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range of the kninas, MRIESoP{@PhsEEng Pron! A9dustries or from private
households, In psrticular, the present.invéntion
concerns the comminution of difficultly recyéiable
wastes, especially those from cutting processes, e.g..
metsl shavinge, cheque cards, tap€g  and the like,
Metal shavings represent s problem gince they occur
in lsrge volume and thus take up considerable transport-
ation space in the case of digposal, i.e, the return to
the steel production..
Therefore, one has aslready tried to comminute the
wool-like shavings, e,g, to tear up with rotating
> knives, which does not lead to the desired result
“ becsuse, on the one hand, introduction into the
effective range of the knives mskes problems since the
material springs basck very strongly snd, on the other
. hand, rgpidly rotsting knives are jammed by the metal
shavings, _
- Tepes and similar film-like srticles tend to wind
around the comminution device, which leads to frequent

QT
._

interruptions,

Similsr problems arise in the case of the comminution
of household waste, for which reason reliable, small
devices sre not on the market,

Therefore, the present invention has set itself the
task of providing a device with the help of which
comnioutable industrial waste and material from the
privaste household cen be comminuted in & very simple
and relisble way, whereby, furthermore, it ies also
ensured. that the cleaning of the device, e,g, in the
case of change of the supplied-material to be commin-~
uted,is possible in 3 very easy way.

The solution of this task tekes place in the case
of adevice for the comminution of materials consisting
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mgt eriad springs back very strongly and, on the other hand, rapidly
rotating knives are jamed by the netal shavings. Tapes and sim | ar
filmlike articles tend to wi nd ar.ound the comm nuti on. device, which | eads
to frequent interruptions. Simlar problens arise in the caseof the
commi n- ution of household waste, for vWHT%rreason reliable, small devices
are not on-the market. For the comminution of materials, devices are

known with conb- | 9ked IPBEdNGgAH e ldnige interacting, cokiinai ademeatsabove
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movement snd 8lso, with the help of & crank, 2 turning
movement around an axis,

The comminution process tskes place 8s follows:
The comb-like engaging cutting bsrs are moved against
one another with relatively low frequency in s
scigsor-like manner, whereby,-in the upper part of the
V-shaped introducing wedge, the msterial is compacted,
Compscted materisl needs less space snd, therefore, is
moved to the lower part of the introducing wedge until
it is gripped by the cutting bar snd is cut or broken
up., Since the process can tske place relatively
slowly, no all too great forces sre necessary for the
swivelling movement so that, in principle, this can
be carried put masnually,

However, simultaneously with 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 is reduced in the case of the
downward movement and the material to be comminuted -
is. thereby drawn into the cutting region.

The simultaneocus cutting movement and the swivel
movement resulting by the crank can, in principle,
be provided according to the invention in two ways,
First, the knives can be assembled in 3 frame and be
rigidly combined with one another, whereby thé frame
is coupled to 8 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 solution, it is

~ sdvantageous to close the frame (rigidly) fixed to
.the bridge via & lower shank and to let the knives

I
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23 ®herefore, the present invention has set itself the task of providing
a device with the help of which comm nutable industrial waste and materi al
fromthe private household can be comm nuted in a very sinple and reliable
~way, thereby, furthernore, it is also ensured that the cleaning of the
.device, e .g. in the case of change of th%-supplied material to be comm n-
uted is possible in a very easy way. According to the invention, the
sol ution of thisofadihe fauntenderane hte paspcEhraushy itheombatlilks WaAY t he

~main claim advaahag%waﬂm@ob §tb@ﬁneh&omadernshla%ksub8| diary clainms.
+ The comm nution process, takes ace as | ows: The conb-1j ke engagi ng
' cutting bars are novéd Iphben WW%@FaﬁFtﬁ vapiesecof 1te ﬁr‘é’g}lﬂm in

- a scissor-1like rraaa@rmlm,ertﬁbythe mﬁMUﬂaﬁrlsatha@f thbec\&ﬁﬂ&rgecaence
- introduci ng wedge, 5@ naterlal terjal .needs
0

| ess space and, CREr Sforv@TY f I&”\BF’HEE 8fVltc e "3 GHuci ng
wedge until it |sogsmmartuiytsﬁmp1iflag the ehdngingubforther diewls or

the cleaning of the device, Since the cutting combs
~ grip through one another and are open at the lower
side, they csn easily be pulled out after removing
- the upper bearing,

The knife frames can be correlated in their inter-
mediate spaces with wiping elements which sre fixed,
for example, on the opposite walls of the housing.

The invention is not restricted to opposing, plain
cuﬁting elements; the elements can be formed sngular
or rounded along the cutting line,. whereby e,g. also
the cutting region hss its deepest point in the middle,
For this purpose, it ie merely necessary individually
to mount the knife frames of the second element each
separately movable, Besides the low working frequency,
a relatively short swivelling movement is, in most
cases, sufficient for the comminution, so that the
device can be of smell construction, Since e,g. the
shavings are produced continuously in the case of
turning and also in the case of use of such a device
in the household, only small quantities are to be
comminuted and 8 short-time processing of large
volumes is not necessary, small single station
devices can also be produced at low cost,.

Similarly, no high requirement is made for’ the
motor capacity since very high transmission ratios
are possible, Advantageously, the motor thereby -
drives an eccentric with which is fixed the upper
rim of the frame of the first cutting element, prefer-~
ably on both ends, snd whereby prefersbly both cutting
elements are moved towards each other, Such a drive
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yp . Since the process can take place relatively slowy, no all too great
forces are necessary for the swivelling novenent so that, in principle,
this can be carried out manually. However, sinultaneously with the

sci ssor-1like novenent, because of the crank drive, an up and down novenent
of "the knives takes place, whereby the angle between the knives is reduced
in the case of the downward novenent and the nmaterial to be comminuted is
t hereby drawn into the %utt The, si nul t angous cutting

moverent and t het Sy GBF SREGLADRE ]g&qﬁrﬁfﬂﬁpq%ﬁﬁcﬁ% kOtaBTePH principl e,
be provided accoddrabilldtyhe invention in two ways. First, the knives can
e el ed L o LR ABEARR L G PRSI B SRRL0E nathe <Y

of the materisl to be comminuted can, according to

the invention, be reduced by rows of barbed teeth

with horizontal teeth flanks, arranged above the

cutting bar, which hold down the material in the case

of compacting end simultaneously additionally deform it,

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

The first cutting element can slso be removably
connected with its bearing and its motor,

A second possibility'of the overlapping of cutting
and swivelling movements produced by the crank consists
in mounting the knives on 8 crank shaft and fixing the
former ageinst arms which rest on both sides near the
cutting region, instead of mounting it agsinst the
rotatably-mounted bridge, ot the shank which on the lower
side connects the cutting comb, In this way, on the
crank shaft can be provided sepsrate eccentrice for
each knife so that e,g, in the case of offsetting in
esch casse of 900, only every fourth knife (of e.g.
sbout 20) runs-with identical movement,

The -arms can be supported by pneumatic springs —
relative to the housing so that these move backwards
in casebf overload and prevent the destruction of the
knives, ' |

Adventageously, as slso in the case of the sbove~-
described embodimental form, the knives can have a



2A so:that the bridge is-forced around the shaft by the engagi ng novement
and the knives are thus swivelled on a circular path with the radius of
the length of the bridge. In the case of this solution, it is advantageous
to close the frame (rigidly) fixed to the bridge via a |ower shank and to
l'et the knives of the counter. frame to-fass through in conb-like way and to
allowto rest on the | ower shank. T _ 3 of the
counter frame t@aadsiidrshupe i sndpod- bekbulgedatdwsanrds |the tautEingon t he
| ower shank. A further very inportant advantage of the solution
according to th&%&hhtion is that the cutting device can be ..very easily
‘renoved fromthe deWunsthewmehe, 8 further importeant improvement of

the present invention consists in sew discs being
mounted between the knives, These grip through the
gaps necessarily present between the knives. for the
reception of the opposite-lying omnes and are so
dimensioned and mounted that the teeth of the saw
discs project over the knives in the casq@f their
backwards movement, remove attached parts, possibly
comminute sgainst the knives and transport downwserdly
to the lower cutting region, i.,e, the turning direction
of the saw discs is not the same as the opposite-
lying omes, :

In the case of the bringing together of the knives
and the swivelling inwardly snd downwardly thereby
taking place, the knives sgain move beyond the saw
discs snd possibly again remove sdhering material
from the discs so that the knives and the saw djscs
mutusally clean each. other .slternatingly.

Below the knives, a drawer is proved which collects
the emerging small materisl, Seversl drawers can be
placed on top of one snother so that in the case of
chsnging the materisl to be comminuted (change from
syhthetib material to food residues or csrdbosrd etec,)
different drawers can also be inserted in which the
material can be collected,.

The motor for driving the knives is'greferably
equipped with en overlosd protection which turps off
if the power consumption is toc high, which is necessary
if sccidentslly partés ere:.inserted which cannot be
comminuted in order thereby to protect: the knife
framesgs against destruction,

In addition, the safegusrd is so srranged that,
after the étopping of the cutting movement, the
cutting elements ere drswn back into the starting
position, i,e, the biggest openihg angle,.

—~———



cgnsiderably sinplifies the changing of the tools or the cleaning of the-
device. Since the cutting conbs grip through one another and are open at
~the lower side, they can easily be pulled out after renoving the upper

beari ng. The knife frames can be correlated in their inter- nediate
spaces wWith wi ping el'ements which are flﬁ%d- for exanple, on the opposite
wal | s of the housing. The invention is not restricted to opposing,

plain cutting el enenfthe kindfe dinanes can beef provildedgwidh eripimgnded al ong
the cutting line o g o] i est
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can al so be prodopediag O@Nhhaﬁclosure, 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 cleanlng purpeses,
In the inside of the device, nozzles for the intro-
duction of cleaning fluid can be provided which e.g.
free the sbove-mentioned shavings from'adhering drill
fluids ‘so that the comminuted shavings can be worked
up directly,

The present invention is explained: in mor%detsil
by the embodimentsal example with réeference to the
accompanying Figures.

Figure 1 shows this in three dimensionsl view

Figure 2 shows the functional scheme

Figure 3 shows an embodimental form with double sided
crank drive..

The device consists of a8 housing 1 with the two
cutting elements 2, 3 provided therein, The cutting
elements each have rows of knife bsre 4, which engage
in the lower region and therby form 8 row of scisgsors,

The cutting element 2, shown in Figure 1 on the
left; has a frame 5 to which the knife bars are fixed,
whereby the knife bare of the second cutting element 2,
shown on the right, rest on the lower shank & of the
freme 5 or are pressed sgainst this during the cutting =
process, .

The first cutting element 2 has bridges 7 fixed on
both sides of the frame which are mounted via a shaft
16 .and shift the turning sxle with regsrd to the lower



Sitilarly, no high requirement is nade for the notor capacity since very
hi gh transm ssion ratios are possi ble. Advantageously, the notor thereby
drives an eccentric¢c with which is fixed. the upper rimof the frame of the
first cutting elenent, prefer- ably on bq{hrends, and whereby preferably
both cutting el enents are noved towards each other.. Such a drive

i s constructionalédgeocofekhenfiramealid beickyaxds dun diie idirectioruofhbheor e,
t he above-nentio pPLpN g e r 400 ) Hu an,
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hori zontal teeth ¢lemst arpungeshshehe tihel6 gimultaneously with the

change of the angle produces sn upward or downward
movement,

The second cutting element 3 is open on its lower
side and csn be inserted between the knife bar 4 of
the first cutting element 2 or removed therefrom,

The second cutting element % is turnably mounted
on the upper end to the oppesitely~-lying wall of the
housing by e shaft 17, whereby the connection with
the wall of the housing is relesssble, e.g, by spring-
loaded pins (not shown) engaging from the ocutside into
pocket holes, in order to be sble to withdraw the
second cutting element 3 after opening of the cover 14
for the cleaning of the knives and/or the interior,

Ip especislly preferred way, the shaft 17 (together
with the cutting element 3) is inserted into the
housing or a fixture attached to this, Above the
cutting elements 2, %, movable teeth rows 11 with
horizontal tooth flanks 15 are present which are
tilted downwardly and thereby hold the inserted
materigl in a bsrb~-like manner,

The teeth cen be especislly closer to each Other
than shown and slso engage into one another in order
to compact and to form the masterisl to be comminuted
befare the gripping by the knife bars,

The first cutting element 2 is turnably mounted
on an eccentric 10 sround the sxis 16, whereby this
is connected vis a connecting rod with the axis 19
and is set in motion by 8 motor drive 9, ’

-The motot 9 can be present in its own mobtor
housing 20.

The cover 14 is tiltably mounted on the housing .-
in besrings 22. The motor housing 20 is also tilt-
able by bearings 22, This metor housing 20 is
connected vis the eccéngric 10 with the first



cutting bar, which hold dowmn the material in the case of conpacting and
simul taneously additionally deformit. The second cutting el enent which
can pass through the first one is advantageously detachably connected with
the wall of the housing in order to be abl.e to renove this for cleaning
purposes.. For this purpose, at the end @f tThe upper fixing of the second
cutting elenent, e.g.. spring-|loaded pins can be provided which engage W th
appropri at e pock@utioing elemepteddinf sugh Be¥eInFh&t « Ry Stdebhing 29ekt s
sinply stuck int@ft hdesvés 14, asFbanli thle Pinld A eHtHERI A ALEPLDE
renovabl y connec%gg Wth Its earlng agd I tg, notor., A second .
possibility of t QRﬁﬂ?eémﬁ%g Beught: Hamaﬁ&ss%Pﬁ%ﬁhﬁu?Qﬁi%&ﬂﬁu%PEﬁdﬂ%ced
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t he former against. ar i ch.rest S near the cutting region,
“instead of nDuntﬁﬁ?gégﬁxﬁﬁ?ﬁ&biéefig}iﬁgbFi?ggunted bridge, or the shank
whi ch on the | ower siRber cubeamingtperpageeyggtbenipins 21t an e/, withdewn
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in the case of offsetting i'n each case o /every toul
(of e.g. about 2@lement @ throwshti takondvdpwer. or upright position,

Below the cutting elements, collecting containers
in the form of drawers 12 can be provided into which
the comminuted materisl falls;fwhereby,.for different
materisls, superimposed exchangeable drswers are
possible, The knife bars 4 can be combined with movable
or rigid wipers 13 by specisl fixings 21,

Figure 2 shews the two interengesging cutting elements
2 and 3, whereby the first one is rotatably'mounted
around the point Pl which lies outside of the plane of
the element so that a8ll points of the element move in
circulsr paths K, sround P, and, besides the hori-
zontal one, show a8 significant vertical movement,

The element % is turnsble sround Pé, all points
moving on circular pathe K2 with 8 predominantly
horizontal component in the case of change of the
cutting angle &, whereby the knives of the element
rest on the shank 6 of the first element, i,e, sre
pressed down by the material to be comminuted, In
principle, e circular path K,, can also be produced
when the turning point B, i= _displaced via an
additional lever Pz, in-order slso to impart to .the
second cutting element 3 a bigger downward comiponent,
Pé'and PZF can, in principle, also lie lower thsn
shown in order e.,g, to strengthen the compacting
before the cutting..

Force A used for the'comminuting acts on the top
of the firest cutting element A (eccentric drive), An
additional drive A' of the second element is possible
but necessitates its dismantling before pulling out,



The arns can be supported by pneumatic springs relative to the housing so
t hat these nove backwards in case of overload and prevent the destruction

of the knives, Advant ageously, as also in the case of the above-
descri bed embodi ment at form the knives can have a - saw| i ke
shape. and/or be bul ged towards the cuttigng region. Furthernore, a

further inportant inprovenent of the present invention consists in saw

di scs being nounted mﬁtﬂwfméfé kﬂtVﬁs po’élsameg@md wd)lmitéﬂf@ ww
necessarily present ves 0
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t he saw them individually with lower bearings, which provides
the possibility that the devices give way if & pre-
determined force is exceeded, In arising of such a
case, the knife rows with the device move outwardly
and open the cutting gep, so that non-comminuted
materisl (e.g. with hardness close to or greater than
the hardness of the knife) cen emerge below without
damaging the knives, . -

Figure 3 shows an especislly preferred embodimentsl
form of the present invention, in which the opposite-
lying, interengaging rows of the knives 4 (for s better
view, only the left row in shown) are mounted on the
hesd end in an eccentric shaft 23 which asre, in esach
csse, driven vis 8 chain 28 by the motors 29, The
eccentrics 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
teeth 24,

The knives lie below agsinst outer swivel srams 25
which sre supported via pneumatic springs 30, whereby
the spring pressure is matched with the strength of
the knives so that they can give way when overloszded..

Between the knives 4 are placed saw discs 26 which
lie in the gape formed by the interengaging knives and
their diameter and 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 case of
drawing out, they project into the cutting region 27,
and, in this way, even comminute material adhering
against the knives 4 and,. on the other hand, clean
these and convey the materisl.downwardly,



di,scs project over the knives in the case of their backwards novenent,
.renove attached parts, possibly comm nute agai nst the knives and transport
downwardly to the | ower cutting region, i.e. the turning direction of the
saw discs is not the sane as the opposite- Iylng ones. In the case of
the bringing together of the knives and tfuﬂanm vel ling inwardly and
downwar dl 'y thereby taking place, the kni ves ‘agai n nove beyond the saw discs

End POSSi 3I yhagal n r eDhgesawhaicng mtw:zalalfsrwrbé hmpbcsﬁseaowhat t he
nives and the saM/ n.e

Bel ow t he knlves, ﬁié&kgu%ﬁgbp éd%%ﬁpc% o%hhg%glﬁﬁggéﬁ%é %ﬁggﬁﬁFP
~material. SeveralshBfite®d bancheipkalld. @8 't,oFwfthemmame; mes showhat in
the case of changi terka fro iC
material to food re5|%p§s§§rgégrh oarg%é?ggpzygégag raﬁ%ésglgﬁﬁgpgg be
inserted in whichPaie Bht Eilhpbds pesidionede®n both wél%t@f ¥be driving
the knives is preigiedly £84i pﬂﬁdaa’dEJ&:.%% O\tQ{é QA mﬁ@&t'z@%a@'sa turns

off if the power consu 0 t | S necessar
accidental |y par t<°BRec ?é F? ﬁﬁ?gﬁ gaﬁ%& 4&3%&) rﬁh eh@%ﬁd%?“thereby
to protect the kgtd® for a short time and, after wiping off of the

knives 4, can be started sgsin,.



firames agai nst destructi on. In addition, the safeguard is so arranged
that, after the stopping of the cutting novenent, the cutting elenents are
drawn back into the starting position, i.e.. the biggest opening angle..
The knife frames can be provided with wiping elenents projecting into their
gdps which can e.g. be fixed to the oppagjte-Ilying walls of the housing.

It is suggested to close the housing with_ a swvellable closure, whereby
this is connectable with the nikheto@L;PefREEDLRS and the eccentric is

swi vel | ably nounted in such a way-that, in the case of opening of the
closure, the fidst cuttthP%%%ﬁent is drawn back to the bi ggest openi ng
angle. This congectg on cutting elements

4 knife

5 frame

6 shank

7 bridge

8 joint )

9 motor drive

10 eccentricdrive -

11 teeth rows

12 drawers

13 wiper

14 cover

15 teeth flanks

16, 17 shafts

18 connecting rod

19 axis (bolt)

20 motor housing

21 catch pin

22 bearing for cover 14 and motor housing 20
(with ratchet)

23 eccentric shaft

24 teeth |

25- swivel arm

26 saw disc

27 cutting region

28, 28' chain

29 ~ motor

30 pneumatic springs ’

31. gliding clutch

22  saw disc 8xis -

33 support



can bexreleased so that the space behind the cutting el enent—Tsaccessibte

for cl eaning purposes. In the inside of the device, nozz
- intro- duction of cleaning fluid can be provided which e.g. 1§Sﬁew}ﬁgﬂﬁ&nhplaced

: above-nenti oned shavings fromadhering drill fluids so that t

shavi ngs can be worked up directly. ¥Hé-present |nvent|o

~in nore detail by the enbodinmental e L & Wqil fof erence to the

- acconpanying Figures. Figure 1 shows +h n di mensi onal view Figure

2 sho the functi h f
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knives sre diitvable in such & manner that they
simultaneously csrry out a scissor-like movement and
also, with the help of & crank drive (7, 16, 23), =
swivelling movement sround an axis (16, 23) of the
crank drive,
2, Device according to clsim 1, characterised in that
the knife bars (4) of the first cutting element (2)
are held in a frame (5) with a lower horizonteal shank
(6) 8nd are tiltable over backwardly extending bridges
(7) fixed to the frame (5) around a joint (8) positioned
near the wall of the housing, so that the first
cutting element (2), in the case of turning sround the
joint (8) in the cutting zone, simulteneously mskes &
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 (rotatably) with an upper bearing,
%, Device sccording to clsim 1 or 2, characterised in
that the first cutting element (2) is pivotable by a
motor drive. (9)..
4, Device according to at lesst one of clalms 1 to 3,
characterised in that the motor drive (9) is an
eccentric drive (10), |
5. Device according-to at lesst one of claims 1 to 4,
charscterised in thst opposing downwardly inclined
teeth rows (11) with horizontal flanks (15) are
positioned sbove the cutting elements (2,3).

~Tw—
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The i rst cutting elenment 2 has bridges 7 fixed on both sides of the frane
which are nmounted via a shaft 16 and shift the turningssm{tgas/nebmdﬁa@ﬂrd to

‘the | ower. edge of the frame 5 backwards in f the
wal | of the housing, so that a turning of the first el

shaft 16 simultaneously with the change ggfathe angle upmard or
downwar d novenent . The second cutting elenent 3 is open on its | ower

si de and can be ns Rﬁ%ebf‘atémi!@ ﬁglge ?@ésé ?E, el B¢ fc'la&h}scgftﬁé‘gj

el ement 2 or renDVe there

t urnabl y nount edcbareedanigad an thet h‘éhepéeynvergilvyp@gnwmcomd t he
housi ng by a-shagytbingeleiidnt t{%) COANEs th8RaBLY N £ koAl tma‘ Hoifsing

housing i releaiiglgnd ré%oé?%lé”thé%efrom. _
7. Device according to at least one of claims 1 to 6,
cherscterised 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 clsims 1 to 7,
characterised in that wipers (L}) lie sdjscent to the
knife bars (&4)..
9. Device a¢cording fo at least one of claims 1 to 8,
cherscterised in that the knives (4) are provided with
teeth (24). '

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

11, Device sccording to st least one of claims 1 to 10,
characterised in that the knives (4) lie sgainst lower
swivel arms (25).

12, Dewice sccording 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 disce (26) are positioned in
the gaps between the knives (4) in such 2 msnner that
they overlap into the cutting region when the knives
(4) are moved to an oubward position and are covered
by the kniveg in their inwardly turned position,

14, Device according to at least one of claims'l to 13,
chasracterised in thst drawers (12) for the reception of
the comminuted materigl are provided below the cutting

~——

elements (2, 3).

15, Device according to one or more of clasims 1 to 14,
charscterised in that the motor (9) driving the cutting
elements (2, ? is provided with an--overload safety
device which stops the cutting movement in the case of
overloading snd returns the elements to the largest

I ) l'lllsl I
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jloaqed pi ns (not shown) engaging fromthe outside Tnto pocket—hotes; in
“order to be able to withdraw the second cutting el ffiBite BacbfRepRBGN N9 Of

the cover 14 for the cleaning of the knives and/or el n
especially preferred way, the shaft 17 (together w lﬂlmmlmqlﬂm el enent
3) is inserted into the housing or a fixture attach ey ve the

cutting elenments 2, 3, novable teeth™6Ws 11 with horizontal tooth flanks

15 are present which are tilted downwardly and thereby hqld_the inserted
material in a bibs- DeVdom@rGording 1H@ PBEt ATCHATEe OdsFddils ¢ skt t o
each ot her thancpaowe tird sddoienplege theoconerafdsenti wher dougimgonpact

bars. e (9 UPOR ARRFEIEIRERES | En8 PALGF, RyHER BORbLoC et ¢
10 around the amb%nbﬁoﬂMyﬁnﬂn(ah)samé thuaevigdav¢anae@hﬁﬂ&ﬂHQQ;GlﬁDymth
bresent in its Gt vobal ety C2TiakotEhE eRontort HRIRe  red
on the housi ng bechkuard@etiomhe notor housing 20 is also tilt- able by
bearings 22, Thh$ myQf; PUddWe@PngSto one or more of clsims 1 tol6,
. charscterised in that the motor housing (20)is turned

downwardly by removing the pins (21) when the cover

(14) is open and thus the cutting element (2) is

brought into 8 ver&icasl position,

18, Process for the comminution of materisl with the

help of shesr-like interacting rows of knives to be

moved towards one another with formation of : cutting

gaps,characterised in that omne impinges the knives

hanging in V-form and converging downwardly with

materisl to be comminuted coming from above, supports

the knives below during the gomminution, rotates the

upper ends of st lesst one row, whereby the lower B

ends of the knives slide up and down on the support

and the.angle between the opposite-lying knives in

the thereby produced cutting gap is periedically and

continually formed in such s way that it comminutes

in the case of inward and downward movement of the

knives,

. 19, Process according to clsim 18, characterised in

that the knives are provided with a teething,

20, Process according to clsim 18 or 19, characterised

in thet one rotates saw tooth discs between the knives

which engage periodically in the cutting regien durig

the turning movement csilsed by the upper rotation of —

the knives, thereby wipes off . adhering material from

the knives snd conveys comminution material downwards

into the cutting gsp.

) A



cafinected via the eccentric 10 wth the first cutting el ement 2
in such a way that, by tilting back of the cover 14, around the pins 21,
"the first cutting elenent 2 is brought fromits upright position into an
illustrated backward position in order tg, rovi de the biggest possible
filling space. For cl eani ng purposeSs,-=the pins 21 can be w thdrawn and
“thereby the notor__housing 20 and thus the cutting el enent 2 brought into a
| ower or upright 23esilabite accordingithe enet pRgmersenof ¢laims o i by
containers in thed ohadactevbisd 1fn CBRa Be tREOKNEYE s T Wie bidBorted
comm nuted material® falls,_ mhereq¥, fo& different materials, superl nposed
exchangeabl e draﬁ@r?hﬁ%i;iﬁﬂﬁ?ﬂ%ﬂ $HELkRi ePEgAeteTadRe faRAR R Wit h

novabl e moved sside in the case of exceeding this forece,

| 22, Device according to onme or more of clsims 18 to
21, characterised in that the knives are driven
asynchronicsally and are successively brought into

a cutting position..

This Sheet Has Been Remlaced
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or rgid wpers 13 by special fixings 21... Figure 2 shows the two

i nterengagi ng cutting elenents 2 and 3, whereby the first one is rotatably
nount ed around the point P[err] which |lies outside of the plane of the

el ement so that all points of the element nove in circular paths Klerr]
around P[err] and, besides the hori- zoWt-al one, show a significant
vertical novenent. The elenment 3 is turnable around P2, all points
noving on circular paths Klerr] with a predonmi nantly horizontal conponent
in the case of change of the cutting angle [err] , whereby the knives of
the elenment rest on the shank 6 of the first element, 1i.e. are pressed
down by the nmaterial RISE QAND rcul ar path
Klerr] , can also be B&r‘ggu \rgl%n t he tltﬁ?l?ﬁggpm n?)P e(%] i s-displaced
via an ggeTRAO! |ever Plerr], in order also to inpart to the second
cutting el enment 3 a bigger downward conponent. R err] and Plerr], can, in
principle, also lie lower than shown in order e.g. to strengthen the
conpacting before the cutting. Force A used for the comm nuting acts on
the top of tAendtenialtcreshing deyice kassrhousingdtrmwhich ary houspd cutting eltintentn(@,
drive A.' of the second elenent is possible but necessitates its

di smantd)ithat mevectowandsl ¢ach gthsn: The cutting elements consist of comb-like rows of spaced

blades (4) that mesh with each other enclosing an upwardly open angle. The blades (4) carry
out at the same time a shearing movement and a swivelling movement around an axis (16) by
means of a crank mechanism (10).

Fig. 1

is'Sheet Has Been R laced
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Furthernmore , it is possible also to rotate both rows of knives on their
upper end and also to provide themindividually with | ower bearings, which
provi des the possibility that the devices give way if a pre- determ ned
force is exceeded. In arising of such a case,. the knife nows with the

devi ce nove outwardly and open,the cutting gap, so that non-conm nuted
material (e.g.. with hardn s/é se to or greater than the hardness of the
kni fe) can energe bel ow wi t hout damagi ng the kni ves. Figure 3 shows an
especially preferred enbodi nental form of the present invention, in which

t he -opposite- lying, interengaging rows of the knives 4 (for a better
view, .only the left rowin show) are nounted on the

9 | |
7 "
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head. gnd in an eccentric shaft 23 which are, in each case, driven via a
chain 28 by the notors 29. The eccentrics can e.g.. be positioned at an

angl e of 90[err] towards each other. Furthernore, the knives 4 can be
curved as illus- trated, i.e. nmeans bulging inwardly and provided with
teeth 24. The knives |ie bel ow agai nst outer sw vel srans 25 which are

supported via pneumatic springsggo Eﬁhereby the spring pressure is matched
with the strength of the knives K‘ at they can give way when overl oaded.
Bet ween the knives 4 are placed saw discs 26 which lie in the gaps forned
by the interengagi ng knives and their dianeter and arrangenent on the axis
32 is.so chosen that, in the case of downward movenent of the knives 4,
they are covered by these and, in the case of drawi ng out, they project
into the cutting region 27.. and, in this way, even conm nute materi al

adhering agai nst the knives 4 and, on the other hand, clean these and
convey the material downwardly.

Fig 2




-.10, -, The saw discs 26 can al so be supported by pneumatic springs,
they are driven via the eccentric shaft 23 by chains 28, 28'.

Furt hernore, 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 connected to a sliding clutch 31 so that
these can stop for a short tiqglzfy, after wiping off of the knives 4, can
be started again. 12 -
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CLAIMS 1. DeV|ce for the conm nution of materials, ionQIQTInn of..a
housi nd" ¥, 5% 1) acting first and second cutting el CRpdL T
thereligzgi & ‘;#%EBEEU ing el ements consist of rows of kn|RFFI§e;'“ SHEE
apart en %Rj,JAﬁﬁDvmth ne anot her in _conb-Iike manner, chgr (] sed dg
that the knives are—drivabl e in such &Xfanner that t hey S|n1Itan 19
carry out a scissor-like novenent and al so, with the help of _ nk drlve

a swivelling anenentM@fﬁgggLa@Raéth “@ﬁé?ﬁgstﬂﬁDKﬁﬂ at Ieast one
cutting el ement are nounted on upper %rlva e eccentric shaf+s~aﬁd—mhe+eby—-

either the knives of one cutting el enent are supported agai nst a | ower

Shank connect dny rddinkniygenth ot BRIt & agyinedid igrsbesEnt o

Lo ol ) m 120En R AT F1OR hat BRECKAPIEs SHCbn@3 (GQImLEREEHbee) enent

are tiltabheterdsllr ictggsimattngi fgohadkdesdindelr on Lgmgrivoved a j oi nt

provi ded ngar LHSIAQUSTAY MAlLiod1ar, tnelRrbERndo iUl &g laim L or 2
concerns the comminution of difficultly recyclable

wastes, especially those from cutting processes, e.g..

metsl shavings, cheque cards, tapes:' and the like,

Metasl sghaviige represent & problem since they occur
in lsrge volume and thus take up considerable transport-
ation space in the case of dispossl, i,e, the return to
the steel production,

Therefore, one has already tried to comminute the
wool-~like shavings, é,g, "to tear up with rotating
knives, which does not lead to the desired result
because, on the one hand, introduction into the
effective range of the knives makes problems since: the
materisl springs back very strongly snd, on the other
hand, rapidly rotsting knives are jesmmed by the metal
shavings,

Tespes and similar film-like srticles tend to wind
around the comminution device, which leads to frequent
interruptions,

Similer problems arise in the case of the comminution
of household waste, for which reason reliasble, small
devices are not on the market,

Therefore, the present invention has set itself the
task of providing 2 device with the help of which
comminutable industrial waste and materisl from €he
private household can be comminuted in & very simple
and relisble way, whereby, furthermore, it is also
ensured that the cleaning of the device, e,g, in the
case of change of the supplied materisl to be commin-
uted,is possible in a2 very eaéy way.

The solution of this task takes place in the case
of s 'device for the comminution of materials consisting

L

This Sheet Has Been. Reli

|G




)

in.that the first cutting element is pivotable by a notor drivefeyse-s

Devi ce according to at |east one of clains 1 to 3, characterised3est hat
the motor drive is an eccentric drive. 5. Devi ce according to at

| east one of clains 1 to 4,.characterjised in that opposi ng downwardly
inclined teeth rows with horizontal #Ianks are positioned above the cutting

el enents. 6. DRIATE ims 1to 5,
characterised in that theR%§Mﬂg§F§ y open secogéﬂgﬁgﬁéxgéglenent is
detachably fi Xe@hboptzJ%fhéwsiﬂgeﬁﬂgobe%\b%@ﬁha:hggfééfé@ dnd Proce?fé“ ce

accordi ng t east one of, clalns erised hat awer s
for the re #GOFQHH%DutlonIQilTPFFf}fiﬁ’lﬁqqh]?$l¢°mm1UUtable

materlal originating from industries or from private
households, In psrticular, the present invention
concerns the comminution of difficultly recyclable
wastes, especially those from cuttlng processes, e,g.
metal. shavinges, cheque cards, tapes and the like, B
Metal shavinges represent 8 problem since they occur
in lsrge volume and thus tske up considersble transport-
ation space in the csse of disposal, i,e, the return to

steel production,

Therefore, one has slready tried to coﬁminuh.the
wool-like shavings, e,g, to tear up with rotating
knives, which does not lead to the desired result
because, on the ome hsnd, introduction into the
effective range of the knives makes problems since the
materisl springs back very strongly and, on the other
hand, rapidly rotaﬁiqg'knives are jammed by the metal
shavings, ‘ '

Tapes and similsar film-like articles tend to wind
around the comminution device, which leads to frequent
interruptions, .

Similsr problems arise in the caseof the commin-
ution of household waste, for which réason reliable,
small devices are not on the market.

For the comminution of materisles, dev1ces are known
with comb-like, interengaging knife or bar rows,
extending from above downwardly and forming a wedge-
shaped cutting'gaﬁ, see e,g, DE-A-24 20 913 and
US~A 3% 46 202, However, the cutting elements thereby
perform an oscillating movement, i,e, forwards and
vackwards movement of the scisscor-like cutting movement
tske place on precisely the same path, The sbove-
mentioned materisls can thus not be satisfactorily

comminuted. REFY Acnfﬁ“m* SHEETS  5G _
. o i g"’l WS wased S
Eﬂ,,_ This is the replacement sheet
£31 .
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- 13 - comm nuted material are provided below the cutting elenents. 8.
Device according to at least one of clains 1 to 7, characterised in that

wi pers lie adjacent to the knife bars. 9. Devi ce accordlng to at
| east one of clains 1 to 8, characterised in that the knives are provided
with teeth. 10. Device accordln% to at least one of clains 1 to 9,

characterised in hgkoliednies BLEoCHE"elvarklon nos DEYECEaGaE ding o

at | east one of clarns aracterise aw di sCs are
posi ti oned |rthﬁetagkp9fb¢UME@hﬁxn@ gnfegd cen widdh therdnebp eRawhiledy

overlap i nt & diifs fHELLIG [SMOMURED LBEckNaYES 1 DY dr £ 8naARneOut var d

position and are covered t knives in their J1nwardly turned position.
12. DewE%#EEEBrHPM§QR9¥ﬂmPQﬁ b8 eogpinudiess b t3) VaRy EH&R&ﬁeﬂlsed

in that the rei®rrélivble Wiy CUEkéPEby, furthermore, it is also
ensured that the clesning of the device, e,g,., in the
case of change of the supplied materiasl to be commin-
uted,is possible in a very essy way,

According to the 1nventlon, the solution of this
task takes place with 8 device hsving the features of
the mein claim, advantageouG embodiments belng found
in the subsidisry clsims,

The comminution process takes place ss followss
The comb-like engsging cutting bars are movel sgainst
one another with relstively low frequency in s |
scls=or-11ke manner, whereby, in the upper psrt of the
V-shaped 1ntroduclng wedge, the material is compscted.
Compacted qaterlal needs less space and, therefore, is
moved to the lower part of the introducing wedge until
it is gripped by the cutting bar snd is cut or broken
up. Since the process can tske place relatively slowly,
no all too great forces sre necessary for the swivelling
movement so that, in principle, this can be carried out
manually.

However, simultaneously with the scissor-like
movement, because of the crank dfive, an up and down
movement of the knives takes plsce, whereby the @&ngle
between the knives is reduced in the case of the
downward movement snd the materisl to be comminuted

~is thereby drawn into the cutting region. '

The simultsneous cutting movement and the swivel
movement resulting by the crank can, in principle,
be provided accecrdaing to the invention in two ways.
First, the knives can be ascembled in a frame and be
rigidly combined with one snother, whereby the frame
is coupled to & shaft vis cne or more lower bridges.

This is the replacement shoeq
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el enments is provided with an overl oad safety device which stops the
cutting novement in the case of overloading and .returns the elements to
the largest angle. 13. Devi ce according to one or nore of clains 1 to
12, characterised in that a cover of the housing upon opening brings a
not or housing into the greatest possible backward position by nmeans of
pins and thus, via a connecting rod,2athe first cutting elenent into the

gr eat est poss@éetﬁa%kwed PO dd oDs fdfced aro%ﬁl %@cm;fltng t%h%ne or
more of clainms 1 to 13, characterised in that the motor housin t ur ned

downvar dly by reR@eehge: BOVSnRen rard « hae cBVéVe?s agiSert BHY S‘I’Hﬁg tlﬁé first
cutting el ementon Sgbe@ughilamtgs th weithCohe pogiuisoRS thbe 1engtﬁr ofess for

t he corrmnutlon of terials wth the help f. shear - l.i ke eractlngrovvs
of knives o berivBEABS R, Gt SHERFSF HRLA FOLIIDH oFE chet | ng gaps.
wher eby one |rqﬂmgntaghewmltcescmehthangramea(r‘sl@’m’r]xm)|fmxadldtoonver ge

downvr dl y' W t iR Ee4 Ao GRS Lower Shitk! dndledl i ki Wivdd” ! 11

of the counter frame to psses through in comtﬁ-lilge
way and to allow to rest on the lower shank.,

This is the replacement sheet
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- 14 - comm nuted com ng from above and supports the knives bel ow during
the comm nution, characterised in that one sets in rotation the upper ends
of at-|east one row, whereby the | ower ends of the knives slide up and down
on the support. 16. Process according to claim15, characterised in
that one rotates saw tooth di scs betweén the kni ves whi ch engage

peri odi cal | 'y oiftn tihe m:&t@g fegmen b@urp'arzg rmcmgmi fig oomdrdritke aused by

t he upper rotat.i ni ves ther es dhering material from
the kni ves aﬁHdc% nbEFEN © ﬁht§F¥ “&Hﬁﬁgg g into the cutting gap.
17. , Processﬁmxnnth@g vergndmporteint afdwdmtage 16fothel aichulsion

characterlseg k%?’ at tpg ggéva5| @%16H”¥”tﬁﬁ%@”tﬁgebﬁtkqﬂg'éﬁvgbgmth a

predet erm ne Ad” frov
can be yvery easily removed from the device, which

coneidersbly simplifies the changing of the tools or
the cleaning of the device, Since the cutting combs
grip: through one another snd are open at the lower
side, they cen e85117 be pulled out sfter removing
the upper bearing. - '

The knife frames can be correlated in their inter-
mediste spsces with wiping elements which sre fixed,
for example, on the opposite walls of the housing.

The invention is not restricted to opposing, plein
cutting elements; the elements can be formed sngulsr
or rounded'along the cutting line, whereby e.g, 8lso
the cutting region has its deepest point in the middle,
For this purpose, it is merely necessary individuslly
to mount the knife frames of the second element each
separately movable, Besides the low working frequency,
8 relatively short swivelling movement is, in most
cases, sufficient for the comminution, so that the
device can be of small construction, Since e,g. the
shavinges are produced cdntinuously in the csse of
turning snd 2ls0 in the case of use of such a device
in the household, only smsll quentities are to be
comminuted end s short-time processing of large
vbolumes is not necessary, small single station
devices can also be produced at low cost,

Smmllarly, no high requirement is made for the
motor capecity since very high trasnsmission ratios
are possible, Advantageously, the motor thereby
drives an eccentric with which is fixed the upper
rim of the fresme of the first cutting element, prefer-
ably on both ends, snd whereby prefersbly both cutting
elements are moved towards esch other, Such g drive

This is the replacement sheet
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in the case of exceeding this force. 18. - . Process according to any one
of clains 15 to 17, characterised in that the knives are driven
asynchronically and are successively brought into a cutting position.

-14- 16. Device according to one or nore of clainms 1 to 15, characterised
in that the cover (14) of the housing - {2)-upon opening brings the notor
housi ng (20) by means of pins (21) and thus,via a connecting rod (18),
the cutting el egeaitMs?) into the greatest possible backward position.

17. Device according to one-or nore of clainms 1 to |6, characterised in
that the notor housing (20)is turned downwardly by renoving the pins (21)
when t he coter (14) Desriaperf andché usommhitnatibhngfematentiald), i s

consisting of a housing, as well as interacting first and
" second cutting elements housed thérein, whereby the cutting
- elements consist of rows of knives spaced apart'and
engaging with one another in comb-like manner,
characterised in that the knives are drivable in suéﬁ a
manner that they simultaneously carry out a scissor-like
movement and also, with the help of a crank drive, a
'swivellinglmovément around an axis, whereby the knives of
at least one cutting element are mounted on upper drivable
eccentric shafts and whereby either the knives of one
cutting element are supported against a lower shank
connected with the knives of the opposite-l&ing cutting
element 6r whereby the knives lie against lower swivel
arms. ' ‘ ' |
2. Device according to claim 1, characterised in
that the knives of the first cuttin§ element are tiltable
via bridges extending backwardly from a frame around a
joint provided near the housin§ wall.
3. Device according to claim 1 or 2, characterised
in that the first cutting element is pivotable by a motor
drive. _ o
4. Device acéérding to at least one of claims 1 to
3, characterised in that the motor drive is an eccentric
drive.
5. Device according to at least one of claims 1 Eo
4, characterised in that opposing downwardly inclined teeth
féws with horizontal flanks are positioned above the
cutting elements.
6. Device according to at least one of claims 1 to
5, characterised in that the downwardly'open second cutting
element is detachably fixed té.the housing and removable
therefrom. )
7. Device according to at least one of claims 1 to

6, characterised in that drawers for the reception of the

| This is the replacement sheet
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brought into a vertical position. 18. Process for the conm nution of
material with the hel p of shear-like interacting rows of knives to be
noved towards one another with fornmation of cutting gaps, characterised
in that one inpinges the knives hanging in V-form and convergi ng
downwardly w.th material to be commi rmutl@d —comi ng from above, supports

t he kni ves bel ow during the comm nution, rotates the upper ends of at

| east one r QWmmiiei&dYmhberianeare eiis iafed v Idt Vielte séutieing and down on
-the support ~. and: t he angl e -between the opposite-lying knives in t he

t her eby procﬁilceé‘EF Rt ng gap is periodically and continually formed in
such a way-tshat it comewnitesaccomdihg taseatofléastarahant dobmime dlnbeenent

of the knives, . JLOCEPs.ACTRr Ul (il MAD adfideast cebsedol Rutlat the

kni ves are priovi teet i ng. Process according to claim18 or
19, charactérdmsed in that one rotates saw tooth di scs between the knives

whi ch engageg peri.odi cahdyié&a aeéo%tﬁdgn@:d%gﬂ qrbacgﬁl&xéfwftami:ﬂg foyenent
caused by the upper rotation of the knives, thereb

ri ng
mat eri al ~fr din t¢haractesised &Bn\Fé’fé: EhRikRiTeH ?‘Pé?e? %Y" %\ln F into
the cutting {=8xh.
10.  Device according to at .least one of claims 1 to

9, characterzsed in that the knives are curved.

11. Device according to at least one of claims 1 to
10, characterised in that saw discs are positioned in the
gaps between the knives in such a manner that they overlap
‘into the_cutting region when the knives are moved to an
outward position and are covered by the knives in their
inwardly turned position.

12. Device according to one or more of claims 1 to
11, characterised in that the motor driving the cutting
elements is provided with an overload safety device which
'stops the cutting movement in the case of overloading and
returns the elements to the largest angle.

13. Device according to one or more of claims 1 to
12, characterised in that a cover of the housing upon
opening brings a motor housing into the greatest possible
backward position by means of pins and thus, via a
connecting rod, the first cutting element into the greatest
possible backward position.

14. Device according to one or more of claims 1 to
13, characterised in that the motor housing is. turned
aownwardly by removing the pins when the cover is open and
thus the first cutting element is brought into a vertical
position.

15. Process for the comminution of materials with the
help of shear-like 1nteract1ng rows -of knives to be moved
towards one another with formation of cutting gaps, whereby
one impinges the knives which hang in a

vVv-formation and converge downwardly with material to be

- o This is the replacement sheet
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21. Device according to one or nore of clairnms 18 to 20, characterised in
that the knives (4) are supported. on their |ower ends with a predetern1ned
force and noved aside in the case of- exceeding this force. 22. Device
accordlng to one or nore of clainms 18 to 21, characterised in that the
knives are driven asynchronically and-até successively brought into a
cutting position.

gomminuted coming from above and supports the knives below

during the commihution, characterised in that one sets in
rotation the upper ends of at least one row, whereby the
lower ends of the knives slide up and @own on the support.
16. Process according to claim 15, characterised in.
that one rotates saw tooth discs between the knives which
engage periodically in the cutting region during the
turning movement caused by the upper rotation of the
knives, thereby w1pes off adhering material from the knlves
and conveys commlnutlon material downwards into the cutting
gap. o

17. Process according to one or more of claims 15 or
claim 16, characterised in that the knives are supported on
their lower ends with a predetermined force and moved aside
in the case of exceeding this force.

18. Process according to any one of claims 15 to 17,
characterised in that the knives are driven asynchronically

‘and are successively brought into a cutting position.
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MATERIAL CRUSHING PROCESS AND DEVICE
ABSTRACT

A material crushing device has a housing (1) in which are housed cuttigg elements (2,
3) that move towards each other. The cutting elements consist 6f comb-like rows of spaced
~ blades (4) that mesh with each other enclosing an upwardly open angle. The blades (4) carry -
out at the same time a shearing movement and a swivelling movement around an axis (16) by |
means of a crank mechanism (10). '

Fig. 1
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