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Uevice and process fo.r the comminution of materials 

The· pres·~mt invention concerns a device :and process 

for the comminution of materials, such as comminutable 

material originating from industries or from private 

households~ In particular, the present.invention 

concerns the· comminution of difficultly recyc·lable 

wastes, especiall.y those fr.om cutting processes, e •. g •. 

metal shavings,. cheque cards,. tapes.·· and the like •. 

Metal shavings represent a prob].em since the;y occur 

in large volume and thus take up considerable transport­

ation space in the case of di~posal, i.e. the return to 

the steel production •. 

Therefore, one has. already tried_ to comminute the 

wool!"'"like shavings, e .•. g •. to tear up with rotating 

. )-· knives, which does not lead to the de·sired result 
....... __ ····"'· 

because, on the one hand, introduction into the 

effective range of the.knives makes· problems since the 

material springs back very strongly and, on the other 

hand, r~idly rotating knives are jammed by the metal 

shavings. 

Tapes and similar film-like articles tend to wind 

around the comminution device, which leads to frequent 

interruptions • 
. Similar problems arise. in the case of the c omminution 

of household waste, for which reason reliable, small 

devices are n~t on the market. 

Therefore, the present invention has set itself the 

task of providing a device with the help of which 

commfo'1table industrial was:te and material from the 

privat·e household can be comminuted .in a very simple. 

and reliable way, whereby, furthermore, it ie also 

eneured. that the cleaning of the cevice, e.g. in the 

case of change of the supplied material to be commin­

uted, is po·ssible in a very eas3 way·. 

The eol.ution of this task takes place in the case 

of a.:-"·device for the comminution of materials consisting 

-·.~ 
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of a musing, ae well. ae interacting cutting elements 
housed therein, whereby the cutting elements consist 
of rows· of knives spaced. apart and engaging each 
other comb-like with an upwardly widening angle and 
the knives simul.taneousl;y carry out a scissor~1.ike 
movement and also, with the help of a crank_, __ a turning 
movement around an ·axis. 

The comminution process takes place as follows: 
The comb-like engaging cutting bars are moved against 
one another· with relatively low frequency in a 
scissor-like manner, whereby, -in the upper part of the 
V-shaped introducing wedge, the material is compacted. 
Compacted material needs less space and, therefore, is 
moved to the lower part of the introducing wedge until 
it is gripped by the cutting bar and is cut or broken 
up. Since the process can take place relatively 
slowly, no all too great forces are necessary for the 
swivelling movement so that, in principle, this can 
be carried put manually. 

However, simul taneousl.;y wi.th the scissor-like 
movement, because of the crank drive, an up and down 
movement of the knives takes place, whereby the angle 
between the· knives ismduced in the case of the 
downward movement and the material to be comminu1ted 
iS· thereby drawn into the cutting region. 

The simultaneous cutting movement and the swivel 
mo.vement resul.ting b;y the crank can, in principle, 
be provided. according to the invention in two wa-,s. 
Fi~st, the knives can be sssembl..ed in a frame and be 
rigidly combined. with one another, whereby th~ frame 
is coupled to a shaft via one or more lower bridges 
so that the bridge is forced around the shaft by the 
engaging movement and the knives· are thus swivelled 
on a circular path with the.radius of the length· of 
the bridge. In the case of this solutio:n, it is· 
advantageous· to close the frame (rigidl;y) fixed to 
the bridge via· a lower shank and:·to let the knives 
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of the counter. frame to. pass through in comb-like way_· 
and to allow to rest on the lower. shank. 

A. further very important advantage of the···s olution 
according to the invention is that the cutting device 
can be very easily removed. from the device, which 
considerably simplifies the changing of the tools or 
the- cleaning o·f the device. Since the cutting combs 
grip··. through one ano.ther and are open at the lower 
side, the;y can easil;y be pulled out after removing 

- the upper. bear~ng. 
The knife frames can be correlated in their inter­

mediate spaces with wiping eiements which are fixed, 
for example, on the opposite walls of the housing •. 

The invention is no.t restricted to opposing, plain 
cutting elements; the elements can be formed angular 
or rounded along the cutting line,, whereby e •. g ... also 
the cutting region has its deepest point in the middle. 
For this purpose, it is merely necessary individually 
to mount the knife frames of the second element each 
separately movabie. Besides the low working frequency, 
a relatively short swivelling movement is, in most 
cases, sufficient for the commin~tion, so that the 
device can be o:f small construct.ion. Since e.g. the 
shavings are produced continuousl.y in the case of 
turning and also in the case o:f use of such a device 
in the household, only small q~antities are to be 
comminuted and a short-time proces.sing of large 
vci>iumes is no.t necessa.r;y, small. singl.e station 
devices can also be produced. at low cost •. 

aimilarly,_ no high requirement is made fo~ the 
motor capacit;y since very high transmission ratios 
are possible. Advantageously, the motor thereby 
drives an eccentric with which is fixed. the uppe.r· 
rim of the frame of the fir~t cutting element, pr~fer­
ably on both ends, and whereby preferably both cutting 
elements are moved towards each other •. Such.a drive 



is constructionally not expensive and of great 
durability. 

Furthermore, the above-mentioned springing back 
of the material to be comminuted can, according to 
the invention, be reduced b;y rows of barb~d teeth 
with horizontal teeth flanks, arranged above-the 
cutting bar, which hold down the material in the case 
of compacting and simultaneously additionally defovm it. 

The second cutting element which ca.n pass through 
the first one is advantageous:J:, detachably connected 
with the wall of the housing in order to be able to 
remove this for cleaning purposes •. For this purpose, 
at the end on the upper fixing of the second cutting 
element, e.g. spring-loaded pins can be provided which 
engage with appropriate pocket holes at the end of the 
bearing or the second element is simply stuck into 
the bearing. 

The first cutting element can also be removably 
connected with its bearing and its motor. 

A second possibility of the overlapping of cutting 
and swivelling movements produ-ced by the crank consists 
in mounting the knives on a crank shaft and fixing the 
former· against arms which rest on both sides near the 
cutting region, instead of mounting it against the 
rot.ata.\>l;y-mounted bridge, or the shank which on the lower 
Side connects the cutting comb •. In this way, on the 
cimnk shaft can be provided separate e9centrics f 0 r 
each knife so that e.g. in the case of offsetting in 
each case of 90°, only every fourth knife (of e.g. 
about 20) runs··with identical movement. 

The·arm~ can be supported by pneumatic springs 
relative to the housing so that these move backwards 
in casepf overload and prevent the destruction of the 

knives. 
Advantageously, as also in the case of the above­

described embodimental form, the knives can have a 
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saw-like shape. and/or be bulged towards the cutting 
region • 

.Furthermore, a furthe·r ·important improvement of 
the present invention consists in saw discs being 
mounted between the knives., These grip through the 
gaps necessarily present between the knives.£or the 
reception of the opposite-lying ones and are so 
dimensioned and mounted that the teeth of the saw 
discs project over the knives in the casebf their 

.. : . l 
backwards movement, remove at~ached· parts, possibly 
comminute against the knives and transport downwardly 
to the lower cutting region, i.e. the turning direction 
of the saw discs is not the same as the opposite-
lying ones. 

In the case of the bringi:ng together· _of the knives 
and the swivell.ing inwardly and downwardly thereby 
taking place, the knives again move beyond the saw 
discs and possibly again remove adhering material 
from the discs so that the knives and the saw discs 
mutually clean e-ach. other .. al terns tingly. 

Below the knives, a drawer is proved W:hich collects 
the emerging smalL material. Several drawers can be 
placed on top of one another so that in t·he case of 
chang:j.ng the material to be comminuted (change .fr.om 
synthetiic material to food residues or cardboard etc.) 
different drawers can also be inserted in which the 
material can be collected. 

The motor ·ror dt!iving the knives is':p.referably 
eqµipp·ed with an overload protection which turns off , 
if the power.· consumption is too high, which is necessary 
if accidentally parts·: are ,inserted which cannot be 
comminuted in o·rder thereby to protect.: the knife 
frame~ against destructio~. 

In addition, t:Q.e eafeguard is so arranged that, 
after the &·topping of the cutting movement, the 
cutting elements are drawn back into the starting 
position, i.e.. the biggeet opening angl.e •. 
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The knife frames can be provided with wiping 
elements projecting into their gaps which can e.g. 
be fixed to the opposite-lying walls of the housing •. 

It is suggested to close the housing with a 
swivellable closure, whereby this is connectable with 
the motor or its housing and the eccentric ~~ 
swivellabl;y mounted in such a way that, in the case of 
opening of the closure, the first cutting element is 
drawn back to the biggest opening angle. This connection 
can be released so that the space behind the cutting 
element is accessible for cleaning purposes. 

In the inside of the device, nozzles for the intro­
duction of cleaning fluid can be provided which e.g. 
free the above-mentrioned shavings from adhering drill 
fluids·so that the comminuted shavings can be worked 
up directly. 

The present invention is explained: in more~etail 
by the embodimental example with reference to· the 
accompanying Figures. 
Figure i shows this in three dimensional view 
Figure 2 shows the functional scheme 
Figure. 3 shows an embodimental form with double sided 

crank drive •. 
The device consists o:r·· a housing 1 with the two 

cutting elements 2, 3 provided therein. The cutting 
elements each have rows o:f knife bars 4, which engage 
in the lower region and therb:y form a row of scissors-•. 

The cutting element 2, shown in Figure l on the 
left·~· has· a. fr.ame. 5 to which the knife bars are fixed, 
whereby the knife bare of the second cutting element 3, 
shown on the right, rest on the lower shank 6 0£ the 
frame 5 or a.re pressed against this during the ·cutting - · 
proce:s·s. 

The first cutting element 2 has bridges ? fixed on 
both· sides of the frame which are mounted via a shaft 
16 .and shift the turning axle with regard to the lower. 

I-~· 



ed.ge of the frame 5 backwards in the direction of the 
wa·ll of the housin.g, so that a turriing of the first 
element around the shaft 16 simultaneously with the 

.. 
change of the angle produces an· upward or downward 

movement. 
The·. second cutting el.ement 3 is open on its lower 

sid.e and can be inserted between the knife bar 4 of 
the first cuttii:ng element 2 or removed the·refrom .. 

The second cutting element 3 is turnably mounted 
on the upper end to the oppositely-lying wall. of the 
housing by a shaft l?, whereb~ the connection with 
the wall. of the housing is releasable,- e.g •.. by spring­
loaded pins (not shown) engaging from the autside into 
pocket holes~ in order to be_ able to withdraw the 
second cutting element 3 aft.er opening o! the cover 14 
for· the cleaning of the knives and/or the interior. 
In e~eciall;y preferred way,. the shaft 17 (together 
with the cutting element 3) is inserted into the 
ho·using or a fixture attached to this. Above the 
cutting elements 2,~ 3,_ movable teeth rows· 11. with 
horizontal tooth flanks 15 are present which are 
tilted downwardly and thereby hold the inserted 
material in a barb-like manner. 

The teeth can be especially closer to each o-ther 
than shown and also engage into one another in order 
to compact and to fo.rm the material to be comminuted 
befare the gripping b;y the knife bars. 

The f'.irst. cut-ting element 2 is turna·bl;y mounted 
on an· eccener.ic 10 around the axis 16, whereby this 
is connected via a co.nnec ting rod with the axis 19 , 
and is set in mo.tion by a motor drive. 9. 

·The _motor.· 9 can be present in its own motor 
hous.ing 20 .. 

The cov.er 14 is tiltably mounted o.n the housing 
in bearings 22 •. The mo.tor housing 20 is a1so tilt­
abl.e b;y bearings-"·22. This mo.tor housing 20 is 
connected via_ t.he eccen§ric 1.0. with the first 



cutting el.ement 2. in such~ a way that, bv til.ting back 
"' of the.cover 14, around the pins 21, the first cutting 

element ? is brought from its upright position into an 
illustrated backward position in order to provide the 
biggest possible filling space. 

For cleaning purposes,. the pins 21 can ?~ withdrawn 
and !thereby the motor housing 20 and thus the cutting 
element 2 brought into a lower or upright position. 

Below the cutting elements, coll.acting containers 
in the form of drawers 12 can be provided into which 
the comminuted material falls,. whereby,. for different 
materials, superimposed exchangeable drawers are 
possible. The knife bars 4 can be combined with movable 
or rigid wipers 13 by special fixings 21~ 

Figure 2 sh(gMS the two interengaging cutting elements 
2 and 3,, whereby the first one is rotatably mounted 
around the. point P1 which lies outside of the plane of 
the element so that all points of the element move in 
circular paths K1 around P1 and, besides the hori-
zontal one, show a significant vertical movement. 

The element 3 is turnable around P:2 , all points 
moving on circular paths K2 with a predominantly 
horizontal component in the case of change of the 
cutting angle a, whereby tb.9 knives of the element 
re~t on the shank 6 of the first element,. i.e. are 
pressed down by the material to be comminuted. In 
principle, a circular path ~· can also .. be produced 
when the turning point :e2 i·s .. displaced via an 
additio.nal leve.r P2 , in·"ord.er also to impart to :the 
secpnd cutting e~ement 3 a bigger downward component. 
P2. a.nd P2_, can, in principle, also lie lower than 
shown in order e.g. to strengthen the compacting 
before the cutting~ 

Force A used for the comiµinuting acts on the top 
of the first cutting el.ement A (eccentric drive). An 
additional drive A.' of the second element is possible 
but necessitates its dismantling before pulling out. 

1 ·-·· 
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R·urthermore., it is po·ssible aD..so to rotate both 

rows ··ar knives on their upper end and also t~. provide 
them individua11, with lower bearings,. which provides 
the po·ssibilit' that the devices give way if a· pre­
de"termined force is exceeded. rn arising of such a 
case,. the kni!e ~.ow:s with the devj;ce move outwardly 
and op~en the·. cutting gap,. so that non-commiriuted 
mate-rial (e •. g •. with hardness close to or greater: than 
the hardness· of the knife) can emerge below w.ithout 
damaging the knives. 

Figure· 3 shows· a·n espe.cially preferred embodimental 
form of the present inventio·n ,. in which the opposite­
l;ying, interengaging rows of the knives 4 (for a· better· 
view, only the left row in shown) are mounted on the 
head end in an eccentric shaft 23 which are, in each 
case~ driven via a chain 28 by the motors 29. The 
e6centrics can e.g •. be positioned at an angle of 90° 
towards each other. 

Furthermore, the knives 4 can be curved as illus­
trated, i.e. means bulging inwardly and provided with 
tee·th 24 .. 

The knives lie belo.w against outer swivel srams 25 
which are supported via pneumatic springs 30, whereb' 
the spring pressure is matched with the strength of 
the ~nives so that the,. can give way when overloaded. 

Betw.een the kni.ves 4 are placed saw discs 26 which 
lie in the gaps formed by the interengaging knives and 
their. diameter a.nd arrangement on the axis 32 is so 

chosen that, in the case of downward movement of the 
~ 

knives 4, .. they· are. covered by these and, in the cas-e· of 
draw.ing out, they project into the cut.ting region 2?, .. 
and, in this waY. ,. even comminu.te ma.teria;L. adhering 
a·gainst the knives 4 and,, on the other hand,. clean 
these and conve' the material.downward!,. 
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The. sa.w disc.s 26 can also be supported b;y 
pneumatic springs, they.: are driven via the eccentric 
shaft 23 by chains 28,. 28' •. Furthermore, as shown, 
the· arm 25 and the. saw disc axes 32 rest on.a support 
pair 33 tiltably positioned. on both sides of the 
knife 4 and, in addition, the saw discs 26 can be 
c·onnected to a sliding clutch 31 ·so that these can 
stop· for a short time and, after·wiP.fng o'ff of the 
knives· 4, can be started again •. 
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ir Device for the comminution of materials, consisting 
of a housing (1), as well as interacting cut-ting 
el.ements (2, 3)-housed therein, characterised in that 
the cutting elements consist of rows of knives (4) 
spaced apart and engaging with one another·_ in a· comb­
like manner at an angl.e widening upwardly and the 
knives are d:t-i:vable in such a manner that the;y· 
simultaDeously carry out a scissor-like movement and 
also, with the help of a craI!_k drive (7, 16, 23),. a 
swivelling movement around an axis (16, 23) of the 
crank drive. 
2. Device according to claim 1, characterised in that 
the knife bars (4) of the first cutting element (2) 
are held in a frame (5) with a lower horizontal shank 
(6) and are tiltable over backwardly extending bridges 
(?) fixed to the frame (5) around a joirit (8) positioned 
near the wall. of the housing, so that the first 
cutting element (2), in the case of turning around the 
joint (8) in the cutting zone, simultaneously makes a 
downward movement and that the second cutting element 
(3) has knife bars (4) which are open downwardly which 
rest on the lower shank (6) of ·the frame (5) of· the 
first cutting element (2), whereby the knife bars (4) 
are connected (rotatabl;y) with an_ upper bearing. 
3. Device according to claim 1 or 2, characterised in 
that the first cutting element (2) is pivotable by a 
motor drive. (9).-
4 .•. Device according to at least one of claims l to 3, , 
characterised in that the motor drive (9) is an 
eccentr.ic dr.ive (10). 
5. Device according--to at least one of claims 1.. to 4, 
characterised in that opposing downwardl..y inclined 
teeth rc!MS (11.) with horizontal flanks (15) are 
po.sitioned. above the cut.ting elements (2.,3). 

Hllllll.llll" lllll lllll ll 1111-
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6., De.vice according to at l.east one pt claims l. to 5, 
characterised in that the downwardl.y open second 
cutting element (3) is detachablj' fixed: to the.housing 

(1.) and removable therefrom •. 
? •. Device according to at least one of claims 1. to 6, 
chera .. cterised in that drawers (12) for the reception of 

the comminuted material are provided below the cutting 
elements (2, 3). 
8 •. Device· according to at least one of cl.aims 1 t.o ? , 
characterised in that wipers Ci3) lie adjacent to the 

knife bars (4). 
9 •. Device acc:ording ·.to at least one of claims 1 to 8, 

characterised in that the knives (4) are provided with 
tee·th (24). 

lOr Device according to at least one of claims 1 to 9, 
characterised in that the knives are mounted on upper 
drivable eccentric shafts (23). 
11. Device according to at least one of claims 1 to 10, 

characterised in that the knives (4) lie against lower 

swivel arms (25). 
12. De;vice according to at least one of claims 1 to 11, 

characterised in that the knives (4) are curved. 
13. Device according to at least one of claims 1 to 12, 
characterised in that saw discs (26) are positioned in 
the· gaps. between the knives (4) in such a manner that 
they· overlap into the cutting region when the knives 
(4) are moved to an outward position and are covered 
b3 the knives in their inwardly turned position. 
14. Device according to at least one 0£ claims 1 to 17, 

~ 

char.ac terised in the t drawers (12) f'or the reception of 
the comminuted material are provided below the cutt.ing 
elements (2, 3). 
15. Device according to one or mo:re of claims 1 to 14, c 

characterised in that the moto~ (9) driving the cutting 
elements (2, ~ is provided with an··overload safety 
device which etops the. cutting movement in the case of 
overloading and. returns the. elements to the largest 
angle. 

I 1111111 flf Ill 11111 1111111 1111 
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16 •. Device according to one or more of claims 1 to 15, 
characterised in that the cover (1.4) of the.housing 
(1.) upon opening brings the motor housing (20) b:y 
means of p:Uns (21) and thus,via a connecting··rod (18), 
the cutting el.ement (2) into the greatest possible 
backward position. 
17. Device according to one or more of claims 1 tol6, 
charac:teris·ed in that the motor housing (20) is turned 
downwardly b:y removing the pins (21.) when the cover 
(14) is open and thus the cut~ing element (2) is 
brought into a vertical position. 
18. Process· for the comminution of material with the 
help· of shear-like interacting rows o·f knives to be 
moved towards one another with formation of ' cutting 
gaps.ch&racterised in that one impinges the knives 
hanging in V-form and converging d·ownwardl:y with 
material to be comminuted coming from above, supports 
the knives below during the comminution, rotates the 
upper ends of a·t least one. row,. ~hereb;y the lower 
ends af the knives slide up and down on the support 
and the angle between the opposite-lying knives in 
the thereby produced cutting gap is periodically and 
continually formed in such a way· tha.t it comminutes 
in the case of inward and downward movement of the 

· knives. 
19. Process according to claim 18, characterised in 
that the knives are provided with a teething. 
20. Process according to cl.aim 18 or 19, characterised 
in that one rotates saw tooth discs between the knives 
which engage periodically in the cutting region d~±i~ 
the turning movement ceased b~ the upper rotation of 
the knives, ther.eby wipes· off : adh,e.ring material from 
the knives and. conveys comminution· material downwards 
into the cutting gap. 

111111111111111111111111111111 
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21. D.evice according to one or mo·re o.f claims 18 to 

20,. chs.r.acterised. in that the knmiies (4) are supported. 

on their JJower ends with a predetermi.ned forc·e and 

moved aside in the case. of exceeding this force. 

22 •. Device according to one or mo·re of claims 18 to 

21, characterised in that the knives are driven 

as;ynchronicall:y and are successively brought into 

a cutting position •. 

-------------
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