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(54) Chip spiral, method for producing chips and chipping machine

(57) A chip spiral, the construction of which is such
that it can be reliably and efficiently used for chipping all
kinds of wood, wood products, semi-finished products,
blanks, waste wood and material comparable to wood.
The chip spiral comprises helical blades (18) and a frame

structure (18). The blades (18) are attached to the frame
structure (20) and the structure is formed so that its cen-
tral part is open, whereby the chips are discharged from
the chip spiral via its hub. The power requirement of the
construction is smaller than in prior art while the chip
production rate per time unit is larger.
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Description

[0001] The present invention relates to a chip spiral
according to the preamble of claim 1.
[0002] The invention also relates to a chipping method
utilizing the spiral as well as to a chipping machine.
[0003] The word chipper usually means a device hav-
ing a metal frame by means of which wood or other ma-
terial as described above is chipped into pieces to be
used in, among others, combustion, production of cellu-
lose and paper pulp, gasifying, composting or landscape
covering. Such a chipper can be either meant for fixed
installation or it can be a device that can be transported
by means of a tractor or other corresponding device. The
device can be powered by an electric motor, a diesel
engine, a hydraulic motor, a tractor or any separate en-
gine unit. With the present spiral-type chip chippers the
wood is chipped by means of a spiral screw having a
solid shaft in the center thereof, into which the spiral-
formed petals are fastened by means of welding. The
spiral screw is located in a casing, the inner surface of
which comprises engagement surfaces extending near
the outer circumference of the screw. An inlet opening
opens to the outer surface of the screw, from which open-
ing the material to be chipped is pushed against the cir-
cumference of the spiral screw, whereby the blade edge
of the spiral cuts chip pieces from the surface of the ma-
terial to be chipped. In the casing of the chipper the ma-
terial to be chipped is cut into chips of a certain size
against one, two or more engagement surfaces. The en-
gagement surfaces can comprise solid or adjustable en-
gagement blades or other corresponding structures.
[0004] The material to be chipped is introduced into
the chip spiral by means of an external force in the direc-
tion of the longitudinal axis of the spiral screw, nearly in
the direction of the spiral screw or in an angle up to 45
degrees to the longitudinal screw. The operator of the
machine or more employees can act as the introduction
power depending on how much effort is required for in-
troducing the material to be chipped. Especially with sol-
idly arranged chippers it can be advantageous to use
automatic introduction or transport devices that efficiently
feed material to the cutting blade. Rotating by means of
its power source, the spiral blade also pulls the piece to
be chipped towards the flywheel casing of the chipper,
simultaneously working chips off the piece. The rotation
movement of the chip spiral causes the chips to be trans-
ported to where chip removal means, such as discharge
blades, can move the chips forward in the process. In
known chippers of this type the rotary movement of the
chip spiral moves the chips forward only along the cir-
cumference of the chip spiral.
[0005] The high power requirement during the chip-
ping action is a feature of known spiral-type chippers.
Because a number of cutting actions are occurring simul-
taneously during introduction of material, the required
amount of cutting energy is high, leading to a high power
requirement. On the other hand, a large chip production

per time unit is achieved, so that the power requirement
as such has its reasons. Further, a feature of the blades
of these chippers’ blades is clogging of the spaces be-
tween the cutting blades of the spiral blade depending
on the wood species, its humidity, amount of knots and
other properties of the material to be chipped. Especially
in the chipping of wood of large diameter and classed as
hardwood (such as oak and beech) a the high power
requirement mentioned above is a considerable disad-
vantage. The high power requirement is, on the other
hand, caused by the fact that there can be as much as
ten cutting blade surfaces of the blade spiral simultane-
ously performing the cutting operation. On the other
hand, the power requirement is also effected by the
closed design of the blade spiral allowing the chipped
material, chips, to be discharged from the blade spiral
only via the outer circumference of the blade spiral. The
cutting movement pushes material towards the shaft of
the blade between the blade surfaces and simultaneous-
ly, also partly in the direction of the pitch of the cutting
blades of the thread-like spiral. As the apparatus oper-
ates, more and more material is accumulated in this
space. As the chips are compressed into the space be-
tween the blades, the friction force against the steel sur-
faces increases and more power is needed for transport-
ing the chips from the space between the blades. In case
the density and friction power of the compressed chips
against the blade surfaces increases too much due to,
for example, knots, the space between the blades is
clogged. In this case the blade must be removed from
the chipper and the spaces between the blades must be
cleaned. Removing the compressed chips is difficult and
to achieve it, the chips might even have to be steamed.
During the cleaning of the blade the chipper is not avail-
able for productive use and it is even possible that the
blade can not be cleaned in the open, but the blade must
instead be transported to somewhere with access to the
necessary tools. The production outages of the appara-
tus cause reduction of effective work time and thus re-
duction in production, which reduces the value of the in-
vestment in apparatus. The packing of chips between
the blades of the blade spiral causes friction and heating,
thus increasing the load on the apparatus.
[0006] Chips can also be produced by means of other
kinds of blade chippers or crushers. A common disad-
vantage with these is that the size of the chips can greatly
vary and a large amount of small chip fragments can
easily be produced.
[0007] Usually, the feed rate determines the size of the
chips and in case the feed bogs down and even nearly
stops due to, for example, clogging, even dust can be
produced. Due to the too small a chip size and especially
because of the dust, chips are not well suitable for, among
others, gasifying plants, because the chips containing
too small a fraction and chip dust cause danger of explo-
sion.
[0008] The aim of the present invention is to produce
a chip spiral having a smaller power requirement than
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that of prior art chip spirals producing chips with a corre-
sponding grain size.
[0009] A further aim of the invention is to produce a
chip spiral that is less prone to clogging than prior art
chip spirals having a solid shaft.
[0010] The invention is based on the fact that the cen-
tral part of the chip spiral is formed at least partly open,
whereby the chips can be discharged via the central part
of the spiral.
[0011] More specifically, the chip spiral according to
the invention is characterized by what is disclosed in the
characterizing part of claim 1.
[0012] The chipping method according to the inven-
tion, on the other hand, is characterized by what is dis-
closed in the characterizing part of claim 7.
[0013] The chipping apparatus according to the inven-
tion, on the other hand, is characterized by what is dis-
closed in the characterizing part of claim XX.
[0014] Considerable advantages are achieved by
means of the invention.
[0015] A considerable advantage of the invention is
that during operation, the spiral is not clogged as easily
as known spirals. The chips are discharged more natu-
rally in their cutting direction and any material remaining
between the blade spirals is pressed to the center of the
spiral, pushed by the new material cut by the spiral, and
does thus not remain in the space to clog the space be-
tween the blades. As the blade does not become clogged,
the production per time unit is better. Another corre-
sponding advantage is the reduction of energy consump-
tion in comparison with a spiral blade of a corresponding
size producing chips of similar size or with an apparatus
provided with such a blade. In preliminary tests using
electric motor drive, the power requirement has been up
to 40 % less.
[0016] When compared with other chipper types, the
apparatus provided with a spiral blade according to the
invention has a very considerable, advantage especially
in the production of chips supplied to gasifying plants. As
the blade always cuts chips of constant size from the
material to be chipped, the operation of plant using such
chips is stable. The chips are not ground into small shav-
ings, aggregates or even dust during cutting or while in
the chipper. In gasifying plants the too small fractions,
such as shavings, aggregates or dust, cause danger of
explosion, as it is too easily gasified, whereby conditions
prone to explosions can be formed in the gasifying cham-
ber. When using the chipper according to the invention,
no fractions causing this danger of explosion are formed,
whereby the operation of the gasifying plant using such
chips is safer and more efficient. This will expand the
possibilities of using chips.
[0017] The apparatus according to the invention can
be used for chipping all cuttable materials having a body
for grabbing the material. Such materials include all
wood-based materials, such as branches, trunks, sawn
goods and solid saw waste as well as sufficiently clean
wood-based waste materials, such as construction or

demolition site waste, all kinds of wood, wood products,
semi-finished products, blanks, waste wood and materi-
als comparable to wood. The chipping can be made in a
chip chipper, crusher or other machine or in an accessory
of corresponding devices. Among other materials that
can be chipped, plastics can be mentioned if the pieces
are solid enough.
[0018] In the following, the invention is disclosed in
more detail by means of reference to the appended draw-
ings.
[0019] Figure 1 is an illustration of a chipping machine
into which the chip spiral according to the invention can
be fitted.
[0020] Figure 2 is an illustration of one possible chip
spiral according to the invention as a 3D-drawing.
[0021] Figure 3 is an illustration of the chip spiral of
figure 2 seen from the side.
[0022] Figure 4 is an illustration of the chip spiral of
figure 2 seen from the front.
[0023] The spiral chipping apparatus is supported by
frame 1 and its central functional component is formed
by a longitudinal shaft formed by the shaft 6 of the chip
spiral and the power transmission shaft 5. These shafts
are connected to each other by a flywheel 7 located at
the end of the power transmission shaft 5 and a flange
8 located at the end of the shaft 6 of the chips spiral 9.
The shaft 5, 6 is supported by bearings at the ends as
well as by three bearings 2, 3, and 4 in the middle. The
power transmission of the drive engine to the power
transmission shaft 5 can be accomplished by any suitable
means. Typically, an electric motor, an internal combus-
tion engine or a movable power source, such as a tractor
or a separate internal combustion engine is arranged to
operate as the drive means. The power transmission
from the engine to the power transmission shaft 5 can
be accomplished by means of gear transmission, U-joint
shaft or hydraulic power transmission. The choice of suit-
able power source and drive is based on the planned use
of the apparatus. For example, in power plants a fixed
electric engine drive can be most advantageous while in
apparatuses meant for use in the open both transporta-
tion of the apparatus and the production of drive power
can be accomplished with a farm or forestry tractor.
[0024] The chip spiral 9 is loaded in the casing 10 and
the casing is provided with a feed opening 11 for the
material to be chipped. Feed plate 12 extends from the
lower edge of the feed opening 11, along which plate the
material to be chipped is fed towards the blade edges 13
of the chip spiral. In this example a feed hopper 14 has
been attached in front of the feed opening 11 for facili-
tating the feeding of material to be chipped. The hopper
can alternatively replaced by a feed conveyor or other
feed means.
[0025] The chipper apparatus described above func-
tions as follows:
[0026] When the motor of the apparatus is started, ki-
netic energy is stored in the flywheel for smoothening the
operation of the apparatus during load changes. The chip
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spiral 9 rotates at the same speed as the flywheel. When
the piece to be chipped, such as a tree trunk, is pushed
along the feed plate 12 towards the chip spiral, its upper
part is caught by the blade edges 13 of the chip spiral 9,
the edges cutting into the tree and pulling the tree forward
towards the blade portion with the large diameter of the
chip spiral 9. As the helix of the spiral pulls the tree for-
ward, it cuts during its rotation chip pieces of certain size
from the wood, the pieces either falling from the of the
spiral inside the casing 10 or are mainly transported to-
wards the center of the spiral and are transported forward
along the helix between the blades of the spiral.
[0027] The distance between the cutting blade surfac-
es 13 of the chip spiral defines the size of the produced
chips. The spiral cuts the rest of the material as well
against the feed plate. The chips are directed from the
chip spiral 9 and the inside of the casing 10 to the blower
casing 16, in which the discharge blades 17 located at
the end of the chip spiral 9 and attached to the flywheel
7 discharge the chips via, for example, a blow chute.
Some of the chips can be transported to the space be-
tween the spiral and the casing 10 where one or more
engagement surfaces can be arranged near the outer
circumference of the spiral. The chips are further cut
against these surfaces and are simultaneously directed
towards the blower casing.
[0028] The construction and operation described
above describe both the operation of a prior art chipper
as well as the operation of the chipper according to the
invention. The apparatus according to the invention dif-
fers from the prior art apparatus in that the following novel
chip spiral is used therein.
[0029] In figures 1, 2, 3 and 4 the number 8 refers to
the flange of the chip spiral by means of which the chip
spiral is fastened to the flywheel 7 of the chipper. The
cutting blade spirals are marked by number 18. The
number of the blade spirals per blade can be one or more,
usually constructions with one, two or three spirals are
used. In the chip spiral shown in the figures there are
three blade spirals, as can best be seen in figure 4. At
the tip of the chip spiral there is a bearing journal 19
necessary for the bearings for supporting the other end
thereof to the bearing. In principle the chip spiral could
be fastened only via the flange 8, but as the chip spiral
9 is exposed to relatively large loads during operation, it
is necessary to support the tip. The bearings allow for a
more durable and stiffer construction.
[0030] In the chip spiral according to the invention
there is no central shaft known from previous construc-
tions, but the blade spirals 18 are fastened by welding to
the toothed frame plates 20 instead. The frame plates 20
are fastened to the hub 21 forming the bearing journal
19 located at the tip of the spiral and they extend radially
from the circumference of the hub outwards in an angle.
The angle of the frame plates 20 determines the angle
of the cone and their number and position can be defined
by means of the discharge/blow requirements of the dif-
ferent sizes of chip pieces produced by the variations in

the number of blade spirals 18 and the pitch of the thread
of the spiral. The number of the toothed frame plates 20
can be three or more. The frame plates 20 give this con-
struction the necessary torsion stiffness in the axial as
well as in the radial direction. The ends of the toothed
frame plates 20 are welded to the flange 8 of the blade
and thee act like the blades of a fan. The position of the
frame plates 20 in relation to the center line of the blade
can be directly radial or it can deviate from the radial
direction.
[0031] At least one blade spiral 18 or more blade spi-
rals is/are welded to the frame plates 20, the spirals being
produced from steel plates by pressing into form and
welding them together at the ends. A cutting blade edge
13 is milled onto the outer edge of the spiral. In a con-
struction according to the invention the blade spirals 18
are produced by pressing them into form and by attaching
the sectors pressed into form by their ends, for example
by welding. It is essential on one hand that the height of
the blade spirals is sufficiently large for achieving a reli-
able and durable fastening. Further, the height of the
blade spirals must be sufficiently small so that the dis-
charge of the chips via the hub of the chip spiral takes
place as freely as possible and the chips are not allowed
to be compressed into the spaces between the blades,
thus causing power-consuming friction. The frame plates
20 are not necessarily toothed in form, they can be, for
example, staggered, but it is essential that the blade spi-
rals 18 can be fastened to the frame plates 20 as well as
possible.
[0032] The height of the frame plates 20 should be as
small as possible, so that the chips can be discharged
from the middle of the chip spiral as freely as possible.
The minimum height of the frame plates 20 is determined
by the distance 18 necessary for the sufficiently stiff fas-
tening of the blade spirals 18 and the necessary strength
for guaranteeing the necessary overall sufficient stiffness
of the construction. The blade spirals 18 and the frame
plates form a lattice construction that is constructionally
quite stiff so that a relatively light structure can be used
for achieving a sufficient strength. In practice it is essen-
tial that a free space be formed between the inner edges
22 of the frame plates 20, into which the shavings cut by
the blade spirals 18 can flow. Right at the end of the chip
spiral there is no free space, but the spirals are attached
instead to the hub 21. It is obvious that the area covered
by the hub should be as short as possible so that the cut
chips are allowed to flow as freely as possible to the open
hub of the chip spiral. At the tip of the spiral the blade
edge must, however, only cut the material with the largest
diameter so that in this point the danger of clogging is
not large.
[0033] The idea of the spiral is that there is free space
behind the attachment edge 23 opposite to cutting edge
13 of each blade spiral. Thus the blade spirals must have
a certain height. On the other hand one can say that the
blade spirals 18 form the outer shell with their cutting
edges 13 and an inner shell with their attachment edges
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23 and that at at least a part of the length of the blade
spiral the attachment edges 23 are at a distance from
each other. In order to form an open space behind the
spirals the blade spirals can be attached to the frame
structure (frame plates 20) of the chip spiral along the
length of each full pitch of the blade spiral only along a
part of the length of the blade spiral. The frame plates 20
can extend up to the central shaft of the chip spiral without
deviating from the inventive idea and they can there be
connected together by means of, for example, welding.
Thus, sector-like flow spaces are formed behind the
blade spirals through which the chips can flow. In this
structure the flow of the chips is, however, less free than
in a structure with a totally free space.
[0034] The chip size of the chips produced by means
of the chipping machine can be determined by the
amount of blade spirals and the pitch of the thread. The
larger the number of blades in the spiral and the smaller
the pitch thereof is, the smaller the produced chips are.
For example, with three blade spirals and a pitch of 104
mm the blade will produce chips with a chip size of 15-25
mm. A blade having one blade spiral having a pitch of
160 mm will correspondingly produce chips in the size
of 60-100 mm. In practice, however, the size distribution
of the chip size is smaller due to the operation manner
of the blade of the chipper and the fact that the material
to be chipped is drawn to be worked upon with a constant
speed by means of the thread of the spiral itself. However,
hourly productions of up to 120 m3 can be achieved with
a spiral blade. The production rate can of course be in-
creased by increasing the power and dimensions of the
apparatus. The above-mentioned production rate can,
however, be achieved with a power of about 120-220
kW, so that chipper can be powered by a powerful farm
tractor.
[0035] It is obvious that the open blade spiral according
to the invention can be located in other chipper or crusher
constructions as well. The blade of the chip spiral can be
replaced by some other method of fastening, for example
by providing the ends of the frame plates with fastening
lugs. The relative dimensions of the toothed frame plates
of the spiral blade and the frame shaft of the bearing
journal can naturally be changed so as to be suitable.
The material of the blade spirals and other parts of the
spiral screw is most preferably steel due to its good
strength and low cost, they can be made of any metal or
a combination of different metals or they can be made of
any other suitable material. The toothed frame plates can
be replaced by a form other than a toothed form. The
blade spirals, frame plates and other components of the
structure can be attached in addition to welding by any
means capable of producing as reliable and durable a
structure as welding. The components of the chip spiral
can also be coated with any material, such as wear-re-
sistant nitrides or oxides capable of producing the desired
wear resistance or other desirable properties. The chip
spiral can be conical in form, as shown in the accompa-
nying drawings or it can be cylindrical. In a cylindrical

structure the frame plates are straight and the shell sur-
faces of the helical blades are straight as well. In a cy-
lindrical structure there thus is a screw-like straight thread
and a spiral thread at the helical blade of the spiral blade.

Claims

1. A chip spiral comprising a frame structure (20), a
blade attached thereto and forming at least one as-
cending thread (18), the blade having an attachment
edge (23) and a blade edge (13), and means (8) for
attaching the chip spiral to a power plant rotating it,
characterized in that the attachment edge (23) of
the blade forms an inner shell on at least a part of
the length of the chip spiral, wherein the opposing
edges of the spiral are located a distance from each
other and on one full pitch of the thread the blade is
fastened to the body construction by only a part of
its length.

2. A chip spiral according to claim 1, characterized in
that the frame structure is at least three radially ar-
ranged frame plates (20) to which the blade (18) is
attached by at least its attachment edge (23).

3. A chip spiral according to claim 1 or 2, characterized
in that the frame plates (20) have internal edges
(22) between which there is free space.

4. A chip spiral according to any of the previous claims,
characterized in that the number of blades is one,
two or three.

5. A chip spiral according to any of the previous claims,
characterized in that the frame plates (20) com-
prise toothing into which the blades (18) are at-
tached.

6. A chip spiral according to any of the previous claims,
characterized in that the frame plates (20) and
blades (18) form a lattice construction.

7. A chip spiral according to any of the previous claims,
characterized in that the outer shell is conical and
the blades are spirals.

8. A chip spiral according to any of the previous claims,
characterized in that the outer shell is cylindrical
and the blades are straight screw threads.

9. A chipping method in which a chip spiral having at
least one helical blade is rotated, the material to be
chipped is introduced to the blade, whereby it cuts
chip pieces from the material, and the chip pieces
are blown from the blade, characterized in that at
least a portion of the chip pieces is discharged from
the blade via the open hub of the blade.
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10. A chipping apparatus comprising means (5) for at-
taching the apparatus to a power source, a chipping
blade (9) rotatable by the power source, means (11,
12, 14) for feeding the material to be chipped to the
blade (9) and means (17) for removing the material
from the chipping machine, characterized in that
the blade is a chip spiral comprising a frame structure
(20), a blade (18) attached thereto and forming at
least one ascending thread, the blade having an at-
tachment edge (23) and a blade edge (13), and
means (8) for attaching the chip spiral to the power
source rotating it and in which the attachment edge
(23) of the blade (18) forms an inner shell at at least
a part of the length of the chip spiral, wherein the
opposing edges of the thread are located at a dis-
tance from each other, and at one full pitch of the
thread the blade is attached to the body structure by
only a part of its length.

11. An apparatus according to claim 11, characterized
in that it comprises means for attaching the appa-
ratus to a tractor used as the power source.

12. An apparatus according to claim 11, characterized
in that it comprises means for attaching the appa-
ratus to an electric motor or a diesel engine used as
the power source.
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