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57 ABSTRACT 
Rape seed is dehulled without oil being extracted from 
the kernels thereof by a method comprising heating 
the rape seed to about 45°C, cooling it with a current 
of cold air which carries it to impact against a surface 
to crack the hulls thereof and separating the hulls 
therefrom by moving said current past friction apply 
ing means. 

6 Claims, 5 Drawing Figures 
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3,821,451 
DEHULLINGRAPE SEED 

Rape seed has a very high oil content of approxi 
mately 40 percent by weight, a protein content of 32 to 
35 percent and a fiber content, that is to say cellulose 
content, of 15 percent by weight. 
Up till now rape seed has been prepared by firstly 

crushing it and then expressing the oil from it. The oil 
is then collected. The remaining rape cake has been 
used as cattle feed, the high cellulose content being 
only suitable for cattle and not for smaller farm ani 
mals. The rape oil with a high rutinic acid content is 
used as a vegetable lubricant, for example for transmis 
sion. If the rutinic acid content is low, the oil can also 
be used for human food as in the production of marga 
rine and vegetable cooking oils. 
To date it has not been possible to dehull the rape 

seed as has long been possible in the case of other 
grains. In the case of rape seed it has not been possible 
to remove the hull because on breaking open the grain 
owing to the heat produced the oil surrounds the hull, 
which can then not be separated from the oil. 
One aim of the invention is therefore that of dehull 

ing rape seed and in accordance with the invention and 
this aim is attained in that the rape seed is heated to ap 
proximately 45°C so that the grain diameter is in 
creased, the rape seed is then passed by means of a cold 
air current to an impact plate arrangement, so that the 
hulls are cracked and the rape seed broken open in this 
manner is then separated mechanically by friction 

without oil extraction from the hull. The hull and the 
grain are separated in an air current classifying device. 
With this method there is the advantage that the pro 
tein content of the product obtained, that is to say the 
rape cake, increases and the cellulose content is re 
duced. With the invention it is possible to reduce the 
cellulose content down to 4 to 7 percent as opposed to 
15 percent as was previously the case, that is to say the 
cellulose content is reduced by a half or a third, so that 
the product becomes accessible as feed for non 
ruminant farm animals. The protein content increases 
from 34 to 48 percent. All percentages are given by 
weight. 
The remaining hulls can be spread on pasture and ar 

able land as a manure owing to the high nitrogen con 
tent; this waste product is also useful for manuring 
mushrooms. 

In accordance with a preferred form of the invention 
the treatment of the rape seed is carried out as follows: 

Any iron particles are removed in a magnetic separa 
tor. Following this the rape seed is treated mechani 
cally to remove any other foreign bodies and is then 
passed to a weighing station and finally to a heating sta 
tion. In the latter the rape seed is heated to approxi 
mately 45°C (even at a temperature as low as 60°C oil 
would start to emerge). The rape seed is then passed 
via a hopper into a metering device and from thence 
into a mixing chamber in which it is mixed with a cold 
air current and is then conveyed towards a battery with 
impact plates where an impact treatment is carried out 
and the hulls are broken open, that is to say provided 
with cracks. This procedure can be carried out in sev 
eral stations arranged in tandem. Following this the 
rape seed passes into further batteries in which the hull 
is removed, the rape seed being conveyed along helical 
passages in which mechanical action brings about the 
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removal of the hull. This part of the apparatus or bat 
tery can also be in the form of several units arranged 
in tandem, the outer wall being formed by a helical line 
and the inner by a fixed central body, which on the ex 
terior casing carries a helical line of opposite hand. 
Owing to this the hull is removed from the kernel with 
out the oil being able to emerge. The central part of the 
batteries is arranged to taper slightly in a conical fash 
ion in the direction of movement of the rape seed. 
Owing to the decrease in the cross-sectional area in the 
direction in which it is conveyed the seed is subjected 
to an improved dehulling action. The parts of the bat 
teries or units coming into contact with the rape seed 
can be coated with abrasive material in order to im 
prove the mechanical action. Instead of this it is also 
possible to provide a sawtooth-like casing construction. 

Following this the mixture passes into a header or 
collector and then into an air current classifying device 
in which the separation of the hulls from the kernels or 
grains is brought about by gravity separation, prefera 
bly in a two-stage process. At the outlet of the air cur 
rent classifying device a final product is obtained, that 
is to say the oil-containing and protein-containing ker 
nel material amounting to about 76 percent by weight 
of the input. The result is a coarse grain. The separated 
hulls are supplied to a further air current classifying de 
vice and separated from still adhering fine grain kernel 
or grain components. The small grain particles are sup 
plied to a separator in which rollers provided with poly 
amide casing rotate. Owing to the static attraction the 
hulls adhere to the surface of the polyamide rollers and 
are removed, while the end product drops under its 
own weight downwards. The removal of the hulls is car 
ried out by means of rotating brushes. In this manner 
a second class final product is obtained amounting to 
12 percent of the input. This part of the end product is 
fed to be of second quality because it contains more 
cellulose, that is to say 8 to 9 percent. 
When the oil is expressed from the rape seed de 

hulled in accordance with the invention a rape cake is 
obtained with a protein content between 50 and 60 per 
cent and a cellulose content of approximately 4 per 
cent. The results, which have been obtained by labora 
tory tests, show the advantage of the dehulling method. 
The hulls themselves can be strewn as manure or used 
of a filtering material for industry, the nitrogen content 
providing for a natural filtering action. 

in accordance with the diameter of the rape grains 
the proportion by weight of the hull amounts to 12 to 

55 

60 

65 

16 percent and it was previously found to be impossible 
to undertake such a dehulling operation because the 
size of the grains was so widely scattered and because 
furthermore the kernel is very soft in comparison with 
the hull. The kernel has such a high oil content and 
even slight heating leads to escape of oil, something 
which again tends to stand in the way of an effective de 
hulling operation. 

In what follows the method in accordance with the 
invention will be explained with reference to the ac 
companying drawings, which show an apparatus in ac 
cordance with the invention for carrying on the 
method. 
FIGS. 1A and 1B are a diagrammatic view of the con 

tinuously operating installation for dehulling rape seed. 
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FIG. 2 shows an air current classifying device ar 
ranged to be fed by the installation shown in FIGS. A 
and B. 

FIG. 3 shows, on a scale larger than that of FIG. A., 
a sectional view of batteries or units denoted by refer 
ence letter B in FG. A. 
FIG. 4 shows, on a scale larger than that of FIG. AB, 

a sectional view of a battery C. 
The rape seed is passed via a magnetic separator MA, 

which removes any metallic components, to the inlet 
10 of a separator AS, in which any other foreign bodies 
and impurities are removed. From the output 12 of the 
separator, the rape seed cleaned in this manner is 
passed to a weighing device W and from this latter to 
a heating device in which the rape seed is heated to a 
temperature of approximately 45°C (110°F). The heat 
ing device is of the radiant type and the rape seed re 
mains at this raised temperature for 2 to 3 seconds. 
During this short heating action the diameter of the 
rape grains increases by about 2 to 3 microns. The 
heated rape seed is removed from the heating device 
via a hopper T and a metering device D and is passed 
to a mixing chamber MK, which is heated at a maxi 
mum temperature of approximately 10°C (50°F) and 
has a maximum moisture content of 45 percent. In this 
mixing chamber MK the heated rape seed is constantly 
brought into contact with a cold air current, which is 
supplied by a blower V. The consequence of this is a 
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shrinkage of the grains or kernels, this constituting a 
physical requirement for the separation of the hull from 
the kernel. The hull keeps the same shape that it had 
before the heat treatment, 
By means of an air current speed of 1,300 to 1,700 

meter/min the rape seed carried in the air is led to the 
dehulling machine proper, which is made up to tandem 
connected batteries A, B and C. In accordance with the 
embodiment shown three batteries of each type are 
provided. It is, however, possible to use less batteries or 
in particular cases to arrange still more batteries of 
each type in tandem. The batteries A have funnel 
shaped tandem arranged impact plates 14, the angle of 
impact being so selected that only a relatively weak im 
pact load occurs, which only results in the breaking 
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open of the hull and prepares the hull for the actual de- 45 
hulling operation. 
The rape seed with the hulls broken open in this man 

ner is passed in the air current to the batteries B, of 
which one is shown in detail in FIG. 3. These batteries 
B are so constructed that the rape seed is caused to 
carry out a spiral or helical movement and owing to 
contact with the channel wall dehulling occurs. The 
batteries B consist of a cylindrical housing 6 with an 
inner wall 18 which has a helically running groove. At 
a spacing from this wall there is a core 20 which be 
comes wider in the direction of passage (arrow P) and 
the outer casing of this core 20, also provided with a 
helical groove, is arranged in the housing so as to leave 
a passage chamber 22. The thread 24 formed by the he 
lical groove on the core 20 has a sawtooth cross-section 
as can be seen from FIG. 3. Owing to the conical con 
struction of the core 20 the passage cross-section of the 
chamber 22 decreases from the inlet end 26 towards 
the outlet end 28. On passing through the chambers 22 
in the form of a helical whirl the hull is removed from 
the kernel without any oil being able to escape. 
As can be seen in the case of the batteries B the heli 

cal lines on the outer casing and the core casing are of 
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4. 
the same hand. Instead of the threaded casing 24 the 
core can also be provided with a casing of abrasive ma 
terial, for example in the form of carborundum or the 
like. 

In the following batteries C the rape seed is again 
subjected to the action of a helical vortex or whirl ac 
tion, though in the opposite direction as was the case 
with the batteries B. These batteries C consist of a 
housing 30 with a comparatively smooth outer casing 
32 and a conical core 34 with a diameter increasing in 
the direction of passage. The core 34 has a helical strip 
36. The annular passage chamber 38 again tapers in the 
passage direction in cross-section though, however, the 
passage cross-section is lower than that of the arrange 
ment of the batteries B in order to achieve dehulling in 
stages. The tube 32 limiting the outer wall of the annu 
lar chamber 38 tapers in the passage direction and this 
tube is carried by a cleat and can slide upwards and 
downwards in relation to the housing wall. The tube 
cleat 40 is carried by screws 44 in the housing and can 
be adjusted in the axial direction, so that the cross 
section of the annular chamber can be adjusted. 
From the last battery C the rape seed with the hulls 

which have been removed passes into a spiral cyclone 
Cy which is constructed with double walls because the 
hulls cause considerable wear owing to their spiral 
movements, so that the wall must be capable of being 
easily replaced. Via an air lock 46 the dehulled grains 
or kernels pass from the cyclone, together with the 
hulls, into an air current classifier LS, and then pass 
into a further air current classifier LS. The hulls and 
the kernels are separated by gravity separation in these 
devices and at the output 48 of the second air classify 
ing device LS coarse grain rape of a first quality is ob 
tained so as to amount to about 76 percent by weight 
of the input feed. The air classifying device operates in 
accordance with the counter-current principle and the 
guidance of the air can be adjusted in order to obtain 
a favourable separating action. The reason for the use 
of two air classifying devices is that 24 percent by 
weight of hulls without any admixture are removed 
from the first air classifying device LS at 50 and these 
hulls can be directly used without any further treat 
ment, while the remainder must be supplied to the sec 
ond air classifying device. From the output 52 of the 
latter hulls are drawn off which contain small amounts 
of core or kernel and the mixture must therefore be 
subjected to further separation, this being carried out 
in a screen sifter PL (FIG. 2). The proportion of hull 
material amounts to 16 percent of the rape seed, which 
was supplied under pressure to the batteries. At the 
output 54 of the screen sifter PL the utilisable output 
material, that is to say the fine grained parts are drawn 
off and supplied with a separator SP. The hulls are 
drawn off at 56 and the dehulled rape seed is drawn off 
at the output 58, from whence it can be passed to oil 
presses. In the separator SP several rollers 60 are jour 
nalled in tandem, whose casing is provided with a plas 
tics material layer, for example of polyamide so as to 
make possible a high static charging. Owing to this 
charge the hull residues are attracted, while the flour 
is passed on and can be drawn off at the output 62. The 
hulls are brushed off the roller casings by rotating 
brushes 64 and supplied to the output 65, from whence 
a second class final product is obtained, its quantity 
amounting to 12 percent by weight. This end product 
is said to be of second class quality because it contains 
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more cellulose than the product at the output of the air 
classifier LS2, that is to say it contains 8 to 9 percent. 

The effectiveness of the method in accordance with 
the invention is due to the fact that the dehulling action 
takes place in connection with compressed air and no 
moving parts are necessary, which might produce a 
heating effect during the treatment. Accordingly the 
rape seed is only damaged to a slight extent. An advan 
tage of this is that the costs for servicing the system are 
very low and the system is furthermore extremely adaptable. 
The apparatus in accordance with the invention is 

not only suitable for dehulling rape seed but can also 
be used for the following grains for the same type of de 
hulling: wheat (soft or hard), barley (six-rowed and 
two-rowed), feed barley, rice, mustard seed, linseed, 
sun flower seed, sesame seed, maize, cotton seed, soya 
beans etc. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are as follows: 
1. A method of dehulling rape seed, comprising the 

steps of: 
heating the seed to approximately 45°C. to increase 

grain size; 
applying a cold air current to the rape seed to cool 
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it and also pass it to and through an impact apply 
ing step; 

cracking the hulls by causing the cold air current to 
carry the rape seed to impact the rape seed against 30 

6 
a surface so that the rape seed is broken open; and 

separating the seed mechanically from the hulls by 
friction by causing the cold air current to move the 
seed past friction applying means; 

all of the steps being performed without oil being ex 
tracted from the kernel of the rape seed. 

2. The method in accordance with claim 1, wherein: 

the heating step is performed in an interval of 2 to 3 
seconds; - 

the cold air current is at approximately 10°C. and has 
a maximum moisture content of 45 percent. 

3. The method in accordance with claim 2, wherein 
the cold air current moves the rape seed through the 
impact step and the mechanical separation step at a 
speed of approximately 1,300 to 1,700 meter/min. 

4. A method in accordance with claim 1 in which the 
rape seed is passed through a magnetic field to remove 
metallic particles, and other foreign particles are also 
removed from the rape seed prior to said heating. 

5. A method in accordance with claim 4 in which 
after dehulling, the rape seed is classified by falling 
through an updraft of air. 

6. A method in accordance with claim3, in which the 
rape seed in the air current is caused to follow a curved 
circulating path in the impact and mechanical separa 
tion steps. 
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