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This invention relates to improvements in containers 
for the storage and discharge of materials. 

In many instances the problem arises to store, for a 
more or less long time, loose materials which have a 
tendency to cake together, in such a manner that at any 
time, as desired, a more or less large quantity of the 
stored material can be discharged in a simple manner 
from the storage container. This problem may arise for 
example in connection with hygroscopic salts. The 
problem is evident to a considerable extent in the chemi 
cal industry in relation to the temporary storage of ice. 
In this case it is true that there is frequently available 
in the ice factory an apparatus for crushing in a con 
venient manner the bulk ice which is manufactured in 
coarse blocks or also in relatively thin rods, for example 
of only about 2 to 5 cm. in thickness. However if such 
ice is stored in storage containers, which may contain for 
example from about 100 kg. to several tons, on account 
of regelation or also on account of the fact that the inte 
rior of the crushed pieces of ice still has a temperature 
of below 0° C., a more or less compact mass soon forms 
in the storage container, which mass can only be manipu 
lated with difficulty. Other loose materials also have a 
tendency, under the weight of a considerable mass or 
under other unfavorable circumstances, to cake together 
and then to be very difficult to discharge. 

In accordance with the present invention the above 
mentioned disadvantages are avoided. According to the 
invention a storage container for the storage, and dis 
charge of loose materials having a tendency to cake to 
gether, comprises a container wall and a container base 
forming a closure therewith, the container wall being 
unconstricted from the top downwards and the container 
wall and container base being rotatable relative to one 
another and the container base being provided with one 
or more openings fitted with superposed hood or cowl 
coverings. 
The container wall must not be constricted at any 

point in a downward direction, as otherwise on caking 
together of the loose material blockages are to be feared, 
which render impossible a descent of the loose material. 
In many cases it is sufficient if the interior breadth of 
the storage container remains constant from top to bot 
tom, in other cases it may be of advantage if the interior 
breadth increases somewhat towards the bottom. Any 
considerable increase of the interior breadth from the top 
to the bottom is as a rule neither necessary nor advan 
tageous. The storage container may have a circular sec 
tion, i. e. it may be of cylindrical or truncated conical 
form, or also an angular section, for example in the form 
of a quadrilateral or hexagon. In the application of cir 
cular section storage containers it is in many cases advan 
tageous to provide on the interior of the container a ver 
tical guide device, for example in the form of guide plates 
which are vertically arranged and prevent a circulating 
movement of the loose material relative to the container 
wall. The base of the container can be horizontal or 
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2 
somewhat inclined or have an upright or inverted coni 
cal form, advantageously with only a small base angle. 
The covered openings of the base are suitably so ar 

ranged that in the relative rotation between base and 
container wall every part of the container cross section 
is swept by at least one covered opening in the rotation. 
The method of covering the openings must be such that, 
on filling the container, loose material does not tend to 
fall directly through the openings. This condition is 
naturally only fulfilled when the conical heap formed on 
filling, the shape of which depends among other things 
upon the nature of the loose material, does not extend 
over the edge of the hole, that is to say when the angle 
of inclination of the plane passing through the extreme 
edge of the hole covering and the corresponding edge of 
the hole, is less than the angle of repose of the heap 
formed by the loose material. 
The covering for the holes are further constructed with 

advantage such that they possess lateral closed walls and 
are only open in the direction of rotation of the base 
relative to the container wall. The lateral closed walls 
can then at the same time considerably increase the sta 
bility of the cover construction. According to the thick 
ness of the plates, the edges of the top or side walls of 
the covering, or both can be sharpened in order to in 
crease the breaking or cleaving effect, such sharpening 
being advantageously effected so that the inclination ef 
fected by the sharpening is on the outside (or top). 
Moreover the whole construction of the covering for the 
holes is suitably so selected that the interior width 
thereof, measured in any direction including the interior 
width of the openings in the base, is at all places at least 
as large or advantageously larger, than at the place where 
the breaking or cleaving effect takes place. This facili 
tates an undisturbed passage of the material through the 
coverings and openings of the holes. 
The rotation relative to one another of the container 

base and the container wall can be brought about, ac 
cording to the circumstances, in such a manner that either 
the container wall is stationary and the base rotates or 
the base is stationary and the container wall rotates. In 
the simplest case the base and container wall can be in 
coaxial relation with one another. This is however not 
absolutely necessary. In the case of angular containers 
the base is advantageously so constructed that it always 
covers the greatest distance across the container section. 
Tightness between base and container wall is not nec 
essary, so that, if desired, a considerable intermediate 
space, for example of a depth within the height of the 
coverings of the holes, may exist between base and 
container wall. 
According to the nature of the loose material to be 

stored, it may be advantageous to suit the size of the 
holes and of the coverings over the holes to the approxi 
mate size of the fragments of loose material contained in 
the storage container. Thus, for example, in the storage 
of ice as a rule one does not have to deal with a situa 
tion in which the already crushed ice congeals within the 
storage container to a completely homogeneous mass; it 
is rather the case that in the caking together fusing takes 
place at Surfaces or even at points of contact of the indi 
vidual ice fragments, which fusing requires relatively 
little force to disrupt it. 
The invention is illustrated in the accompanying draw 

ing in which: 
Figure 1 is a vertical section and Figure 2 a horizontal 

section through a stationary storage container with rotat 
able base, 

Figure 3 is a vertical section through another modifi 
cation of a storage container of the same type, 

Figure 4 is a vertical section through a container base 
which has a conical form, 
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Figure 5 is an enlarged section on the line C-D of 

Figure 1, and illustrates a suitable form of the coverings 
for the holes, 

Figures 6 and 7 are vertical and horizontal sections 
respectively, through a storage container with rotatable 
container wall and stationary base. 
In all the figures 10 indicates a suitable supporting 

surface, 11 the container wall, 12 the container base, 13 
the coverings for the holes, 14 a vertical guide device con 
structed as a guide plate and 15 an electric motor used 
for the drive. In Figures 1, 3 and 4, 6 indicates the 
supporting bearing of the rotatable base, while in Figure 
6 the supporting bearing for the container wall is indi 
cated by 17. In the case of large storage containers of 
this type the bearing race is advantageously arranged at 
the periphery of the base (not illustrated in the figures). 
The loose material shown in Figures 1, 3 and 6 is indi 
cated by 18. The method of operation of the storage container is 
as follows: The loose material is introduced into the 
storage container from the top. After it has remained 
therein for some time and may in some circumstances be 
partially caked together, the electric motor 15 is switched 
on; it rotates, by way of a suitable geared drive, the con 
tainer base in Figures 1 to 4 or the container wall in 
Figure 6. Owing to the relative movement between the 
grab-like hole coverings 13 and the loose material 18, the 
loose material will penetrate the holes in the direction of 
the arrow 1 so long as the motor maintains the relative 
movement. As soon as the motor is switched off the 
descent of the loose material ceases. The desired direc 
tion of rotation is shown in Figures 2 and 7 by the direc 
tion of the arrows 2 and 3, the coverings naturally having 
an edge which extends in the direction of the relative 
rotary movement of the base with respect to the con 
tainer wall. 
The present storage container offers especial advan 

tages, particularly in the storage and discharge of ice, 
because it is possible by suitable selection of the speed 
of rotation and also of the size and number of the cov 
ered openings, to discharge accurately measured quanti 
ties of the loose material from the storage container. It 
is surprising that even in the case of large storage con 
tainers no forces arise which would lead to the destruc 
tion or rapid wearing of the individual parts of the 
apparatus or which cannot be overcome by the applica 
tion of customary driving mechanisms. 
What is claimed is: 
1. A storage container for the storage and discharge of 

loose materials which have a tendency to cake together, 

2,787,884 
4. 

said container having a container wall and a container 
base forming a closure therewith, the container wall being 
unconstricted from the top downwards and the container 
wall and container base being rotatable relatively to one 
another and the container base being provided with 
openings fitted with superposed cowl coverings directly 
attached to the said container base and extending over the 
entire area of said openings and extending therebeyond 
in the direction of relative rotation of the container base 
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with respect to the container wall, said cowl coverings 
being open in said direction of relative rotation, the angle 
formed by the edge of the cowl covering and the edge 
of the opening beneath the cowl covering being less than 
the angle of repose of the loose material within the 
container. 

2. A storage container as claimed in claim 1 of cylin 
drical form. 

3. A storage container as claimed in claim 1 of trun 
cated conical form. 

4. A storage container as claimed in claim 1 having a 
vertical guide device for preventing circulating move 
ment of the material. 

5. A storage container as claimed in claim 1 in which 
the container wall is stationary and the base rotatable. 

6. A storage container as claimed in claim 1 in which 
the container wall is rotatable and the base is stationary. 

7. A storage container as claimed in claim 1 in which 
the coverings of the openings of the container base have 
lateral closed walls. 

8. A storage container as claimed in claim 7, in which 
the coverings of the openings of the container base have 
sharpened lateral closed walls, the sharpened surfaces of 
which are inclined outwards. 
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