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Transport and storage container for liquids 

 

The present invention relates to a transport and storage container for liq-

uids comprising a pal let-type understructure for a plastic inner container 

and a cage having horizontal bars  and vertical bars made of metal for 5 

housing the inner container,  ends of the vertical  bars, which are hollow 

profiles,  being welded to lower and upper circumferential edge profiles 

of the cage, at least the lower ends of the vertical  bars having a connect-

ing portion with a connecting cross-section formed by deformation for 

being welded to the lower edge profile,  the connecting portion having a 10 

trough-shaped recess  with a recess opening formed on the outside of the 

vertical  bars, which faces away from the inner container,  and a trough 

bottom formed by a flattened portion of the hollow profile , the recess 

opening being limited by two edge webs which extend in the direction of 

the longitudinal bar axis  of the vertical bars and which serve to form a 15 

welded connection with the lower edge profile.  

Transport and storage containers of the kind mentioned above are used to 

transport and store liquids which are often classified as hazardous mate-

rials,  which is why the transport and storage containers have to fulfil 

special requirements in terms of safe transport and safe storage of the 20 

liquids. In particular, measures have to be taken that will  prevent a cage 

deformed or destroyed by external forces from perforating the plastic in-

ner container in case the transport  and storage container becomes dam-

aged, which would allow hazardous materials to escape from the inner 

container into the environment .  25 

Hence, it  is known for particularly sensit ive areas of the inner container , 

such as the lower corner portions  of the inner container,  to be provided 

with additional corner reinforcements which are shell -shaped and dis-

posed in the corner portions between the cage and the inner container  

and, thus,  are supposed to prevent a cage deformed in the respective ar-30 

eas from directly affecting the inner container.  
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The object  of the present invention is to propose a transport and storage 

container that offers increased protection against damage of the inner 

container in the lower corner portions of the transport and storage con-

tainer without using any additional corner reinforcements .  

To attain said object,  the transport  and storage container according to the 5 

invention has the features of claim 1. 

According to the invention, the vertical bars have an addit ional  recess 

adjacent to the connecting portion in order to define a bending portion, 

said addit ional recess having a recess opening formed on the inside of 

the vertical bars, which faces the inner container,  and a trough bottom 10 

formed by a flattened portion of the hollow profile .  

Drop tests performed with conventional transport and storage containers 

have shown that  a bending point is defined above the connecting portion  

because the connecting portion  is designed with a flattened cross -section 

in such a manner that a recess that  has two edge webs extending in the 15 

longitudinal direction of the vertical bar and serving to form a welded 

connection with the lower edge profile is disposed on the side facing 

away from the inner container.  Upon impact of the transport  and storage 

container with the understructure, which leads to bending especially of 

vertical  bars disposed in the corner portion of the cage in the direction 20 

of the inner container, the inner container  is often damaged by a bending 

vertical  bar. So far,  such damages to the inner container were effectively 

prevented only by the corner reinforcements mentioned above . 

Since the transport  and storage container  is provided with a bending por-

tion designed according to the invention and disposed adjacent to the 25 

connecting portion in such a manner that  the bending portion has an ad-

ditional  recess,  which is disposed on the side of the vertical bar that 

faces the inner container, a pressure force generated in the vertical bar 

causes the vertical  bar to bend in a direction away from t he inner con-
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tainer. The inversely disposed recesses—the recess for forming the con-

necting portion being disposed on the side facing away from the inner 

container and the recess of the bending portion being disposed on the 

side of the vertical bar facing the inner container—allow a force flow to 

be formed in the vertical bar, said force flow enabling the generation of 5 

a bending moment composed of a weight and a reaction force  and having 

a defined effect ive direction upon impact of the transport and storage 

container if the vertical bars are substantially straight .  

Thus, the design of the transport and storage container  according to the 

invention allows the known corner reinforcements to be omitted without 10 

any impact on the external dimensions  of the transport and storage con-

tainer.  

Particularly advantageously,  the recess of the bending portion is realized 

as a dent which extends in the direction of the longitudinal bar axis  of 

the vertical bars  and which has edges formed as edge webs and extending 15 

in the direction of the longitudinal bar axis  of the vertical bars, which 

means that the cross-sectional geometry of the edge webs, which is mate-

rial to the bending st iffness,  can be easily determined through the depth 

of the dent impressed into the vertical bars to form the bending portion. 

Preferably,  the recesses  in the connecting portion and in the bending por-20 

tion have edge webs of different lengths ,  the edge webs formed in the 

bending portion particularly preferably having a greater edge web length 

than the edge webs of the connecting portion , meaning that the edge web 

length in the bending portion can be selected in particular according to 

the desired deformation behavior in the bending portion. 25 

If a transitional portion formed between the connecting portion and the 

bending portion forms a profile ramp in the area of transition from the 

recess of the connecting portion  to the recess  of the bending portion in a 

longitudinal section  extending along the longitudinal bar axis ,  this may 
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also influence the deformation behavior of the vertical bars  in the bend-

ing portion in a specific way. Depending on how the transit ional portion  

is designed, i.e. depending in particular on the contour or the length of 

the profile ramp, the bending portion can be formed closely adjacent or 

more remotely adjacent to the connecting portion, but above the connect-5 

ing portion in either case .  

Hereinafter,  a preferred embodiment of the invention will  be explained 

in more detail with the aid of the drawing.  

Fig. 1 shows a perspective illustration of a transport  and storage 

container comprising a cage which has upper and lower 10 

edge profiles connected to vertical bars;  

Fig. 2 shows a vertical bar which has an upper connecting  por-

tion for connection with an upper edge profile of the cage 

at its upper end and a lower connecting portion for con-

nection with a lower edge profile  of the cage at i ts lower 15 

end; 

Fig. 3 shows the upper end of the vertical  bar as illustrated  in 

Fig.  2;  

Fig. 4 shows the lower end of the vertical  bar as illustrated in 

Fig.  2;  20 

Fig. 5 shows the lower end of the vertical  bar as illustrated in 

Fig.  4 according to view V in Fig. 4;  

Fig. 6 shows an isolated illustration of the lower end of the ver-

tical bar as illustrated in Fig. 2;  

Fig. 7  shows the lower end of the vertical  bar as illustrated in 25 

Fig.  4 according to view VII;  
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Fig. 8 shows a top view of the lower end of the vertical  bar as il-

lustrated in Fig. 4 ;  

Fig. 9 shows a section view of the vertical bar il lustrated in 

Fig.  8  according to section line IX-IX. 

Fig. 1  shows a transport  and storage container 10 for liquids usable as a 5 

disposable or reusable container,  said transport and storage container 10 

comprising a plastic  inner container 11 having four side walls 12, 13, 14 

and 15 and lower and upper bottoms 16, 17, a fill ing nick 19 molded to 

the upper bottom 17 and closable with a l id  18, a tapping neck 20 molded 

to a lower portion of the side wall and having a tapping armature  21, and 10 

an outer cage 22 composed of crossing horizontal bars  23 and vertical  

bars 24 made of metal for housing the inner container  11. The upper ends 

25 of the vertical  bars  24 are welded to an upper edge profile  26 and the 

lower ends 27 are welded to a lower edge profile 28 of the cage 22. 

Moreover,  the cage 22 is connected to a pallet-type understructure 29 via 15 

its lower edge profile 28.  

The pallet-type understructure 29 has a bottom 30, on which the inner 

container 11 is arranged and which is disposed on corner legs 31, a rear 

middle leg (not shown), a front middle leg 33 integrally emerging from 

the bottom 30, and two lateral  middle legs 34. In the case at  hand, the 20 

corner legs 31 and the middle legs 33, 34 are disposed on a base frame 

36 of the pallet-type understructure 29 in such a manner that they pro-

trude outward beyond the base frame 36 by stacking protrusions 37 

which are disposed or formed in such a manner that  multiple transport  

and storage containers 10 can be arranged one on top of the other in a 25 

stack (not shown), the stacking protrusions 37 of the corner legs  31 and 

of the middle legs 33, 34 of the upper transport and storage container 10 

resting on the upper edge profile  26 of the cage 22 of the lower transport  

and storage container.  
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Fig.  2  shows a vertical bar 24 with the differing upper and lower ends  

25, 27, which are connected to each other via a substantially straight 

longitudinal portion 38. Both the upper end 25 and the lower end 27 have 

a flattened connecting portion  39, 40 for being connected to the upper 

edge profile  26 and to the lower edge profile 28 of the cage 22, respec-5 

tively.  

As can be seen from a combined view of Figs.  2  and 3  in particular, the 

connecting portion 39 is connected to the longitudinal portion 38 via an 

arc portion 41 at the upper end 25 of the vertical  bar 24, the arc portion 

41 being provided with a groove-shaped recess 43 on the outside 35 of 10 

the vertical bar 24, which faces away from the inner container 11, said 

recess 43 extending from the connecting portion 39 across the arc por-

tion 41 into the longitudinal portion 38.  

As becomes clear from a combined view of Figs.  2,  6  and  9  regarding the 

lower connecting portion 40 in particular,  both the upper connection por-15 

tion 39, which is  illustrated in Fig.  3,  and the lower connecting portion 

40, which is illustrated in Fig.  4,  have a trough-shaped recess 43 which 

has a recess opening 44 formed on the outside 35, which faces away from 

the inner container,  and a trough bottom 46 formed by a flattened portion 

of a hollow profile  45 (Fig. 8) forming the vertical bar  24. In the embod-20 

iment illustrated in Fig.  9 ,  the flattened portion  is designed in such a 

manner that opposing wall  portions 47, 48 of the outside 35 and of the 

inside 32 of the hollow profile  45 (Fig. 8) are in contact  with each other .  

As becomes clear from a combined view of Figs.  6  and 9  in particular, 

the trough-shaped recess 43 formed in the connecting portion 40 serves 25 

to form two edge webs 49, 50, which extend in the direction of a longitu-

dinal bar axis  63 of the vertical bar 24 and which, in order to form a 

welded connection to the lower edge profile  28 as illustrated in Fig. 2 ,  

are disposed relative to mutually parallel  edge webs 51, 52 of a connect-

ing portion 53 of the lower edge profile  28 in such a manner that  a total 30 

of four contact points 54 to 57 at  which the connecting portions  40, 53 
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are spot-welded to each other form between the edge webs 49, 50 of the 

connecting portion 40 of the vertical bar 24 and the edge webs 51, 52 of 

the connecting portion 53 of the lower edge profile 28.  

As becomes clear from a combined view of Figs.  2 ,  7  and 9  in particular , 

a bending portion 58 is disposed adjacent to the connecting portion 40 of 5 

the vertical bar 24, said bending portion 58 having a trough-shaped re-

cess 59 which, as opposed to the trough-shaped recess 43 of the connect-

ing portion 40, is  disposed in such a manner that  a recess opening 60 is 

formed on the inside 32 of the vertical  bar 24, which faces the inner con-

tainer 11, which means that  a trough bottom 62 formed by a flattened 10 

portion of the hollow profile  45 is offset toward the outside  35 of the 

vertical  bar 24 relative to trough bottom 46. 

The forces acting in the event of pressure on the vertical  bar  24, i .e. a 

pressure force F and a corresponding reaction force R, are marked in Fig 

9  to illustrate the effect of the trough-shaped recesses 43 and 59, which 15 

are thus formed inversely at  the lower end of the vertical cage bar  24 and 

whose respective recess openings 44, 60 face in different directions , 

namely away from the inner container 11 in the case of recess opening 

44 and toward the inner container 11 in the case of recess opening 60. As 

a result  of the inverse disposition of the recesses 43 and 49, the trough 20 

bottoms 46, 62 are disposed in such a manner that , as i llustrated in 

Fig.  9 ,  a reaction moment MR ,  which rotates left in the configuration il-

lustrated in Fig. 8 ,  is  generated at  the lower end 27 of the vertical bar  24 

in the area of transition from the bending portion  to the connecting por-

tion 40, said reaction moment  MR  causing the vertical  bar  24 to bend 25 

outward in direction K away from the inner container 11 in the area of 

the bending portion 58. Thus, damage to the inner container by defor-

mation of the vertical bar  24 occurring in the area of the lower end 27 

can essentially be precluded . 

As can also be seen from the illustration in Fig. 9 ,  s ince the trough-30 

shaped recesses 43, 59 are disposed inversely at  the lower end 27 of the 



 8 

vertical  bar 24 in such a manner that  the recess opening 44 of the recess 

43 formed in the connecting portion  40 faces away from the inner con-

tainer 11 and the recess opening 60 of the trough-shaped recess 59 

formed in the bending portion 58 faces toward the inner container 11, a 

welded connection can be formed between the connecting portion 40 of 5 

the vertical bar 24 and the connecting portion 53 of the lower edge pro-

files 28 on an inside 64 of the lower edge profile 28, which faces the in-

ner container 11,  on the one hand, and that a deformation of the vertical 

cage bar 24 due to pressure,  i .e. a load that is typical  for an impact of 

the transport and storage container  10 in case of a drop from a container 10 

stack or from a means of transport , in the area of the bending portion 58 

occurs toward the outside 65 of the edge profi le 28, i .e. away from the 

inner container 11, on the other hand. 

As becomes clear from Fig. 4  in particular, the recess 59 of the bending 

portion 58 is realized as a spoon-shaped dent which extends in the direc-15 

tion of the longitudinal bar axis  63 of the vertical bar 24 and which has 

edges realized as edge webs 66, 67 and extending in the direction of the 

longitudinal bar axis  63. As can also be seen from Fig.  4 ,  the edge webs 

66, 67 of the bending portion 58 have a substantially greater length than 

the edge webs 49, 50 of the connecting portion  40 and continuously 20 

merge with the longitudinal portion 38 of the cage bar 24 owing to the 

dent-shaped design of the recess 59, which means that  the bending be-

havior, i .e. the way in which the vertical cage bar 24  deforms in the area 

of the bending portion 58, can be set through the length of the edge webs 

66, 67 and through the design of the ir cross-sectional profile .  25 

In order to be able to largely preclude component failure or brakeage of 

the cage bar 24 in the immediate area of transition from the bending por-

tion 28 to the connecting portion  40 when the cage bar 24 bends outward 

in the bending portion 58, a transit ional portion 68 (Fig. 9) is formed be-

tween the connecting portion 40 and the bending portion 58, said transi-30 

tional portion 68 being designed as a profile ramp 69 in a longitudinal 
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section extending along the longitudinal bar axis  63, said profile ramp 69 

allowing a continuous transition between the trough bottoms 46, 62 of 

the recesses 43, 59 formed adjacent to each other .  
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Claims 

 

1.  A transport  and storage container (10) for liquids comprising a pallet -

type understructure (29) for a plastic inner container (11) and a cage 

(22) having horizontal bars (23) and vertical bars (24) made of metal 5 

for housing the inner container, ends (25, 27) of the vertical bars 

(24),  which are hollow profiles (45), being welded to lower and upper 

circumferential edge profiles (28, 26) of the cage, the lower ends (27) 

of the vertical  bars having a connecting portion ( 40), which is formed 

by deformation, for being welded to the lower edge profile,  the con-10 

necting portion having a trough-shaped recess (43) with a recess 

opening (44) formed on the outside (35) of the vertical bars (24),  

which faces away from the inner cont ainer (11),  and a trough bottom 

(46) formed by a flat tened portion of the hollow profile,  the recess 

opening (44) being l imited by two edge webs (49, 50) extending in 15 

the direction of the longitudinal bar axis (63) of the vertical bars and 

serving to form a welded connection with the lower edge profile (28),  

c h a r a c t e r i z e d  in that   

to define a bending portion (58), the vertical bars (24) have another 

trough-shaped recess (59), which is disposed adjacent to the connect-20 

ing portion (40) and which has a recess o pening (60) formed on the 

inside (32) of the vertical bars (24), which faces the inner container 

(11),  and a trough bottom (62) formed by a flattened portion of the 

hollow profile (45).  

2.  The transport  and storage container according to claim 1,  25 

c h a r a c t e r i z e d  in that   

the recess (59) of the bending portion (58) is  formed as a spoon -

shaped dent which extends in the direction of the longitudinal bar 

axis (63) of the vertical bars (24) and which has edges formed as edge 
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webs (66, 67) and extending in the direct ion of the longitudinal bar 

axis (63) of the vertical bars (24).  

3.  The transport  and storage container according to claim 1 or 2,  

c h a r a c t e r i z e d  in that   

the recesses (43, 59) in the connecting portion (40) and in the bending 5 

portion (58) have edge webs (49,  50; 66, 67) of different lengths.  

4.  The transport  and storage container according to claim 3,  

c h a r a c t e r i z e d  in that   

the edge webs (66, 67) formed in the bending portion (58) have a 

greater length than the edge webs (49, 50) of the connecting portion 10 

(40).  

5.  The transport  and storage container according to any one of the pre-

ceding claims,  

c h a r a c t e r i z e d  in that   

a transitional portion (68) formed between the connecting portion (40) 15 

and the bending portion (58) forms a profile ramp (69) in the area of 

transition from the recess (43) of the connecting portion (40) to the 

recess (59) of the bending portion (58) in a longitudinal section ex-

tending along the longitudinal bar axis (63).  


