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Logs which are difficult to bark can be pretreated by impacts in order to reduce the bond of the bark to the wood
prior to a frictional debarking of the logs. In order to avoid the strength problems which arise at the journalling points of
beaters journally mounted on a rotor the invention instead uses rotors (11) having preferably block-shaped teeth (13) att-
ached along helical lines to the surface (21) of the rotor (11). The rotors (11) are included in a roller conveyor (7) and are
rotated at a peripheral speed of 20-30 m/s which is also 20-30 times greater than the feeding speed of logs through the pre-
treating apparatus. In order to reduce the speed there are included in the roller conveyor (7) braking rotors (23), such as
spiked rollers, and flexible means (19, 19') comprising rubber flaps (27, 27') which press the logs down to the rotors (11 and
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An apparatus for pretreating logs by impacts

The present invention relates to an apparatus for pretreating logs
by impacts in order to facilitate subsequent frictional debarking
of the logs, comprising means defining a transport path for trans-
porting the logs substantially in their longitudinal direction and
including a plurality of rotors extending substantially transverse
to the longitudinal direction of the transport path, each rotor
comprising a plurality of rotor members mounted to impact against
the bark during the pretreatment, drive means to rotate said ro-
tors at a predetermined speed, and feeding means arranged to feed
the logs at a predetermined speed.

Such an apparatus is described in SE B 444,654 and comprises means
defining a transport path for transporting logs substantially in
their longitudinal direction, at least one rotor extending sub-
stantially transverse to the longitudinal direction of the trans-
port path and having a plurality of rotor members designed to come
into contact with the bark during the pretreatment, and drive
means to rotate said rotors at a speed within a specific speed
range. The rotor comprises a rotor shaft and said rotor members
comprise a plurality of rigid beaters which are hinged to the ro-
tor shaft. As the shaft rotates the beaters assume operating posi-
tions located in a rotary plane substantially parallel to the lon-
gitudinal direction of the transport path, and also impact against
the bark during rotation. The rigid beaters are of such a weight
that within said speed range they impact against the bark to an
extent and with a force sufficient to reduce the adhesion of the
bark to the wood by means of fatigue and/or mechanically induced
moisture transport from the inner bark to a meristemic layer lo-
cated between the bark and the wood and holding them together.
This arrangement has proved capable of achieving the desired re-
sult, but it is difficult to ensure that the hinged attachment of
the beaters to the rotor shaft is sufficiently strong.

SE 8406632-3 relates to a debarking apparatus having transport
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rollers which are distributed in an upper row of spiked rollers
and a Tower row of smooth rollers. The spiked rollers rotate at a
higher speed than the smooth rollers so that they throw the bark
removed onto the lower smooth rollers. Since the smooth rollers
have a lower speed they do not throw the bark further away but in-
stead they catch the bark and let it drop onto a lower conveyor
belt. Since the smooth rollers are arranged in a Tower level with
respect to the spiked rollers and have a smooth surface they do
not have any effect on the feeding of the logs. The feeding of the
Togs are determined of the spiked rollers and there is nothing to
prevent the feeding of the logs. This apparatus is therefore not
useful for controlable pretreating logs by impacts in order to fa-
cilitate subsequent frictional debarking of the Togs.

The object of the present invention is to provide a pretreating
apparatus operating in a controlable manner by means of impacts,
which is capable of giving the desired result of treatment without
any strength problem being arisen.

According to the invention, this object is achieved in that feed-
ing means are arranged to feed the logs at said predetermined
speed substantially without influence of the peripheral speed of
the impacting rotor members; that flexible means are arranged to
yieldingly press the logs against the feeding means in order to
provide more effective feeding engagement and also against the ro-
tors in order to prevent any essential reduction in impact action
due to the impacts tending to force the logs away from the rotors;
that the impacting rotor members consist of wear-resistant teeth
attached to the surface of the rotor along a helical line or
1ines, causing the logs to rotate about its longitudinal axis;
that the peripheral speed of the teeth is at least seven, prefer-
ably about twenty to thirty times greater than said predetermined
feeding speed; and that the radial height of the teeth is adapted
to a selected peripheral speed of the teeth, said predetermined
feeding speed, the pressure exerted by the flexible means and to
the dryness of the logs so that the teeth impact against the bark
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in an extent which is sufficient to reduce its bond to the wood by
fatigue and/or mechanically induced moisture transport from the

inner bark to a meristemic layer located between the bark and the
wood and holding them together.

Replacing the rotor provided with hinged beaters by a rotor pro-
vided with wear-resistant teeth attached to the surface of the ro-
tor solves said strength problem and reduces also the cost of the
rotor. A further reduction in costs is achieved in that the im-
pacting rotor need not be movably suspended above the transport
path of the logs to adapt to various thicknesses of logs. Instead
it may be arranged stationary such as a support roller in the
transport path, flexible means, such as rubber flaps, being ar-
ranged to yieldingly press the logs against the impacting rotor.

Other features of the pretreating apparatus according to the in-
vention will be apparant below as the invention is described fur-
ther with reference to the accompanying drawings.

Figure 1 is a schematic view from the side of a proposed embodi-
ment of the new pretreating apparatus according to the invention.

Figures 2 and 3 are cross-sectional views along the lines II-II
and III-III, respectively, in Figure 1.

Figure 4 is a front view of one end of an impacting rotor forming
a part of the new pretreating apparatus.

Figure 5 is an end view of the impacting rotor.

Figures 6 and 7 are side views of flexible means included in the
pretreating apparatus mounted to yieldingly press the logs against
feeding means such as a braking rotor, and against the impacting

rotor.

The apparatus shown in the drawings, for facilitating subsequent
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frictional debarking of logs by pretreating them by means of im-
pact, comprises means 1 which define a transport path for trans-
porting the logs, not shown, substantially in its longitudinal di-
rection. As in the embodiment shown, the means 1 may comprise a
plurality of different conveyors, such as a chain or belt conveyor
5, the rollers in a roller conveyor 7 and a channel 9, through
which the logs after being pretreated in the apparatus slides into
a barking drum, not shown. The apparatus also comprises a plurali-
ty of rotors 11 forming a part of the roller conveyor 7 and ex-
tending substantially transverse to the longitudinal direction of
the transporting path 3, each rotor comprising a plurality of ro-
tor members 13 designed to impact against the bark during the pre-
treatment, and drive means 15 (Figure 2) to rotate said rotors 11
at a predetermined speed. In the preferred embodiment shown, there
are ten rotors 11 arranged in groups of three rotors following
each other and a single rotor 11 at the end of the pretreating
path. A1l rotors 11 are built into the roller conveyor 7 so that
the logs pass the rotors 11, supported thereby, during treatment
of the bark by the rotor members 13.

According to the invention feeding means 17 are arranged to feed
the logs at a predetermined speed, substantially irrespective,
i.e. without influence of the peripheral speed of the impacting
rotor member 13. Flexible means 19 are arranged to yieldingly
press the logs against the feeding means 17 to provide more relia-
ble and effective feeding engagement and against the rotors 11
thus preventing any great reduction in the action of impacts as a
result of the impacts otherwise tending to force the logs away
from the rotors 11. Furthermore, the impacting rotor members con-
sist of wear-resistant teeth 13 attached to the surface 21 of the
rotor 11 along at least one helical line, causing the logs to ro-
tate about its longitudinal axis. The peripheral speed of the
teeth 13 is at least seven, preferably about twenty to thirty
times greater than the predetermined feeding speed, and the radial
height of the teeth 13 is adjusted to the peripheral speed of the
teeth 13, the predetermined feeding speed, the pressure from the
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flexible means 19 and to the dryness of the logs so that the teeth
13 impact sufficiently hard against the bark to reduce its bond to
the wood in known manner by fatique and/or mechanically induced
moisture transport from the inner bark to a meristemic layer lo-
cated between the bark and the wood and holding them together.

In the preferred embodiment shown there are three sets of feeding
means 17, each comprising a braking rotor 23 located transversely
to the direction of feed of the logs, and means 25 given the rotor
23 a peripheral speed substantially corresponding to the predeter-
mined speed of feed. Suitably, the braking rotor 23 consists of a
spiked roller of conventional design. The spiked roller is built
into the roller conveyor 7 in such a manner that the logs are car-
ried by the spiked roller. Suitably, each spiked roller is pre-
ceded by three impacting rotors 11 and followed by at least one
impacting rotor 11. The roller conveyor 7 comprising the impacting
rotors 11 and the braking spiked rollers 23 is inclined upwardly
in the direction of feeding. As shown in Figure 1 the braking
spiked rollers 23 have a smaller diameter than the impacting ro-
tors 11. The inclination and the diameters are adapted with re-
spect to each other so that a rotor 11 and a roller 23 adjacent
each other at their Tower points tangentially contact an imagi-
nary, substantially horizontal plane.

As shown in Figures 6 and 7 the flexible means 19 are used in two
variants in the preferred embodiment. That according to Figure 6
is used with the braking spiked roller 23 and that according to
Figure 7 with the impacting rotors 11. The two variants are simi-
Tar in principle and the same designations have therefore been
used in both figures, but with the addition of a prim sign in
Figure 7. The flexible means 19 and 19' both comprise trailing,
suspended flaps 27, and 27', respectively; of a cloth or sheet of
wear-resistant rubber several centimeters in thickness. The flap
27 in Figure 6 consists of four layers of rubber sheeting five
centimeters thick, giving a total thickness of twenty centimeters,
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whereas the flap 27' in Figure 7 consists of only two layers of
the same sheeting.

The rubber flaps 27 and 27' are carried by support means 29 and
29', respectively, arranged to permit 1ifting of the flaps from a
normal working position. The support means 29 and 29' are in the
form of hinged hatches. When the flaps 27 and 27' are in their
normal operating position, the hatches 29 and 29' extend obliquely
downwards and backwards. With the aid of a hydraulic cylinder 31,
31', or similar means, the hatches can be pivoted about their up-
per edge to substantially horizontal position as indicated by the
dash dotted lines in Figures 6 and 7. The rubber flaps 27 and 27'
are then 1ifted up from contact with the logs being pretreated.
The spiked rollers 23 are then unable to retard the logs which,
impacted by the rotors 11, will be accelerated and rapidly fed out
from the pretreating apparatus. When the apparatus is empty and
the pressure in the hydraulic cylinders 31 and 31' is Towered, the
hatch 29, 29' will be returned by its own weight to its operating .
position. A rubber buffer 33, 33', provides a gentle stop when the
hatch returns to its operating position.

In order to increase the capacity of the pretreating apparatus it
is made sufficiently wide to permit a plurality of logs to be pre-
treated simultaneously, side by side. In this case it is suitable
for the rubber flaps 27 and 27' to be cut as shown in Figures 2
and 3, to provide several substantially individually flexible flap
portions.

Figures 4 and 5 show that the teeth 13 attached on the surface 21
of the rotor 11 are suitably substantially block-shaped. They con-
sist of tempered boron steel or other suitable material with high
wear-resistance. They may have a height of approximately 25 mm,
length 50-60 mm and thickness about 20 mm, for instance. The
blocks 13 are shown attached to the surface 21 along two substan-
tially diametrically opposed helical lines with a pitch of about
0.25 m/turn. The distance between the blocks 13 along the helical
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Tine is somewhat greater than twice the length of the block, and
seen in axial direction along the rotor 11 the blocks along one
helical Tine are Tocated in the spaces between the blocks along
the other helical line. There may be, for instance, twelwe blocks
13 along each turn of the helical 1ine, and all blocks with the
exception of those located nearest the ends of the rotor 11 are
secured to the rotor surface 21 in such a manner that the longitu-
dinal axis of the block forms an angle of between 15 and 45 de-
grees, preferably about 30 degrees, with respect to a radial plane
to the rotor 11. This ensures that the logs are turned about their
longitudinal axes.

The speed of the rotor 11 is preferably such that the blocks 13
have a peripheral speed of 20-30 m/s. A relatively low peripheral
speed gives the logs time to fall down closer to the rotor surface
21 before being 1ifted again by the next block 13, thus giving
greatly increased feeding effect which places greater demands on
the braking motor 23. A suitable feeding speed is about 1 m/s up
to about 1.5 m/s.

After some time in operation, when the front edge of the blocks 13
has become so worn that it is difficult to achieve the desired ef-
fect, the rotors 11 can be removed from the pretreating apparatus,
turned axially and re-inserted in order to rotate in the opposite
direction so that the previous rear edge of the blocks now will
become the front edge. In this way the service 1ife of the rotors
is doubled.
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CLAIMS

1. An apparatus for pretreating logs by impacts in order to fa-
cilitate subsequent frictional debarking of the logs, comprising
means (1) defining a transport path (3) for transporting the logs
substantially in their longitudinal direction and including a plu-
rality of rotors (11) extending substantially transverse to the
longitudinal direction of the transport path (3), each rotor (11)
comprising a plurality of rotor members {13) mounted to impact
against the bark during the pretreatment, drive means (15) to ro-
tate said rotors (11) at a predetermined speed, and feeding means
(17) arranged to feed the logs at a predetermined speed,
characterised in that feeding means (17) are‘arranged
to feed the logs at said predetermined speed substantially without
influence of the peripheral speed of the impacting rotor members
(13); that flexible means {19) are arranged to yieldingly press
the logs against the feeding means (17) in order to provide more
effective feeding engagement and also against the rotors (11) in
order to prevent any essential reduction in impact action due to
the impacts tending to force the logs away from the rotors (11);
that the impacting rotor members (13) consist of wear-resistant
teeth (13) attached to the surface (21) of the rotor (11) along a
helical line or lines, causing the logs to rotate about its Tongi-
tudinal axis; that the peripheral speed of the teeth (13) is at
least seven, preferably about twenty to thirty times greater than
said predetermined feeding speed; and that the radial height of
the teeth (13) is adapted to a selected peripheral speed of the
teeth (13), said predetermined feeding speed, the pressure exerted
by the flexible means (19) and to the dryness of the logs so that
the teeth (13) impact against the bark in an extent which is suf-
ficient to reduce its bond to the wood by fatigue and/or mechani-
cally induced moisture transport from the inner bark to a meri-
stemic layer located between the bark and the wood and holding
them together.
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2. An apparatus according to claiml, character-
i s e d in that the teeth (13) are substantially block-shaped.

3. An apparatus according to ¢laimlor 2, character -
ised in that the feeding means (17) comprise at least one
braking rotor (23) extending transversely in relation to the di-
rection of feed, and means (25) giving the braking rotor a periph-
eral speed substantially corresponding to said predetermined feed-
ing speed.

4, An apparatus according to claim3, character-
i sed in that the braking rotor consists of a spiked roller
(23).

5. An apparatus according to claim3or 4, character-
i sed in that the rotors (11) provided with teeth and the brak-
ing rotor (23) contact tangentially at their lower points an imag-
inary, substantially horizontal plane.

6. An apparatus according to any of claims 3-5, charac-
terised in that it comprises at least one rotor group in
which several of said rotors (11) provided with teeth are located
before and at least one rotor (11) provided with teeth after the
braking rotor (23).

7. An apparatus according to any of claims 1-6, charac-
terised in that the flexible means (19, 19') comprise
trailing, suspended flaps (27, 27') of a sheet or cloth of wear-
-resistant rubber several centimeters in thickness.

8. An apparatus according to claim7, character-

i sed 1in that the rubber flaps consist of several layers of
said sheet, giving a total thickness of approximately 0.1 m at the
rotors (11) provided with teeth and twice that thickness at said
feeding means (17).
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9. An apparatus according to any of claims 1-8, charac-
terised in that it is sufficiently wide to permit a plural-
ity of logs to be pretreated simultaneously, side by side.

10.  An apparatus according to claims 8 and 9, charac -
terised in that the rubber flaps (27, 27') are cut to pro-
vide a plurality of substantially individually flexible flap por-
tions.

11.  An apparatus according to claim8or 10, charac-
terised in that the rubber flaps (27, 27') are carried by
support means (29, 29') arranged to permit 1ifting of the flaps
(27, 27') from a normal operating position.
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