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Description

The present invention relates to a procedure
for replacing a knife in a disc chipper provided with
a disc which rotates about its center axis and on
which several knives are fixed by means of knife
holders and knife fixing elements. The invention
also relates to an apparatus for replacing a knife in
a disc chipper as described above.

A replacing procedure and a replacing appara-
tus comprising hydraulical release of spring loaded
knife holders are known with drum chippers for
example from patent document DE-A-1653094.

In prior art, the knives in disc chippers are
mounted on the disc in a radial arrangement by
means of several fastening bolts. This type of disc
chippers are represented by the disc chipper de-
scribed in Finnish patent no. 74901. Fig. 1 of this
patent shows that there are seven fastening bolts
for each knife. The number of bolts varies depend-
ing on the length of the knife.

A drawback with the solutions used for the
fixing of chipper knives in previously known tech-
niques is the use of a large number of fastening
bolts. Each time a knife is replaced, these bolts
have to be unscrewed and tightened again. The
knives are replaced every eight hours, and be-
cause of the numerous bolts in the case of a
chipper with multiple knives this takes plenty of
effective working time. One disc has usually 12 or
16 knives.

In addition, in many chippers constructed with
the known techniques, the knife holding bolts are
perpendicular to the flat surfaces of the disc and
the knife holders are so mounted that the tighten-
ing force partly presses the knife outwards during
the fastening operation. This is the case e.g. in the
chipper presented in Finnish patent no. 76722. A
drawback in this case is that the knife is not in
touch with its guide surface immediately after
mounting. It is only after the first chipping jobs that
the knives are pressed against their guide surfaces,
but at the same time the knife play increases.
Increased knife play has a deteriorating effect on
chip quality because the proportion of fine fractions
increases. To avoid the deterioration of chip qual-
ity, the knife play has to be readjusted immediately
after the first chipping operation. Thus, the problem
is laborious and repeated adjustment of knife play.

The object of the procedure and apparatus of
the present invention is to eliminate the drawbacks
referred to and to achieve a fast and reliable proce-
dure and apparatus for replacing the knives of a
disc chipper. The invention is characterized by
what is presented in the claims.

The procedure and apparatus of the invention
have the advantage that they enable the knives to
be repalced quickly. To unscrew the bolts holding
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the knife, only one operation is needed. Similarly,
the bolts can be tightened by a single operation. A
further advantage is that the knives can be easily
replaced and that the replacement is safe because
there are no separate fastening bolts that could be
left out altogether or tightened to a different tight-
ness. Yet another advantage is that, as the motion
needed for the tightening of the knife is directed
inwards, knife play can be easily adjusted and the
knife is at once reliably mounted in its proper and
final position.

In the following, the invention is described by
the aid of an example by referring to the attached
drawings, in which

Fig. 1 presents a partial cross-section
through the chipper disc of the inven-
tion, showing the region of a knife,
presents a corresponding cross-sec-
tion of another embodiment of the in-
vention,
presents a corresponding cross-sec-
tion of a third embodiment of the in-
vention.

In front view, the disc 1 of a disc chipper is a
round plate rotating about an essentially horizontal
center axis. As shown in Fig. 1, placed at the level
of each knife, the disc 1 of a disc chipper has a
radial or nearly radial knife aperture 20 through
which the chips produced during chipping are re-
moved for further treatment. In connection with
each knife aperture on the log feed side of the disc
is a knife holding slot consisting of surfaces 7, 8
and 9. In cross-section, the knife holding slot tapers
in a wedge-like manner towards the bottom 8 of the
slot. In the embodiment illustrated by Fig. 1, this
slot is a cut-out in the disc itself, whereas in the
embodiment in Fig. 2 the knife holding slot is
incorporated in a separate wearing plate attached
to the disc. The knife 3 is a body of a narrow,
elongated shape and a length nearly equal to that
of the knife aperture 20. In the drawings, the knife
is depicted in cross-section. The rear surface of the
knife rests against the first wedge surface 7 of the
knife slot, and its lower end rests against the bot-
tom 8 the knife slot, either directly or via adjust-
ment screws 28. The rear surface of the knife is
defined as the hindmost one of the flat surfaces of
the knife as seen in the direction of rotation of the
disc 1. Correspondingly, the other flat surface is
the front surface of the knife. A disc usually has 12
knives mounted at even distances in a radial or
nearly radial arrangement, but the number of
knives may also be other than 12, e.g. 16.

In addition to the knife itself, the knife slot
accommodates a knife holder 2, which is of a
length essentially corresponding to that of the
knife. In cross-sectional form, the knife holder is a
wedge-shaped body tapering towards the bottom of

Fig. 2

Fig. 3
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the knife slot. The rear surface of the knife holder
rests against the front surface of the knife, either
directly or via a connectors 4 and 6. Similarly, the
other wedge surface of the knife holder rests
against the other wedge surface 9 of the knife slof,
either directly or via a connector 5. Since the knife
is a body of uniform thickness, the wedge angles
of the knife slot and knife holder 2 must cor-
respond to each other, unless such correspon-
dence is ensured by using additional wedge-
shaped connectors.

As shown particularly in Fig. 1 and 3, the knife
holder 2 used in the solutions of the invention has
a small wedge angle. This provides the advantage
of rendering the wedge-shaped knife holder 2 com-
pletely or at least partially self-retaining. Because
of its small wedge angle, the knife holder has a
structure that enables most of the forces received
by it from the knife during chipping to be transmit-
ted directly through the knife holder to its opposite
side, where the friction causes the forces fo be
tfransmitted to the disc 1. Therefore, the only func-
tion of the knife fixing elements is to perform the
fastening movement when the knife is replaced and
to ensure that the knife holder remains in place
when the chipper is in operation. By considering
the forces transmitted from the log being chipped
to the knife and further to the guide surfaces, it is
possible fo calculate the wedge angle value re-
quired for the knife holder to be self-retaining at a
given friction coefficient value. When the surfaces
are made of steel, a suitable friction coefficient
value is between 0.2 - 0.3, depending on lubrica-
tion. By placing these values in the equation for
wedge angle, it will be seen that the required
wedge angle is between 11.3° - 16.7°. In practice,
however, it is not advisable to use wedge angles as
small as this, since part of the forces produced
during chipping can be received by the fixing ele-
ments. Thus, a preferable knife holder wedge angle
is between 15° - 25°.

The bottom side of the knife holder 2 is pro-
vided with threaded holes arranged in a straight
row essentially over the whole length of the knife
holder. Fitted in each threaded hole is a tightening
pin 29 provided with a threaded part of suitable
length at each end. The disc 1 or the separate
wearing plate 21 is provided with borings cor-
responding to the threaded pins, said borings being
of a size permitting the shanks of the threaded pins
to move in them. Each boring is followed by a
larger cut-out 26 in the disc 1 or the wearing plate
21, which may have a round, rectangular or other
suitable crossectional form. In the embodiments
illustrated, the cut-out 26 is of a circular cross-
section and concentric with the boring made for the
tightening pin. The cut-out 26 opens in a direction
away from the knife, either in the widthwise direc-
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tion of the knife or in some other suitable direction.
In the chippers represented by Fig. 1 and 3, the
cut-out opens to the side opposite to the knife, i.e.
o the backside of the disc. In these cases, the cut-
out continues to the backside of the disc without
any change in its dimensions and direction. By
contrast, in the chipper illustrated by Fig. 2, the
cut-out continues for some distance from the knife
without any change in its dimensions and direction,
but it then widens out in the longitudinal direction
of the knife into a transverse cavity 30 extending
nearly over the whole length of the knife and inter-
connecting all the collateral cut-outs 26.

At the end of the cut-out 26 facing towards the
knife is a set of springs 10 acting as a knife fixing
element, preferably consisting of a number of suc-
cessive cup springs. By means of tightening and
adjustment nuts 11 and suitable spacers 25, the set
of springs 10 is so placed around the tightening pin
29 that the springs 10 are compressed between the
cut-out end facing the knife and the adjustment
nuts 11 or spacers 25, producing a pressing force
which is fransmitted via the tightening pin to the
knife holder 2 so as to pull it in the direction of the
pin. As a result, due to the mutually corresponding
wedge-like shapes of the knife holder 2 and knife
slot, the knife 3 is firmly pressed in position. The
wedge angles and the direction of the tightening
motion are so chosen that when the nuts 11 are
being tightened the knife holder 2 will simulta-
neously press the knife 3 firmly against the bottom
of the knife slot 8. Thus, the force of the springs
holds the knife securely in position in the disc and
the knife remains immobile after it has been moun-
ted.

In the chippers shown in Fig. 1 and Fig. 3 , the
free end of the cut-out constitutes a cylinder with a
movable piston 12 inside it. The piston is used for
releasing the knives. The piston is provided with
seals 13 to seal the gap between the cut-out and
the sliding surface of the piston. Furthermore, the
free end of the cut-out is provided with a backplate
15 locked in place by means of threads to close
the cut-out end tightly. Attached to the backplate is
a stopper pin 14 extending from the backplate into
the piston 12, permitting the latter to move in the
cut-out through a limited distance. The travel of the
piston is so adjusted that the stopper pin will stop
the piston after the latter has reached the end of
the tightening pin 29 and pushed the knife holder 2
clear of the knife. In this way, the piston is pre-
vented from completely flattening the springs 10.
The part of the cut-out between the piston 12 and
the backplate 15 forms a circular pressure space
16. This space communicates with a pressure
channel 17, which may run from the front side of
the disc as in Fig. 1, or equally well from the
backside or the circumference of the disc. These
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solutions depend on the embodiment used in each
case. The starting end of the pressure channel is
provided with a quick-disconnect fitting 18 placed
in a cut-out 19 in the disc to protect it against
damage. The other end of the pressure channel
branches out into all of the collateral cut-outs 26 so
that the pressure fed in through the quick-dis-
connect fitting 18 acts with equal force in all of
them. The pressure system may be hydraulic or
pneumatic, so the pressure medium used depends
on the system.

In the system illustrated by Fig. 2, there is a
slight structural difference as comapared to the
systems in Fig. 1 and 3. In this case, the trans-
verse cavity 30 accommodates a hose 22 made of
an elastic material and used as a means of releas-
ing the knives. The bearing surfaces for the hose
consist of a backplate 24 placed behind the hose
and a support plate 23 placed between the hose
and the tightening pin 29. A pressure is fed into the
hose via a quick-disconnect fitting as described
above. In addition, the wearing plate 21 is provided
with a bearing element 27 placed at the knife-
holding end of the plate.

When the knives are to be replaced, a pres-
sure, e.g. hydraulic pressure, is connected to the
system via the quick-disconnect fitting 18. This
causes the piston 12 or hose 22 to move within a
limited travel towards the tightening pin 29, press-
ing it against the spring force. The knife holder 2
now moves in the same direction with the tighten-
ing pin, releasing the knife. The worn-out knife is
removed from its slot and a new one is inserted,
whereupon the exira pressure is let out from the
system. The depressurization is not described sep-
arately, but it may occur via the same quick-dis-
connect fitting 18 through which the pressure is fed
into the system. When the pressure is removed
from the system, the set of springs 10 pulls the
knife holder 2 back to its tightening position and
pushes the piston 12 or hose 22 back to its original
position. Thus, the knife has been firmly secured
and another one can be replaced.

In a chipper constructed as shown in Fig. 2, it
is possible to use a mechanical wabbler shaft in-
stead of a hose 22 and a pressure system. In this
case, a shaft provided with eccentric cams is
mounted in place of the hose 22 and one end of
the shaft is provided with a nut or other suitable
element by which the shaft can be rotated with a
sufficient power. When the shaft is rotated, the
eccentric cams act against the spring force, there-
by releasing the knife. After the knife has been
replaced, the wabbler shaft is turned back to a
position where the eccentric cams are disengaged
from contact with the tightening pin or equivalent
and the springs cause the knife to be tightened in
position.
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It is obvious to a person skilled in the art that
the invention is not restricted to the examples
described above, but that it may be infinitely varied
within the scope of the following claims.

Claims

1. Procedure for replacing a knife in a chipper
which rotates about its center axis and on
which several knifes (3) are fixed by means of
knife holders (2) and knife fixing elements (10),
said knives being replaced by applying a force
to one or more releasing devices (12,22)
mounted inside the chipper, in such a way that
the respective releasing device acts on the
fixing element (10) of a knife in a direction
essentially opposite to the direction of the re-
taining force generated by the knife fixing ele-
ment (10), causing the grip of the knife holder
(2) to be loosened, and the knife (3) is re-
moved from its place and a new knife is in-
serted into the place thus vacated, and the
releasing device being deactivated,
characterized in that

- in a disk chipper provided with a disk (1),
on which the knives (3) are arranged
radially or nearly radially and are fixed
along their length by means of several
fixing elements (10);

- the force which holds the knife in posi-
tion is directed inwards that, due fo fric-
tion, the fixing motion pulls the knife (3)
against the bottom (8) of the knife slot
(7) in the disk (1), and

- for replacing a knife (3) the releasing
device (12,22) acts on all the fixing ele-
ments (10) of one knife (3) essentially
simultaneously, in such a way that that
side of the releasing device which lies
closer to the knife fixing element (10) is
pushed towards each knife fixing element
(10).

2. Apparatus for replacing a knife in a disk chip-
per provided with a disk (1), which rotates
about its center axis and on which, in connec-
tion with chip apertures (20), several knife
holding slots (7-9) are arranged radially or
nearly radially and tapering in a wedge-like
manner towards the bottom (8) of the slot, said
slots accomodating a knife (3) of a narrow
elongated shape and a knife holder (2) with a
corresponding wedge-shaped body tapering
towards the bottom of the knife slof, several
knife fixing elements (10) pulling the knife
holder (2) inwards that, due to friction, the
fixing motion pulls the knife (3) against the
bottom (8) of the slot (7) in the disk, the disk
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further being provided with cut-outs (26) for
releasing devices (12,22) acting on the fixing
elements (10), and at least one actuator acting
on the releasing devices in such a way that the
releasing devices, when activated, act on the
knife fixing elements (10) of one knife essen-
tially simultaneously, causing the knife (3) fo
be loosened.

3. Apparatus according to claim 2,
characterized in that
the releasing device (12) is a piston mounted
in the cut-out (26) and so moving in it due fo a
pressure applied to it that, actuated by the
pressure, the piston is pressed against the
spring force of the fixing elements (10).

Patentanspriiche

1. Verfahren zum Auswechseln eines Messers in

einem Zerspaner, der um seine Mittelachse
dreht und an dem mehrere Messer (3) mittels
Messerhaltern (2) und Messerbefestigungsele-
menten (10) befestigt sind, wobei die Messer
ausgewechselt werden, indem eine Kraft auf
eine oder mehrere innerhalb des Zerspaners
montierte Entlastungseinrichtungen (12,22) in
solch einer Weise aufgebracht wird, daB die
jeweilige Entlastungseinrichtung auf das Befe-
stigungselement (10) eines Messers in eine
Richtung im wesentlichen entgegengesetzt zur
Richtung der von dem Messerbefestigungsele-
ment (10) erzeugten Haltekraft wirkt, um da-
durch den Griff des Messerhalters (2) zu 18sen,
und das Messer (3) von seinem Platz entfernt
und ein neues Messer in den so freigeworde-
nen Plaiz eingesetzt und die Entlastungsein-
richtung deaktiviert wird,

dadurch gekennzeichnet, dafl

- in einem Scheibenzerspaner mit einer
Scheibe (1), auf der die Messer (3) radial
oder nahezu radial angeordnet und l4ngs
ihrer Linge mittels mehrerer Befesti-
gungselemente (10) befestigt sind,

- die Kraft, die das Messer in Stellung hilt,
nach innen gerichtet ist, so daB aufgrund
Reibung die Befestigungsbewegung das
Messer (3) gegen den Boden (8) des
Messerschlitzes (7) in der Scheibe (1)
zieht und

- zum Auswechseln eines Messers (3) die
Entlastungseinrichtung (12,22) auf alle
Befestigungselemente (10) eines Mes-
sers (3) im wesentlichen gleichzeitig
wirkt, und zwar in solch einer Weise, daB
diejenige Seite der Entlastungseinrich-
tung, die ndher zum Messerbefesti-
gungselement (10) liegt, gegen jedes
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Messerbefestigungselement  (10) ge-
drickt wird.

Vorrichtung zum Auswechseln eines Messers
in einem Scheibenzerspaner, der eine Scheibe
(1) aufweist, die um ihre Mittelachse dreht und
auf der in Verbindung mit Span&ffnungen (20)
mehrere Messerhalteschlitze (7-9) radial oder
nahezu radial angeordnet sind, die sich keilar-
tig in Richtung des Bodens (8) des Schlitzes
verjlingen, welche Schlitze ein schmales, ldng-
liches Messer (3) und einen Messerhalter (2)
mit einem entsprechenden, sich in Richtung
des Bodens des Messerschlitzes verjlingenden
keilférmigen K&rper aufnehmen, wobei mehre-
re Messerbefestigungselemente (10) den
Messerhalter (2) nach innen ziehen, so daB
aufgrund Reibung die Befestigungsbewegung
das Messer (3) gegen den Boden (8) des
Schlitzes (7) in der Scheibe zieht, die Scheibe
weiterhin mit Ausschnitten (26) flr Entlastungs-
einrichtungen (12,22) versehen ist, die auf die
Befestigungselemente (10) wirken, und zumin-
dest eine Betdtigungseinrichtung auf die Entla-
stungseinrichtungen in solch einer Weise ein-
wirkt, daB die Entlastungseinrichtungen bei Ak-
tivierung im wesentlichen gleichzeitig auf das
Messerbefestigungselement (10) eines Mes-
sers wirken und damit das Messer (3) 18sen.

Vorrichtung nach Anspruch 2,

dadurch gekennzeichnet,

daB die Entlastungseinrichtung (12) ein in den
Ausschnitt (26) montierter Kolben (26) ist, der
sich aufgrund eines auf ihn aufgebrachten
Drucks in dem Ausschnitt so bewegt, daB, be-
wirkt durch den Druck, der Kolben gegen die
Federkraft des Befestigungselements (10) ge-
driickt wird.

Revendications

Procédé pour le remplacement d'un couteau
dans une déchiqueteuse qui tourne autour de
son axe central et sur laquelle plusieurs cou-
teaux (3) sont fixés au moyen de blocs de
maintien de couteau (2) et d'éléments de fixa-
tion de couteau (10), lesdits couteaux étant
remplacés par application d'une force & un ou
plusieurs dispositifs de libération (12,22) mon-
tés a lintérieur de la déchiqueteuse, d'une
maniére telle que le dispositif de libération
respectif agit sur I'élément de fixation (10) d'un
couteau dans une direction sensiblement op-
posée 2 la direction de la force de retenue
engendrée’par I'élément de fixation de couteau
(10), ce qui a pour effet de reldcher le serrage
du bloc de maintien de couteau (2), et on
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enléve le couteau (3) de son emplacement, on
insére un nouveau couteau dans la place ainsi
libérée et on désactive le dispositif de libéra-
tion,
caractérisé en ce que :

dans une déchiqueteuse & disque compor-
tant un disque (1) sur lequel les couteaux (3)
sont agencés radialement ou presque radiale-
ment et sont fixés sur leur longueur au moyen
de plusieurs éléments de fixation (10),

la force qui maintient le couteau en posi-
tion est dirigée vers l'intérieur de sorte que,
par frottement, le mouvement de fixation tire le
couteau (3) contre le fond (8) de la rainure de
réception de couteau (7) prévue dans le disque
(1), et

pour remplacer un couteau (3), le dispositif
de libération (12,22) agit sur tous les éléments
de fixation (10) d'un couteau (3) sensiblement
simultanément, d'une maniére telle que le cbté
du dispositif de libération qui est le plus pro-
che de I'élément de fixation de couteau (10)
est poussé vers chaque élément de fixation de
couteau (10).

Dispositif pour le remplacement d'un couteau
dans une déchiqueteuse a disque comportant
un disque (1) qui tourne autour de son axe
central et sur lequel, en relation avec des
passages de copeaux (20), plusieurs rainures
de réception de couteau (7-9) sont prévues
radialement ou presque radialement et conver-
gent & la fagon d'un coin vers le fond (8) de la
rainure, lesdites rainures recevant un couteau
(3) de forme allongée étroite et un bloc de
maintien de couteau (2) ayant un corps en
forme de coin correspondant qui converge
vers le fond de la rainure de réception de
couteau, plusieurs éléments de fixation de cou-
teau (10) tirant le bloc de maintien de couteau
(2) vers l'intérieur de sorte que, par frottement,
le mouvement de fixation tire le couteau (3)
contre le fond (8) de la rainure (7) du disque,
le disque comporiant en outre des découpes
(26) pour des dispositifs de libération (12,22)
qui agissent sur les éléments de fixation (10),
et au moins un actionneur agissant sur les
dispositifs de libération d'une maniére telle que
les dispositifs de libération, lorsqu'ils sont acti-
vés, agissent sur les éléments de fixation de
couteau (10) d'un couteau sensiblement simul-
tanément, ce qui provoque le desserrage du
couteau (3).

Dispositif suivant la revendication 2, caractéri-
sé en ce que le dispositif de libération (12) est
un piston monté dans la découpe (26) et se
déplagant dans celle-ci lorsqu'on lui applique
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10

une pression, de sorte que le piston actionné
par la pression est pressé contre la force élas-
tique des éléments de fixation (10).
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