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(57) The present mnvention relates to a method for the automatic adjustment in a comminutor of the grinding gap
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automatically carry out the steps required for the adjustment as provided 1n a predetermined program. The present
invention also relates to an apparatus for carrying out the method.
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ABSTRACT

The present invention relates to a method for the
automatic adjustment in a comminutor of the grinding gap
determining the grain structure of the comminuted material, this
comminutor comprising a first rotating comminuting tool and at
least one additional comminuting tool allocated thereto. In
particular, it relates to a method for operating an impact mill
in which, to avoid substantial changes to the grain structure of
the comminuted material, the impactor is moved towards the rotor
by means of a drive mechanism when the impact mill is empty until
first contact with the impellexr bars occurs and after the
resulting noises are noted by a microphone, the movement is
reversed until the previously given grinding gap 18 reached.

In aceordance with the invention, a filter circuit arrangement
'1s provided which allows a computer to 1dentify the noises
resulting frem centact of the comminutlhg teels'and to completely
‘automatlcally earry out the steps required for the ad]ustment as
prov1ded in a predetermlned program.. The'present 1nvention also

relates to an apparatus for carrying out the method
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The present invention relates to a method for the
automatic adjustment of the grinding gap which determines the
grain structure of the comminuted material in a comminutor. The
comminutor comprises a first rotating comminuting tool and at
least one additional comminuting tool allocated thereto which
is adjustable relative to the first comminuting tool. The said
tools form a grinding gap, which avoids substantial changes to
the grain structure of the comminuted material. The second
comminuting tool is moved at intervals towards the rotating
comminuting tool by means of a drive mechanism when the comminutor
is empty until first contact with this commlnuting tool occurs.
Upon detection of the noise resulting through this contact by
means of a microphone, the movement is reversed in order to space
this comminuting tool a distanoe from the rotating comminuting
tool to provide the desired Operation.

The present invention relates ln partlcular to a method

of Operatlng an 1mpact‘mlll or an 1mpaot breaker. - These oomm1nu~

tors consist of aprotor provided w1th impact members, in

particular impeller bars,.and so*called impactors‘(counter tools)

and if necessary also grlndlng paths whlch durlng operatlon form,

 with the 1mpeller bars, grlndlng gap which in addltlon to the
 rotor speed affeots the degree of commlnution.  Due to wear'and '
tear of the impeller bars and the 1mpactors; this grlndlhg gap
gradually~becomes‘larger durlng operatlon'sothat the product

produced is coarser.

It is the object of the invention, however, to provide

~ a comminutor which produces as constant a product as possible.
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For this reason the impactors and the grinding paths are arranged
to be adjustable with respect to the rotor. The impactors are
pivotably arranged in the housing so that their distance from the
rotor can be changed.

To simplify the description, reference is made here-
below and in the claims to only one impact mill and to only one
such impact mill with only one impactor although impact mills and
in particular impact breakers'generally have a plurality of
impactors and if necessary a grinding path connected in series.

Adjustment of the grinding dgap most suitable for the
respective comminuted material was preVioUsly carried out when the

impact mill was stopped, at which time the distance between the

impeller bars of the rotor and the impactor could be measured
after opening the hOusing. However, sincefit is necessary to
readijust the grinding gapfat.intervals-as a'result of the
relatively high-wear occurring in the impact mills,,a loss of

production occurs as a. result of. frequent stOpplng the impact mlll.

- An attempt was therefore made to readjust the rmpactor durlng
_operatlon; by use of a non—contact limit sensor to prevent the

1mpactor (whlch 1s adjustable as a functlon of the grain comp051~

' "oftlon of the comminuted materlal) from comlng 1nto contact Wlth the

toptp “" _1mpeller bars of the rotor (German 08 20 18 496) However, thlS

'.wnhR,fafproposal presented con51derable dlfflCUltleS and 1t ‘thus dld not

t7747f“Tffga1n favour 1n Practlce.;fn

.Another proposal for adjustlng the 1mpactor durlng

Q7fo{1f7foperatlon to the correct dlstance from the rotor (German OS

2 034 672) 1nvolved determinlng through a series of tests Wlth
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different comminuted material the wear to which the impellers
bars and the impactor were respectively subjected during the
operating period, and thereafter continuously or gradually
placing the impactor closer to the rotor. This, however,
necessitates extensive preliminary tests, the results of which
are not sufficiently accurate due to fluctuations in the
composition of the comminuted material.

Finally, an attempt was made to adjust the distance of

the impactors from the rotor to that most suitable for the

respective comminuted material by slowly advancing the lmpactor
2t intervals towards the rotor with the impact mill in each case
empty of comminuted material and upon contact of the impeller
bars of the rotor with the impactor made known by a microphone

this impactor was moved back a measurable distance corresponding

to the desired grinding gap. Such an 1mpact.mlll is illustrated
in the journal ﬁAufbereitungstechnik“ 1975, No. 8, in Figure 7
of the article "HartrerkleinerungsmasChinen_fﬁr neue

Verfahrenstechniken" (Comminutors.for newarOCess Technologies)

and was descrlbed in greater detall in operatlng 1nstructions

publlshed December 12 1974 for an 1mpact mlll dellvered by the

flrm.HAZEMAG Dr. E Andreas GmbH & Co.

The requlred 01rcu1t arrangements (SW1tch1ng on the

,"actuating drlve for the 1mpactor, rever81ng movement followrng
'g51gnally1ng by a mlcr0phone during contact swrtchlng off the
actuating drlve followrng a desired long return movement of the

'.- r1mpactor) were carrled out by hand

Such a control system,(51mllar to that accordlng to
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U.S. Patent 3,035,782) requires a high degree of concentration
by the operator with respect to hearing or visual impressions
and the ability to react quickly, which the operator is not

always capable of.

It 1s an object of the present invention to improve
this known method to eliminate these human shortcomings and to
provide automatic adjustment of the impactor. This provides
for an impact mill that can be operated completely
automatically by switching on its drive motor and starting the

feed device for the comminuted material.

The invention provides a method for automatic
adjustment of a grinding gap determining grain structure of
comminuted material in a comminutor, said comminutor comprising
a first rotating comminuting tool and at least one second
comminuting tool cooperating therewith, said second tool being
adjustable with respect to the first comminuting tool and
forming sald grinding gap therebetween, wherein to avoid
substantial changes to the grain structure of the comminuted
material over time the second comminuting tool is periodically
adjusted when the comminutor is empty, movement of the second
comminuting tool being controlled automatically by a computer
which actuates a drive mechanism for moving said second tool,
sald adjustment method comprising: switching off supply of
material feed to the comminutor and passing a first signal to
the computer after a delay to ensure that the comminutor is
empty; passing a second signal to the computer produced by a
microphone from general running noises of the comminutor when
empty; said computer after receipt of said first and second
signals causing said second comminuting tool to advance slowly
towards said first rotating comminuting tool; generating a
third signal that for the most part results only from hard
noises occurring when the advancing second comminuting tool

reaches a point of contact with the first rotating comminuting
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tool, and passing said third signal to the computer; upon
receipt of said third signal the computer causing said second
comminuting tool to reverse from said point of contact, the
computer controlling reverse movement of the second comminuting
tool and terminating such reverse movement after a

predetermined distance.

The first signal ensures that the impact mill is in
actual fact free of comminuted material and second signal
confirms that the rotor of the impact mill is actually
rotating. The modified third signal guarantees that the
reversal of movement 1s actually controlled by the recurring
noise produced by the impact of the impeller bars against the
1impactor and not by similar nolises caused, e.g. by any stones
or other random material still falling from the material feed

into the impact mill.

The invention also provides an apparatus for
automatic adjustment 1n a comminutor of a grinding gap
determining grain structure, said comminutor comprising: a
first rotating comminuting tool; at least a second comminuting
tool which is provided with a drive unit to effect adjustment
thereof and which can be adjusted with respect to the first
rotating comminuting tool by means of the drive units; a
microphone disposed on a housing of the comminutor,
characterized by amplifiers following the microphone a divider
transmitting an amplified signal coming from the microphone
into two channels, one of which leads to a computer via a
signal decoupler with a low trigger threshold and the other
leading to the computer via a signal decoupler with a high
trigger threshold, the computer being programmed in such a way
that after receiving a delayed signal resulting from material
feed being switched off, the computer actuates the drive unit

to cause: the second comminuting tool to approach the first

A W avRL e AN D (Al el Wil C AL O AR PR N RN O JeA B2 A g b2 R R SRDI A Al ot s D derea o el e DG sl e, | H A S ol L 2 R s gl Bk Al v 3 i Yean AL = B e L -
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rotating comminuting tool; reverse movement of said second tool
as soon as a signal overcoming the high trigger threshold and
of specific strength and duration reaches the computer;
termination of the reverse movement according to an input

program; and re-start of material feed.

This method, which is preferably to be used for
impact mills, can however, also be used for other comminutors.
For example, this can thus include a roller mill comprising two
rotating rollers, one of which is adjustable with respect to
the other roller by means of a drive mechanism. With the
roller mill empty and with a predetermined grinding gap, only

low level noise 1s audible, this noise differs sharply from the

hard noilise resulting
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when the rotating rollers touch one another. Out-of-roundness

of the rollers or processing or wear marks on the surface of the

rollers, for example, can be responsible for this.

An advantageous embodiment of the method according to
the present invention results if the movement of the second
comminuting tool {impactor) towards the first comminuting tool
is immediately stopped with the occurrence of a first partial
signal resulting from a hard noise and is resumed 1f no
additional partial signals follow, the movement being reversed it
partial signals of a specific strength and length or a specific
minimum number of partial signals in one unit of time indicate to
the computer that the comminuting tools are touching one another.

The procedure according to the present invention for
adjusting the impactor of an impact mill permits completely
automatic operation of the impact mill ifacomputer program

{software) 1is matched to the material to be comminuted. The

program determines at what intervals the 1mpactor is to be

re~adjusted and causes the material feed to be stopped beforehand

and started again afterwards.-

If the commlnuted materlal is relatlvely soft so that
wear is very sllght then it may be sufflclent that the 1mpactor_.
be adjusted in. accordance W1th the 1nventlon at the start of |

work before the commlnuted materlal is fed in and Wlth no |

'correctlon belng necessary durlng the day

It 1s advantageous 1f the computer determlnes by means
of the program operatlng 1t the dlstance of the 1mpactor from

the rotor accordrng to the de51red graln structure and
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consequently carries out the adjustment of the impactor (of the
grinding gap) automatically. By this means it 1is especially easy
to change the grain structure of the comminuted material.

It is also possible to program the computer in such a
way that after the input of new values for the distance of the
comminuting tools from one another (the grinding gap) or other
data relating to the comminuted material, re-adjustment may be
carried out by use of the present invention.

To simplify the apparatus for carrying out the method,
signals b) and c) are, according to a further embodiment of the
present invention, derived from a common microphone with the
signal coming from the microphone distributed to two channels
following amplification. ‘

It is advantageous if with each adjustment of the

grinding gap, the computer stores the distanee covered by the

' adjustable commlnutlng tool, the 1mpactor, compares it with pre-

-.programmed values and with help of the 1nput program indicates

the ratewor the'state ofxwear; the remarnlngrworklng time or the
necessity of changing'theCOmminuting tools;:theeamount'of
commlnuted materlal produoed per.set of commlnutlng toois and
similar data to the 0perator or a saperordlnate computer.

Completely automatic operatlon of the commlnutor is thus p0531ble,

“'Lthls operatlon belng 1nterrupted only to ohange the worn 3'

.'; commlnutlng tools by hand or p0551bly to carry out other repalr

| : - work.

If the material to be comminuted by the 1mpact mlll

consxsts of materlal in Whlch there may also be uncommlnutable
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constituents, the device may include an elastic intermediate
member in known fashion (German 0S 35 25 101, EpP 0 019 541) in
the rods or the like transmitting the adjusting drive. This
intermediate member allows the impactor to remain at a distance
from the rotor at all times if such a constituent gets between
the rotor and the impactor. However, in a fully automatic
operation other dangers can arise with such a design. Pieces of
the comminuted material may, for example, jam between the
impactor and the side walls of the housing and through this stop
the impactor. If, in such a case, the drive mechanism of the
impactor is started so as to approach the rotor, then the
elastic intermediate member is placed under tension by the drive
mechanism. If, for example, the blockage is loosened as a result
of vibrations occurring durihg comminution work, the'impactor 1s
brought into contact with the rotor by the action of the'Stressed
1ntermed1ate membexr in such'a way that it can-rmpact agalnst the
1mpeller bars and can‘caﬁse con81derable damage to the impact
mill. ' .

To prevent thls,.the present inventlon prOV1des for an

addltlonal lnterventlon 1n the method characterlzed above in that

| the drlve mechanlsm of the 1mpactor 1s stopped durlng movement
'towards the rotor lf the elastlc 1ntermed1ate member lsl*

--compressed from.the directlon of the drlve mechanlsm. In this

81tuatlon, the lmpactor can be moved back and forth once or

:f£several tlmes by means of the computer program oxr by manual

fp”ff'fhhfcontrol follow1ng a warnlng 81gnal untll re adjustment of the .

| 1mpactor to the rotor can occur after the blockage rs loosened
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If the actuating drive of the impactor occurs by means
of an electric motor, the elastic intermediate member is best
formed by a spring and the means for triggering the warning
signal is formed by a control element whose switching state
changes if, as described above, the spring 1is compressed from
the direction of the drive mechanism.

However, the elastic intermediate member can also be
formed in known fashion (German O0S 35 25 10l) by a pneumatic
spring, whereby the warning signal is then triggered by the
increase in presssure occurring during compression of the air
cushion from the direction of the drive mechanism. Use of a
pressure gauge in a similar connection is known from German OS
35 25 101, Figure 2, part 21, though in contrast to 1its present
use, it serves to maintain the pressure of the elastic inter-
mediate member,

To carry out the method describéd at the beginning.for
operating a comminutor whose second comminuting tool can be
adjuSted to the desired distance'from'the'first rotating
comminuting tool‘meeans'Of-a drive unit'withthe aid of a
microphone'provided-on the housing Of the comminutbr, a device
is used accordlng to thelpresent 1nvent10n Wthh amplifies the
51gnal comlng from the micrdphone and then dlstrlbutes it to two
.channels, the Slgnal bf the one channél belhg fed via a.51gnal
decoupler Wlth a low trlgger threshold and the signal of the

other channel fed V1a a signal decoupler thh a hlgh trlgger
,"threshold to a computér'programmed 1n Suéh a way that - prOVlded

' the 81gnal overcomlng the 1ow trlgger threshold reaches 1t "
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after receiving a delayed signal resulting from the material feed
of the comminutor being switched off, it switches on the drive
unit of the adjustable comminuting tool so that this comminuting
tool approaches the first rotating comminuting tool, reverses
this movement as soon as a signal overcoming the high trigger
threshold and of a specific strength and duration reaches it,
stops the return movement according to an input program and
starts the material feed again.

To carry out the method described at the beginning for
operating an impact mill whose impactor can be adjusted to the
desired distance from the rotor by means of a drive unit with the
aid of a microphone provided on the housing of the impact mill, a
device is used according to the present invehtion which amplifies
the signal coming from the microphone and then distributes it to
two channels, the signal of the one channel-being fed via a signal

decoupler with a low trigger threshold and the signal of the other

channel fed via a signal decoupler with a high trigger threshold

to a computer programmed in such a way that - provrded the signal

overcomang the low trigger threshold reaches it - after rece1V1ng

a delayed 51gnal resultlng from the materlal feed of the impact

mill belng SWltChed off, it swrtches on the drive unlt of the

"1mpactor so that thlS 1mpactor approaches the rotor, reverses
this movement as soon as a 51gnal overcomrng the high trlgger

xothreshold and 1n multlple sequence reaches 1t, stOps the return

movement accordlng to an input program and starts the materlal

. feed agaln

To process the 51gnals after overcomlng the trlgger

thresholds for 1mproved plokmup 1n the computer,_the 31gnal



10

aaa§20  .

2014021

72883-1

- 11 -

decouplers representing the trigger thresholds are followed by

subsequently triggerable time-switches which convert the

frequency signals into high signals and, starting at a minimum
frequency, transmit a constant high signal to the computer.

To safequard the impactor in case of blockage in the
housing of the impact mill, a control element is provided on the
part transmitting the drive of the impactor to this part and on
the part connected thereto via an elastic intermediate member,
the switching state of this control element changing during
compression of the intermediate member from the side of the drive
mechanism and generating a signal by means of which the drive of
the impactor is stopped or changed via the computer, for example
in such a way that the impactor is moved back and forth over a

short distance several times until the'blOCkage is loosened and
the change in the switching state of the.control element no
longer exists. .

ThepreSent inﬁention is illustrated'in the drawings
which show in .

Flgure Ls anaimpact mill in veftical section with the
apparatus requlred for automatlc oPeratloa according td the
1nvent1dn,.f" ‘ '

a.Figaré.Z: a flow.diagram‘Of-the devices provided for

'adjustment of the 1mpactor, and

Flgure 3.j'a suspen510n of an 1mpactor wmth an elastlc

"“’fsg,lntermedlate member, on an enlarged scale.a

The 1mpact mlll 1llustrated in Flgure 1 comprlses a

houSLng l 1n Wthh a rotor 2 is rotatably dlsposed about a
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horizontal axle 3. The rotor 2 is provided with four impeller
bars 4. An impactor 5 is swivel-mounted about an axle 6 in the
housing 1 above the rotor 2. The impactor 5 is equipped with
wear plates 7 on the side facing the rotor. The bottommost

wear plate 7a in conjuction with an imaginary cylindrical
surface 8 described by the outer edges of the impeller bars 4
during rotation form a grinding gap 9 the width of which varies
depending on the swivel position of the impactor 5. The ilmpactor
5 is swivelled, as is also shown in Figure 3, by means of an
electric motor 10, a worm gearing ll, a spindle 12, an elastic
intermediate member 13 and an additional connecting link 14
which is hinged to the impactor 5. A control element 15 1is
provided on the spindle 12 and a switching lug 16 1is provided on
the intermediate member 13. The swrtching state- of the control

element 15 is changed wrth the ald of the switching lug 1f the

~elastic intermediate member 13 is compressed from the direction

~of the drive mechanlsm.- ThlS can happen 1f the 1mpactor 5

cannot move forward 1n the dlrectlon of the rotor, for example
because of blockage 1n the hou51ng 1 of the 1mpact mill.

However, such a change 1n the swrtchlng state has no effect if

- the elastlc 1ntermediate member is compressed from the direction

of the rotor, for example because a constltuent that cannot be

‘hhffyj -comm1nuted 1s between the rotor 2. and the 1mpactor 5 and forced

“_'the latter away from the rotor.,

A pulse counter compr1s1ng a toothed disk l7 and an

. approxzmatlon SWltCh 28 1s also prov1ded ain the drlve mechanlsm

  10, ll 12 of the 1mpactor 5., ThlS pulse counter measures the
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movement of the impactor 5 and evaluates it for the adjustment
pProcess.
A microphone 18, which converts the noise of the impact

mill into electric signals, is provided on the housing Ll.

As Figure 2 shows, the signals from the micrOphone 18
pass through a preamplifier 19 and an amplifier 20. The signals
are then conducted through two channels 21, 22 which lead to two
signal decouplers 23, 24 with differently set trigger thresholds.
The signal decoupler 23 has a relatively low threshold which
passes the noise\resulting when the impact mill is empty. The
corresponding signal 1is processed in a subsequently triggerable
time-switch 25 into a longer lasting high signal which reaches
the computer 27. The signal decoupler 24 has a high threshold
and therefore only passes hard signals such as those resulting,
for example, from the impact of the impeller bars 4'against the
impactor 5. These signals are thentcoupled to the computer 277
as high signalslvia asubsequently‘triggerable timenswitCh 26.
The snbsequently triggerable time-switch'ZG'is eet in such a way
that startlng from.a spe01f1c number of pnlses or 1mpacts, for

' example'7/second, a constant hlgh SLgnal occurs at the output

,' '  Wthh is fed to the computer.'

The computer.1s.also'1nfluenced bj the 1nduct1ve'
proxzmlty SWltCh 28 whlch 1s controlled by the positlon of the
1mpactor. Thls 51gnal forms the ba51s for calculatlng the.
adjustment of the 1mpaotor relatlve to the rotor 2 via a geared

- motor lO ThlS adjustment is controlled by the computer by means

@*f. of a program (software), not 1llustrated, Wthh 1s adapted to
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provide for the comminuter requirements. The computer also
switches off and on the feed device for the material to be
comminuted according to the program, so that acknowledgement of
the disconnection is delayed by a switch cabinet 29 provided with
contactors. Additional interventions in the operating method of
the computer 27 can be carried out by hand through the members
provided in the switch cabinet 29, provided such functions are
not already carried out by means of the computer program. The
control element 15, which is designed as a proximity switch, is
also connected to the computer 27. This control element ensuring
that the impactor 5 can also be adjusted.

The device according to the present'invention operates
as follows.

If the impactor 5 of the impact mill is to be moved
closer to the rotor 2 because'the grinding gap'haS-become too
large due to wear ‘of the 1mpeller bars 4 and the wearing plates 7
of the 1mpactor (that 1s, it 1s.to be moved to a dlstance that

corresponds to a narrower grlndlng gap), then Wlth the rotor

-'runnlng the materlal feed is stopped elther by hand or automat1c~

ally thus allOW1ng the 1mpact'mlll to empty This 1is a pre-

.requlslte in. order for the components dependent on ‘the 51gnals
- of the mlcrophone 18 to work correctly The mlcrophone then ‘only

_tplcks up- the no- 1oad n01ses of the lmpact mlll. ThlS 51gna1 is

R -".-passed to. the ampliflers 19, 20 and the channel 21 and hence to

-t“p dthe 1ow trlgger threshold of the 51gnal decoupler 23 . Thé .:

81gnal thereafter reaches the subsequently trlggerable tlme SWltCh

'  25 from Wthh 1t 1s plcked up by the computer 27 as a hlgh

;d;  ,s1gna1.,'If 1n addltlon, a delay 81gnal reaches the computer
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from the switch cabinet 29, demonstrating that the material feed

is in fact switched off -~ it would be possible that even with

the material feed running no material is temporarily fed into
the impact mill because, for whatever reason, no material 1is
reaching the feed -~ this guarantees that adjustment of the

impactor can be carried out without interference from the

material.

The signals applied to the signal decoupler 24 from the
microphone 18 via the amplifiers 19, 20 and the channel 22 (this
involves the same signals reaching the signal decoupler 23) are
first of all absorbed by this decoupler because of 1ts high
threshold. It is,.however,-possible that scattered signals
resulting, for example, from material subsequently falling into
the impact mill, overcome,the-threshold and_reach the
subsequently triggerableltime—switch 26.  These are individual
signals or those in erratic sequence from which-the subsequently
trlggerable time- SWltCh cannot geherate a constant high signal.

- The EollOW1ng adjustment process of the impactor 5
consists of two phases. .In the flrst phase.the 1mpactor is
slowly brought closer to the rotor 2 by the electrlc motor 10.

If it comes SO close to the rotor that the 1mpeller bars 4 hit

‘ agalnst the'foremost wearlng plate 7a of the 1mpactor, then hard
 "1mpact n01ses result at regular 1ntervals (four strikes per
:rotatlon of the rotor) . These n01ses are plcked up by the mlcro~
phone 18 and are transmltted as strong.81gnals capable of
.hh‘exceedlng the threshold of the.51gnal decoupler 24 and hence

reach the computer 27 as correspondlng hlgh 31gnals.;'Thepf
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subsequently triggerable time-switch 26 thereby ensures that the
computer only reacts to these signals if a specific minimum
number of these impact noise signals occur per unit of time and
thus clearly establishes that they result from the impact of the
impeller bars against the impactor and are not noises f£rom other
sources. To this end, the subsequently triggerable time-switch
transmits a constant high signal to the computer. The computer
then stops the movement of the impactor and reverses such move-
ment. The return movement occurs until the gap width 9 between
the rotor 2 and the impactor 5, which is determined by the
computer program, is reached.

The computer can determine the number of rotations of
a gear member regquired to move the impactor towards the rotor 2,
4, for example by means of a pulse counter 17;.28 mounted in the
actuating dtive 10 of the impactor 5, andthen - starting from
this number as the zero.position of the,impaCtor - can turn back

the gear mechanlsm by the number of rotatlons that corresponds

to the de51red new distance oE the 1mpactor from the rotor, that

is correSponds to the deS1red gap Wldth 9. '.By'means of the

"emplrlcal values determlned durlng practlcal operatlon and that

can be 1ncorporated 1nto the respectlve program (software), re~'

adjustment of the 1mpactor can occur automatlcally in. that the

 adjustment process 1s from tlme to tlme carrled out automatlcally

H°5cat SpelelC 1ntervals and to the necessary extent
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CLAIMS:
1. A method for automatic adjustment of a grinding gap

determining grain structure of comminuted material in a
comminutor, sailid comminutor comprising a first rotating
comminuting tool and at least one second comminuting tool
cooperating therewith, said second tool being adjustable with
respect to the filrst comminuting tool and forming said grinding

gap therebetween, wherein to avoid substantial changes to the

grain structure of the comminuted material over time the second

comminuting tool is periodically adjusted when the comminutor
is empty, movement of the second comminuting tool being
controlled automatically by a computer which actuates a drive
mechanism for moving said second tool, said adjustment method
comprising:

switching off supply of material feed to the
comminutor and passing a first signal to the computer after a
delay to ensure that the comminutor is empty;

passing a second signal to the computer produced by a
microphone from general running noises of the comminutor when
empty;

sald computer after receipt of said first and second
signals causing sald second comminuting tool to advance slowly
towards said first rotating comminuting tool;

generating a third signal that for the most part
results only from hard noises occurring when the advancing
second comminuting tool reaches a point of contact with the
first rotating comminuting tool, and passing said third signal
to the computer; upon receipt of said third signal the computer
causing sald second comminuting tool to reverse from said point
of contact, the computer controlling reverse movement of the
second comminuting tool and terminating such reverse movement

after a predetermined distance.

' Lowa¥e ey 14 ¢ L ou bn G VoM IO v DA Livts Lo O el i 3R GEORBRMIRIN 4 VR e R AU & WORIE, S REG0 aml y ew iy B VA Lo BHA BuCaa b I2 M -] 34 o AR s SRt s =Nged
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2 . Use of the method according to claim 1 for operating
an impact mill comprising a rotor equipped with impeller bars
and at least one 1mpactor cooperating therewith which is
adjustable with respect to the rotor and with it forms said
grinding gap, wherein to avoid substantial changes to grain
structure of the comminuted material the impactor is
periodically adjusted when the impact mill is empty, wherein:

movement of said impactor is controlled automatically
by a computer which actuates a drive mechanism for moving said
impactor, a first signal being passed to the computer when
supply of material feed to the impact mill is switched off:

a second signal produced by general running noises of
the impact mill when empty being passed to the computer;

upon receilpt of said first and second signal, the
computer, after a delay to ensure that the impact mill is
empty, causing the impactor to slowly advance;

passing a third signal to the computer that for the
most part results only from hard nolses occurring when the
advancing impactor reaches a point of contact with said
impeller bars; upon receipt of said third signal the computer
causing sald 1mpactor to reverse from said point of contact,
the computer controlling reverse movement of the impactor and
terminating such reverse movement after a predetermined

distance.

3. A method according to claim 1, characterized in that
movement of the second comminuting tool towards the first
comminuting tool 1is immediately stopped upon occurrence of a
partial signal resulting from a hard noise and is resumed if no
additional partial signals follow, the movement being reversed
1f a partial signal of a specific strength and length or a
specific minimum number of partial signals in one unit of time
indicate to the computer that the comminuting tools are

touching one another.
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4 . A method according to claim 2, characterized in that
the computer determines, by means of an interchangeable program
matched to the material to be comminuted, the intervals at
which the impactor is to be re-adjusted and causes the material

feed to be stopped beforehand and started again afterwards.

5. A method according to claim 2 or claim 4,
characterized in that the computer determines, by means of an
interchangeable or influenceable program, said predetermined
distance of the ilmpactor from the rotor according to a desired
graln structure and consequently carries out adjustment of the

grinding gap automatically.

6. A method according to claim 1 or 2, characterized in
that said a single microphone detects said second signal and
sald third and passes said signals, to two channels following

amplification.

7. A method according to claim 2 for impact mills in
which the second tool is an impactor driven in known fashion by
an elastic intermediate member which allows the impactor to at
all times be deflected i1f uncomminutable constituents get into
the impact mill, characterized in that the drive mechanism is
stopped during forward motion if the elastic intermediate
member 1s compressed from the side of the drive mechanism as a

result of blockage in the impactor.

8 . An apparatus for automatic adjustment in a comminutor
of a grinding gap determining grain structure, said comminutor
comprising:

a first rotating comminuting tool;

at least a second comminuting tool which is provided

with a drive unit to effect adjustment thereof and which can be

NN s et A O AN - P S A TR ] TRV Dot TV b o « o A 4 ikt i GEETRGMTINS L 151 SN TR U TP 7 e | TR RROT IS el M ) OV O mar it e e b et T et d e Teem e am e e el s o4 WKL MR TAG G D MY rde A 1 T RS TN A e LT M At b e Al ok S AT S TR B A i AL WSS By ¢ e e B g ved e 8 et f e 8 et e = e ae aa e e e
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adjusted with respect to the first rotating comminuting tool by
means of the drive units:;

a microphone disposed on a housing of the comminutor,
characterized by amplifiers following the microphone a divider
transmitting an amplified signal coming from the microphone
into two channels, one of which leads to a computer via a
signal decoupler with a low trigger threshold and the other
leading to the computer via a signal decoupler with a high
trigger threshold, the computer being programmed in such a way
that after receliving a delayed signal resulting from material
feed being switched off, the computer actuates the drive unit
to cause:

the second comminuting tool to approach the
first rotating comminuting tool;

reverse movement of said second tool as
soon as a signal overcoming the high trigger
threshold and of specific strength and duration
reaches the computer; termination of the reverse
movement. according to an input program; and

re-start of material feed.

9. An apparatus for automatic adjustment of an impactor
in an 1mpact mill comprising a drive unit for adjustment of the
impactor relative to an impact path of a rotor, and a
microphone arranged on a housing of the impact mill,
characterized by amplifiers following the microphone, division
of a channel transmitting an amplified signal coming from the
microphone into two channels, one of which leads to a computer
via a signal decoupler with a low trigger threshold and the
other leading to the computer via a signal decoupler with a
high trigger threshold, the computer being programmed in such a
way that after receiving a delayed signal resulting from

material feed being switched off, the computer:

. awr, darle i A Hpama SRR B A RS R Sk 2B AN ST gk 5 . esms
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actuates the drive unit so that the
impactor approaches an impact path of a rotor;
reverses movement of the impactor as soon
as a signal overcoming the high trigger threshold and
in multiple sequence reaches the computer;
stops the reverse movement according to an
input program; and
re-starts the material feed.
10. An apparatus according to claim 8 or 9, characterized

1n that subsequently triggerable time-switches follow the

signal decouplers.

11. An apparatus for carrying out the method according to
claim 7, characterized in that a control element is provided on
parts of the elastic intermediate member that are movable
relative to one another, a switching state of this control
element changing during compression of the intermediate member
from the side of the drive mechanism and thus generating a
signal by means of which movement of the impactor is stopped or
changed i1n another manner by the computer, by moving the
impactor back and forth over a short distance several times

until the change in switching state of the control element no

longer exists.
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