the U-bar is close to the corner fitting shells is connected to
end frames by means of     with relatively short legs so that the forces
which saddle structures each of which comprises an end  the tank applies to
the U-bar are transmitted to the ring welded to the tank head and a saddle
ring   10  end frame in the close vicinity of the corner fitting fixed to
diagonal struts of the respective end frame.  via the L-bars connected to
the U-bar. During assembly, the two rings may be displaced      DE-A-1 937
192 discloses a tank container with respect to each other to compensate
length-  which is mounted by brackets provided in the two wise tolerances
and are subsequently welded to-   lower corners. These brackets, however,
are struc- gether.                                      15  tures of
complicated shape which must be adapted In case of very high accelerations
along the   not only to the tank but also to the space existing tank axis,
as occur in severe buffing tests, the tank  between the tank and the frame
and therefore do may undergo permanent deformation because the     not
permit the compensation of tolerances. More- diagonal distance between the
lower corner fitting  over, they require a framework with a complete and
the nearest connecting point at the diagonal  20  base structure and thus
do not allow a mere end- strut of the end frame results in excessive
torque.  side mounting of the tank to end frames. With a tank the envelope
of which is formed of    The developments of the invention according a
plurality of adjacent part-cylindrical shells in or-  to claims 2 to 4
result in an advantageous fixation der optimally to utilize the volume
defined by the  and stiffening of the U-bar relative to the tank. The end
frames, there is insufficient space for lower  25  arrangement of claim 4
Is particularly useful to diagonal supports known from  US-A-4,603,788,
avoid peak stresses. In the development of the which form additional
supports for a tank otherwise  invention according to claim 5, the L-bars
serve not mounted by end saddles and introduce the forces   only to fix the
U-bar with respect to the end frame immediately into the lower comer
fittings.        but also to stiffen the L-bar itself. It is the object of
the invention at least partly to  30  Further reinforcing measures are
characterized overcome disadvantages as occur with comparable   in claims 6
and 7, the arrangement of claim 6 prior art tank containers. A more
specific object of  being particularly useful in permitting that rigid the
invention may be seen to reside in providing a  grappler arm lifting areas
as regularly required on saddle support for a tank container of the type
land tank containers and tanks for changing trans- initially referred to,
which permits introducing axial  35  port forms are provided without
additional expense forces into the lower corner fittings along a straight
or extra weight. line and over a distance that is as short as possible
Claims 8 and 9 relate to different ways of and which, at the same time,
consists of a small  mounting the L-bars, depending on the space avail-
number of readily manufactured parts permitting   able and the shape of the
U-bar. simple assembly.                              40      The
development of the invention according to The solution to this object
according to the   claim 10 results in the advantage that commercially
invention is set forth in the characterizing part of  available isosceles
angled profiles may be used for claim 1. The saddle structures thus
provided may  the L-bars. each consist, in their simplest form, of one
U-bar    Embodiments of the invention will now be ex- and two L- or angle
bars, i.e. of inexpensive, com-   45  plained with reference to the
drawings, in which mercially available profiled material. During assem-
Figure 1 is an end view of a tank container, bly, the two L-bars may be
moved relative to the     Figure 2 is an enlarged view of the left-hand
U-bar welded to the tank both in the longitudinal   lower corner region of
the tank container of direction and transversely thereto so that toleran-
Figure 1, ces may be compensated. The final welding of the   so  Figure 3
is a lateral view of the right-hand lower L-bars to the end frame and U-bar
is done in a       corner region, as viewed in the direction of the state
in which all parts are positioned relatively to  arrow III in Figure 1, and
each other so as to result in the desired configure-  Figure 4 is a view
similar to Figure 2 showing a tion. A dimensionally accurate assemblage of
a       modified embodiment. pre-fabricated tank with pre-fabricated end
frames  55  The end frame 10 of the tank container shown is thus
facilitated by moving and subsequently    in Figure 1 consists of two
corner uprights 11, 12 



welding light-weight structural parts without much  and two traverses 13,
14 interconnected by corner labour or corrective and adaptive flame cutting
or  fittings 15. The tank 16 Is connected to the end 2    3
EP 0 284 884 81                    4 frame 10 by two saddle structures
generally des-  Also, the U-bar 20 welded to the respective tank ignated 19
in Figure 1.                           shell 17, 18 extends beyond the tank
envelope and The tank 18 includes an envelope formed of     terminates
short of the outer end surface of the end two part-circular cylindrical
shells 17, 18, the axes  frame 10. Sufficient length for interconnecting
the of the two cylinders extending parallel to each    5   three bars 20,
21 and 22 is thus made available. other in a common horizontal plane.
Alternatively,    At the other end, the U-bar 20 terminates at a the tank
envelope may be formed of three part-    reinforcing member 25 extending In
the circum- circular cylindrical shells with parallel axes con-  ferential
direction of the tank 16, the member 25 in tained in one horizontal plane.
Tank containers   the embodiment of Figure 3 having an L-shaped having
envelopes of this type are known e.g. from   10  cross-section and
terminating in low-stress rounded US-A-3,799,383. In a further modification
for which  portions 26. Alternatively, the U-bar may terminate the
saddle-type mounting described below is suit-  at a reinforcing ring which
completely surrounds able, the tank envelope is formed of four parallel
the tank envelope. part-circular cylindrical shells the axes of which    As
further shown in Figure 3, the end of the U- define in a transverse plane
the four corners of a   15  bar 20 facing the end frame 10 Is supported by
the rectangle. A tank container with such a tank is   tank head 27 by two
junction plates 28 wich are known from US-A-4,593,832. In all these tanks
in  fitted between the legs 24 of the U-bar 20 and the which the envelope
is made of a plurality of part-  outer surface of the tank head 27, the
free edges of cylindrical shells, the approximately triangular re-  the
junction plates 28 extending in an inclined or gion defined in Figure 1 by
the lower traverse 13,  20  curved manner from the outer end of the U-bar
20 the left-hand or right-hand corner upright 11, 12  to the tank head 27.
and the projection of the respective shell 16, 17, is  As further indicated
in Figures 2 and 3, the two relatively small as compared to a tank
container  junction plates 28 have their ends bent towards having a
full-circular cylindrical tank envelope.  each other to result in a
continous weld on the tank Each of the two saddle structures 19 according
25  head 27. Peak stresses are thus avoided which are to Figures 1 to 3
includes a U-bar 20 having the  otherwise liable to occur at the free ends
of welds edges of its legs 24 welded to the respective shell  of force
transmitting members. 17, 18 and two L-bars 21, 22 having the edges of
Figure 3 also shows a generally rectangular both of their legs welded to
the upper surface of  junction plate 29 connected to the upright 12 which
the lower traverse 13 and, respectively, the inner  30  according to Figure
2 has its upper edge bent surface of the corresponding corner upright 11,
12.  inwardly to form a grappler arm lifting area 30 and An outer surface
of each L-bar 21, 22 is welded to  serves as a guide when engaged by
grappler arms. the outer surface of the web 23 of the U-bar 20.  According
to Figure 2, the grappler arm lifting area In the embodiment of Figures 1
to 3, the U-bar  30 is also connected by a further inclined junction 20 has
a comparatively wide web 23 and compara-  35  plate 31 to the diagonally
downwardly and out- tively short legs 22. This on the one hand results In
wardly extending leg of the L-bar 22, which results sufficient contacting
surfaces between the web 23  in an essential stiffening of both the
grappler arm of the U-bar 20 and the respective leg of the L-bars  lifting
area 30 and the L-bar 22 itself. 21, 22, and on the other hand leaves
sufficient      It is further Indicated In Figure 2 that the diag-
cross-sectional area in which the L-bars may be   40  onally downwardly and
outwardly extending leg of readily inserted.
the L-bar 21 welded to the traverse 13 may be Upon assembly, the tank 16
with the U-bars 20  extended by a junction plate 32 the lower edge of
welded thereto Is brought into the desired align-  which is inclined
inwardly in the longitudinal direc- ment with respect to the end frame 10
whereupon   tion of the tank. The L-bar 21 may thus be stiffened the L-bars
20, 21 are inserted and moved horizon-  45  in similar way as the L-bar 22
by means of the tally along the traverse 13 and, respectively, verti-
junction plate 31. In both cases, the junction plates cally along the
upright 11, 12 until they contact the  31 and 32 are advantageously welded
to the verti- outer surface of the web 23 of the U-bar 20.      cal inner
surface of the upright 11, 12 and traverse Subsequently, the edges of the
legs of the L-bars  13, respectively. 21, 22 are welded to the Inner
surfaces of the   so   As assumed in Figure 2, the U-bar 20 is weld- 



traverse 13 or upright 11, 12, respectively. Until the  ed to the tank
shell 17, 18 in such a manner that its L-bars 21, 22 are welded to the
U-bar 20, length-  web 23 and legs 24 extend at an angle of [err] with wise
tolerances that may exist between the tank 16  respect to the horizontal
and vertical. In this case, and the end frame 10 may be compensated by
isosceles L-bars 21, 22 are used, but the leg width shifting the tank in
the axial direction.    55  may be different for the two L-bars 11. 12 as
As appears from Figure 3, the L-bars 21, 22    shown in Figure 1. extend in
the axial direction of the tank beyond the  The modified embodiment shown
in Figure 4 axial width of the traverse 13 and uprights 11, 12.  differs
from that of Figure 2 in that the two L-bars 3    5                 EP 0
284 884 B1                       6 21, 22 abut the legs 24 rather than the
web 23 of   4. The tank container of claim 3. characterized in the U-bar
20. In this case, the width of the web 23     that the ends of the junction
plates (28) are of the U-bar 20 is reduced whereas the height of its
bent towards each other to form a continuous legs 24 is increased. Such a
shape may be pre-          weld on the tank head (27). ferred depending on
the position of the tank shells   5 17, 18 relative to the end frame 10.
5. The tank container of any one of claims 1 to 4, In either case, the
forces exerted by the tank       characterized in that the L-bars (21, 22)
extend 16 are transmitted via the U-bar 20 and the L-bars      beyond the
axial width of the end frame (10) in 21, 22 connected therewith to the end
frame 10 at       the direction of the tank (16). a location that is
immediately adjacent the respec-   10 tive corner fitting 15. In other
words, the lever arm  6. The tank container of claim 5, characterized in
effective between the location where the load is        that the L-bar (22)
fixed to the corner upright transmitted from the tank and the corner
fitting         (11, 12) is connected to a junction plate (29) which
transmits this load to the corresponding ve-      forming a grappler edge
(30). hicle or other supporting system is relatively short  is which
results in a correspondingly small torque      7. The tank container of
claim 5 or 6, character- even under high axial acceleration.
ized in that at least one leg of at least one L- Depending on the size of
the tank container          bar (21, 22) is connected to a junction plate
and the load to be transmitted, the saddle struc-        (31, 32) fixed to
the inner surface of the end tures 19 described above may be provided as
the   20    frame (10) facing the tank (16). sole connecting elements
between the tank 16 and end frames 10 or in addition to other connecting
8. The tank container of any one of claims 1 to 7, elements provided in the
upper frame area.              characterized in that the L-bars (21, 22)
con- tact the web (23) of the U-bar (20). Claims
25 9. The tank container of any one of claims 1 to 7, 1. A tank container
comprising                          characterized in that the L-bars (21,
22) con- a tank (16) having an envelope formed of a       tact the legs
(24) of the U-bar (20). plurality of cylindrical shells (17, 18), two end
frames (10) each of which In-  30  10. The tank container of any one of
claims 1 to 9, cludes two corner uprights (11, 12) and two
characterized in that the web (23) of the U-bar traverses (13,14), and
(20) extends at an angle of substantially [err] saddle structures (19)
connecting the tank       with respect to the corner upright (11, 12) and
(16) to the end frames (10),                        traverse (13) of the
end frame (10). characterized in that each saddle structure   35 (19)
comprises:                                  Revendicatlons a U-bar (20)
extending parallel to the axis of the tank and having the edges of its two
1. Conteneur-citerne comportant legs (24) fixed to the respective shell
(17, 18)        une citeme (16) possddant une enveloppe in such a way that
its web (23) is inclined, and    40  constitute d'une pluralit6 de
coquilles cylindri- two L-bars (21, 22) having the edges of          ques
(17,18), both of their legs fixed to the inner surfaces of       deux
cadres terminaux (10) dont chacun the respective corner upright (11, 12) or
lower      comprend deux montants d'angle (11,12) et traverse (13), one of
the legs being welded to      deux traverses (13,14), et 



the respective parallel surface portion (23, 24)   45   des structures
formant berceau (19) reliant of the U-bar (20).
Ia citeme (16) aux cadres terminaux (10). caracteris6 en -ce que chaque
structure 2. The tank container of claim 1, characterized in      formant
berceau (19) comporte: that the end edge of the U-bar (20) facing
une barre en U (20) s'4tendant parallble- away from the end frame (10) is
welded to a   so    ment a l'axe de la citerne et ayant les bords
reinforcing member (25) extending in the cir-       de ses deux branches
(24) fixes a la coquille cumferential direction of the tank (10).
respective (17,18) de telle manibre que son &me (23) soit inclinde, et 3.
The tank container of claim 1 or 2, character-           deux barres en L
(21,22) ayant les bords ized in that the end of the U-bar (20) facing the
58  de leurs deux branches fixes aux surfaces end frame (10) is supported
by junction plates      intdrieures du montant d'angle respectif (11.12)
(28) fitted between the legs (24) of the U-bar      ou de la traverse
infdrleure (13). une des bran- (20) and the tank head (27).
ches dtant soudde i la partie de surface paral- 4    5                 EP 0
284 884 B1                     6 21, 22 abut the legs 24 rather than the
web 23 of  4. The tank container of claim 3. characterized in the U-bar 20.
In this case, the width of the web 23    that the ends of the junction
plates (28) are of the U-bar 20 is reduced whereas the height of its   bent
towards each other to form a continuous legs 24 is increased. Such a shape
may be pre-         weld on the tank head (27). ferred depending on the
position of the tank shells   5 17, 18 relative to the end frame 10.
5. The tank container of any one of claims 1 to 4, In either case, the
forces exerted by the tank      characterized in that the L-bars (21, 22)
extend 16 are transmitted via the U-bar 20 and the L-bars     beyond the
axial width of the end frame (10) in 21, 22 connected therewith to the end
frame 10 at      the direction of the tank (16). a location that is
immediately adjacent the respec-   10 tive corner fitting 15. In other
words, the lever arm  6. The tank container of claim 5, characterized in
effective between the location where the load is       that the L-bar (22)
fixed to the corner upright transmitted from the tank and the corner
fitting       (11, 12) is connected to a junction plate (29) which
transmits this load to the corresponding ve-     forming a grappler edge
(30). hicle or other supporting system is relatively short  15 which
results in a correspondingly small torque     7. The tank container of
claim 5 or 6, character- even under high axial acceleration.
ized in that at least one leg of at least one L- Depending on the size of
the tank container         bar (21, 22) is connected to a junction plate
and the load to be transmitted, the saddle struc-      (31, 32) fixed to
the inner surface of the end tures 19 described above may be provided as
the   20     frame (10) facing the tank (16). sole connecting elements
between the tank 16 and end frames 10 or in addition to other connecting
8. The tank container of any one of claims 1 to 7, elements provided in the
upper frame area.             characterized in that the L-bars (21. 22)
con- tact the web (23) of the U-bar (20). Claims
25 9. The tank container of any one of claims 1 to 7, 1. A tank container
comprising                         characterized in that the L-bars (21,
22) con- a tank (16) having an envelope formed of a      tact the legs (24)
of the U-bar (20). plurality of cylindrical shells (17, 18), two end frames
(10) each of which in-  30  10. The tank container of any one of claims 1
to 9, cludes two corner uprights (11, 12) and two         characterized In
that the web (23) of the U-bar traverses (13, 14), and
(20) extends at an angle of substantially [err] saddle structures (19)
connecting the tank      with respect to the corner upright (11, 12) and
(16) to the end frames (10),                       traverse (13) of the end
frame (10). characterized in that each saddle structure  35 (19) comprises:
Revendicatlons a U-bar (20) extending parallel to the axis of the tank and
having the edges of its two     1. Conteneur-citerne comportant 



legs (24) fixed to the respective shell (17. 18)       une citeme (16)
possddant une enveloppe in such a way that its web (23) is inclined, and
40  constituee d'une plurality de coquilles cylindri- two L-bars (21, 22)
having the edges of         ques (17,18), both of their legs fixed to the
inner surfaces of      deux cadres terminaux (10) dont chacun the
respective corner upright (11, 12) or lower    comprend deux montants
dangle (11,12) et traverse (13), one of the legs being welded to     deux
traverses (13,14), et the respective parallel surface portion (23, 24)  45
des structures formant berceau (19) reliant of the U-bar (20).
Ia citerne (16) aux cadres terminaux (10), caractdrlsd en ce que chaque
structure 2.  The tank container of claim 1, characterized in     formant
berceau (19) comports: that the end edge of the U-bar (20) facing
une barre en U (20) sdtendant parallble- away from the end frame (10) is
welded to a   50   ment a l'axe de la citerne et Bayant les bords
reinforcing member (25) extending in the cir-      de ses deux branches
(24) fix6s & la coquille cumferential direction of the tank (10).
respective (17,18) de tells manibre que son Ame (23) soit inclin~e, et 3.
The tank container of claim 1 or 2, character-          deux barres en L
(21,22) ayant les bords ized in that the end of the U-bar (20) facing the
55  de leurs deux branches flxds aux surfaces end frame (10) is supported
by junction plates     intdrieures du montant d'angle respectif (11,12)
(28) fitted between the legs (24) of the U-bar     ou de la traverse
infdrleure (13), une des bran- (20) and the tank head (27).
ches dtant soudde a la partie de surface paral- 4    * C   L  M S 7
EP 0 284 884 B1                     8 Wle respective (23,24) de la barre en
U (20).   PatentansprUche 2. Conteneur-citeme salon la revendication 1 ca-
1. Tankcontainer mit ract6rlse en ce quo le bord terminal de la
einem Tank (16) mit einem aus mehreren barre en U (20) dloigne du cadre
terminal (10)   6  zylindrischen Mantelschalen (17, 18) aufgsbau- est soude
a un 5lement de renfort (25) s'eten-     ten Mantel, dant dans le sans
circonferentiel de la citerne        zwei Stirnrahmen (10), deren jeder
zwei (16).                                              Eckstatzen (11, 12)
und zwel Querholme (13, 14) aufweist, und 3. Conteneur-citerne selon la
revendication 1 ou   10      Sattelstrukturen (19), die den Tank (16) mit
2, caracterisd en ce que I'extrdmitW de la barre   den Stimrahmen (10)
verbinden, en U (20) tournee vers le cadre terminal. (10)         dadurch
gekennzeichnet. daB jode Sattel- est supportee par des plaques de liaison
(28)      strukturen (19) umfaet: ajustees entre les branches (24) de la
barre en        elne parallel zur Tankachse verlaufende U- U (20) et
l'avant de la citerne (27).      15      Schiene (20), die mit den Kanten
ihrer belden Schenkel (24) an der betreffenden Schale (17, 4.
Conteneur-citeme selon la revendication 3, ca-      18) so angebracht ist.
daml ihr Steg (23) schrag racterise en ce quo les extremites des plaques
verlauft, sowie de liaison (28) sont courbees lPune vers l autre       zwei
L-Schienen (21, 22), die mit den Kan- pour former une soudure continue sur
I'avant  20   ten ihrer beiden Schenkel an den Innenflachen de la citerne
(27).                                der betreffenden EckstUtze (11, 12)
bzw. des unteren Querholms (13) befestigt sind, und de- 5.
Conteneur-citerne solon lune quelconque des         ran einer Schenkel mit
dem jewells parallel revendications 1 a 4, caractdrise en ce quo les
verlaufenden Flachenteil (23, 24) der U-Schle- barres en L (21,22)
sl6tendent au delk de la  26   ne (20) verschweilt ist. largeur axiale du
cadre terminal (10) dans la direction de la citerne (16).
2. Tankcontalner nach Anspruch 1, dadurch ge- kennzelchnet, dal die vom
Stimrahmen (10) 6. Conteneur-citeme sclon la revendicatbon 5, ca-
abgewandte eine Stimrkante der U-S niene (20) ract:rlse en ce quo la barre
en L (22) fWx~e au   30  an elnem In Umfangsrichtung des Tanks (16) montant
d'angle (11,12) est rellde a une pla-      verlaufenden Verstarkungselement
(25) ange- que de liaison (29) formant un bord de levage      schweiit Ist.



(30). 3. Tankcontalner nach Anspruch 1 oder 2, da- 7. Conteneur-citerne
solon la revendication 5 ou   s6  durch gekennzelchnet, dam1 das dem
Stirnrah- 6, caracterise en ce qu'au moins une branche       men (10)
zugewandte Ende der U-Schlene (20) d'au moins une barre en L (21,22) est
relldae a    Ober zwischen ihre Schenkel (24) und den une plaque de liaison
(31, 32) fix~e k la surFa-   Tankboden (27) eingepaste Knotenplatten (28)
ce intdrieure du cadre terminal (10) tournde       abgestfitzt ist vers la
citeme (16).                       40 4. Tankcontainer nach Anspruch 3,
dadurch ge- 8. Conteneur-citerne selon l'une quelconque des
kennzeichnet, daB die Enden der Knotenplatten revendicatlons 1 a 7,
caracterise en ce quo les    (28) zur Bildung einer geschlossenen Schwei!-
barres en L (21,22) sont en contact avec 1'Ame     naht am Tankboden (27)
aufeinanderzu gebo- (23) de la barre en U (20).                45      gen
sind. 9. Conteneur-citerne selon l'une quelconque des    5. Tankcontalner
nach olnem  der Ansprlche 1 revendicatlons 1 & 7, caracteris6 en ce quo les
bis 4, dadurch gekennzelchnet, del die L- barres en L (21,22) sont en
contact avec les       Schienen (21, 22) Uber die axiale Breite des
branches (24) de la barre en U (20).       50      StIrnrahmens (10) hinaus
In Rlchtung des Tanks (18) verlaufen. 10. Conteneur-citeme sclon l'uno
quelconque des revendications 1 & 9, caractdrisd en ce quo     6.
Tankcontalner nach Anspruch 5, dadurch ge- I'Ame (23) de la barre en U (20)
s'etend solon     kennzelchnet, daB die an der Eckstftze (11t un angle
sensiblement de 45  par rapport au   55   12) befestlgto L-Schiene (22) mit
einer elne montant d&angle (1 112) et & la traverse (13) du   Greifkante
(30) blidenden Knotenplatte (29) cadre terminal (10).
verbunden let.    4-  9             EP 0 284 884 B1                   10 7.
Tankcontainer nach Anspruch 5 odor 6, da- durch gekennzeichnet, daBn
mindestens ein Schenkel mindestens einer L-Schiene (21, 22) mit einer an
der dem Tank (16) zugewandten Innenflache des Stirnrahmens (10) befestigten
5 Knotenplatte (31, 32) verbunden ist. 8. Tankcontainer nach elnem der
Anspr~che 1 bis 7, dadurch gekennzeichnet, daB die L- Schienen (21, 22) am
Steg (23) der V-Schiene   ro (20) anflegen. 9. Tankcontainer nach elnem der
AnsprfIche 1 bis 7, dadurch gekennzeichnet, daR die L- Schienen (21, 22) an
den Schenke(n (24) der  is U-Schiene (20) anliegen. 10. Tankcontainer nach
einem der Anspriche I bis 9, dadurch gekennzeichnet, daB der Steg (23) der
U-Schiene (20) unter einem Winkel  20 von im wesentlichen 45  zu Ecksttze
(11, 12) und Querholm (13) des Stirnrahmens (10) ver- fluft. 25 30 35 40 45


