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FIG. 1

(57) Abstract: The object of the invention is a meth-
od for machining a piece by a multiple blade tool, in
which method, the machinable piece (1) and the
multiple blade tool (2) are pressed against each oth-
er, the machinable piece or the tool or both of them
are moved in relation to each other such that they
make a linear, rotating or curved mutual feeding mo-
tion and several chips are machined from the piece
(1) simultaneously. Furthermore the object of the in-
vention is a chipping tool which includes a body (2)
and chipping blades (3) fastened to it, of which chip-
ping blades (3) there are several located one atter the
other in the direction of a feeding motion LI. In the
method the length of the mutual feeding motion of
the machinable piece (1) and the tool (2) are adjusted
such that the machined chips remain fast at their one
end on the machinable piece (1). The chipping tool
includes control elements for controlling the length
of the mutual motion of the machinable piece (1) and
the tool (2) in order for the machinable chips to re-
main fast at their one end on the machinable piece

(1).
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METHOD FOR MACHINING A PIECE AND A CHIPPING TOOL

The invention relates to a method for machining a piece by a multiple blade tool
according to the preamble of claim 1. The invention also relates to a chipping tool
according to the first device claim.

In recent years, there has been more and more consideration of flue gas emissions of
small fireplaces and the regulations on their use are more restricted. Uncontrolled
and high flue gas emissions are harmful to the environment as they deteriorate the
quality of breathing air. They also incur financial losses to the users of fireplaces
due to their diminished energy efficiency. From the viewpoint of flue gas emissions,
the most critical moment is usually the firing phase of a small fireplace.

According to studies, wood to be burned in a small fireplace should be piled in the
fire chamber most preferably horizontally and an adequate quantity of suitable
kindlings should be set on top of the wood pile. The kindlings should be of good
quality, dry and clean. Commonly used kindlings are wooden chips and splinters,
birch bark, paper, board and special lighter pieces and fluids. Many fireplace
manufacturers do not recommend the burning of coated paper and board packages
or some plastic grades in their fireplaces and particularly their use as kindlings. In
most cases, it would be the safest to use only clean wood or its bark as the kindlings
and fuel in a fireplace. The wooden kindlings should be thin enough splinters or
chips and they should be set suitably densely. Wooden chips carved of a piece of
wood and left fast at their one end represent such a kindling type.

Most preferably, the wood batch to be burned should be fired from its top part,
whereby the wood material gasifiable from the heat of the kindlings can be burned
more accurately. If the wood batch to be burned is fired from its bottom part, the
flames of the kindlings often heat up too large a quantity of the top wood batch,
whereby there is not enough time for most of the gasified wood to burn in the fire
chamber. The incombustible gas mixture exits the fire chamber as such to the
chimney stack and is usually visible as dark smoke which also smells strongly. This
incomplete burning of flue gas mixture causes, inter alia, increased carbon
monoxide (CO), hydrocarbon (HC) and fine particle emissions and creates also
other compounds detrimental to health.

A disadvantage in the recently known carving methods of wooden kindling chips by
a knife, an axe or some other hand tool is the laboriousness and slowness of manual
labour particularly when manufacturing larger kindling batches. Usually, the
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amount of kindling chips carved or cut by hand is only the quantity required for
firing one fireplace. Carving by hand is not an economic way to manufacture
kindlings in larger quantities in the scale of serial production. Carving with a knife
requires accurateness and good knife handling skills of the knife user. The knife
must be suitable for carving and sufficiently sharp. When carving kindling chips by
hand, the piece of wood must be of suitable shape and size. Of too thick wood, it is
difficult to carve thin and long kindling chips. Too thin a piece of wood again
breaks easily when carving with a knife. The wood fibre structure must be
sufficiently straight and branchless in order to be able to work long and thin chips
by a knife. In carving performed by hand, there is an accident risk of a possible
injury to the carver by a slipping knife. The blade of the knife can also easily be
damaged if the knife slips away from the wood piece being supported e.g. against a
hard floor or a fireplace plane. An uncontrolled slip of the knife can often cause the
splitting of the piece of wood particularly when hand-carving the last chips. When
carving kindlings from chopped firewood by an axe, the chips being worked are
often too thick to act as kindling chips as such. Such carving work also requires
good axe handling skills and carefulness of the axe user due to the risk of accidents.

The object of the invention is to introduce a method for machining a piece and a
chipping tool by means of which the above disadvantages are eliminated. A
particular object of the invention is to disclose a method for machining a piece and a
chipping tool which enable the chipping of a machinable piece effectively and the
industrial production of a kindling surface of firewood. Furthermore, an object of
the invention is to introduce a method and a chipping tool which can treat the
surface of firewood such that it intensifies the firing characteristics of firewood. An
additional object of the invention is to introduce a method and a chipping tool
which can combine chopped firewood used as fuel and kindling chips in the same
piece cost-effectively and with quality in the scale of serial production.

The method and the chipping tool according to the invention are characterised by
what is presented in the claims.

The inventive idea behind the method and the chipping tool according to the
invention is that a piece is machined by a tool which includes several chipping
blades one after the other in the direction of the machining motion. Furthermore, the
inventive idea is that the machinable piece and the chipping blades are pressed
against each other by sufficient pressing force and either the piece or the tool or
both are moved in relation to each other to provide a mutual feeding motion. The
type of this feeding motion can be linear, rotating, curved or their combination. In
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the method, the length of the mutual feeding motion of the machinable piece and the
tool is adjusted such that the machined chips remain fast at their one end on the
machinable piece.

The feeding motion between the piece and the tool is controllable for a desired
length. The number of chipping blades is typically 2-20 pieces. Typically, the
thickness of chips is selectable between 0.01-10 mm by adjusting the chipping
height of the blades. The width of the chips can vary between 1-100 mm. The
mutual distance of the chips from each other is selectable in the range of 1-50 mm
by adjusting the mutual position of the blades of the tool. The cross-sectional shape
of the chips is selectable between e.g. an even rectangle, a wedge-shaped polygon, a
grooved profile etc. by modifying the shape of the blades and by adjusting their
position.

The method and the chipping tool according to the invention provide considerable
advantages compared with recently known (traditional) manufacturing methods of
firewood (kindlings) and chipping tools. The method according to the invention
enables the effective serial production of thin material chips e.g. for improving the
firing characteristics of firewood. The tool according to the invention enables
machining several (2-20 pieces) chips, the common length of which is typically
0.1-10 m, from a piece by one feeding motion.

The firing characteristics of firewood machined by the method and the tool
according to the invention are more improved than those of traditionally
manufactured firewood. The invented method enables the combining of kindling
chips and wood material functioning as fuel into one piece in the scale of serial
production. When using firewood machined such, there is always a required amount
of kindlings available combined with burnable chopped firewood. It is easier to fire
pieces of firewood set in the fire chamber e.g. from the top because these machined
pieces of chopped firewood provided with kindlings can be piled up in a suitable
arrangement effortlessly. The machined kindling chips can replace traditional
kindlings burning with more impurities, such as e.g. birch bark. Particularly cleanly
firing firewood is provided by machining kindling chips e.g. to bark-free chopped
firewood split from the interior part of the trunk. When wishing to intensify the
drying of firewood, the kindling chips can be machined by the invented method also
on the barked outer surface of the wood. Then, opening the wood bark and the
surfaces of the machined chips increase the water evaporation area inside the wood
substantially.
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Next, the invention will be described in more detail with reference to the
accompanying drawings in which

Fig. 1 shows the operating principle of a chipping method,

Fig. 2 shows the structural principle of a multiple blade chipping tool according to
the invention and

Fig. 3 shows the structural principle of a multiple blade chipping tool according to
the invention in which the chipping tool is combined with a splitting blade.

In the method according to the invention in accordance with Fig. 1, a machinable
piece 1 and chipping blades 3 are pressed in the first work phase against each other
by sufficient pressing force V1. The pressing force V1 can be conveyed to the piece
1 e.g. by means of a roll 4, a press, a roller or some other such element. In the next
phase, either the machinable piece 1, the chipping blades 3 or both are moved in
relation to each other to provide a mutual feeding motion L1. The feeding motion
can be one-directional or reciprocating. The shape of the feeding motion can also be
linear or rotating or freely curved in their combination. If required, adjusting the
length of the feeding motion can force the chips to remain fast at their one end on
the machinable piece.

The chipping tool in accordance with Fig. 2 includes a body 2 in which are fastened
several chipping blades 3 being at an oblique angle in relation to the body, one after
the other at a distance from each other in the direction of the feeding motion L1.
Typically, the number of chipping blades 3 can be 2-20 pieces or more. The mutual
distance between the blades is typically 1-50 mm. The distance can be changed and
it can also vary between different blades 3. The chipping depth of the blades is
adjustable by transferring L2 or rotating L3 the position of the blades 3 in relation to
the machinable piece. The shape of created chips can be adjusted by rotating L3 the
blades 3.

In the work phase in accordance with Fig. 1, the body 2 is set in an oblique position
in relation to the machinable piece 1, whereby the blades 3 extend at different points
in relation to the machinable piece. In machining, the first blade cuts the first chip,
the second blade below it the second chip etc. It is also possible to use a tool in
which the blades are fastened to the body of the tool such that they extent at a
different distance from the surface of the body obliquely downwards.
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In the tool in accordance with Fig. 3, the chipping blades 3 are fastened into
connection with a splitting blade 5. The chipping blades 3 are located one after the
other after the tip of the splitting blade in the direction of the feeding motion. The
body 2 of the chipping blades and the splitting blade 5 can be combined into one
piece. There can be one series of chipping blades on one side of the splitting blade
or several series on both sides of the splitting blade 5.

The chipping method according to the invention can be also utilised in other
applications than in the manufacturing processes of firewood. This machining
method enables increasing the area of any quite fixed piece manufactured of
chippable material by leaving the machined chips fast at their one end on the
machinable piece. Applications which can utilise such increase in the area are e.g.
various types of heat exchange elements in heat exchangers, coolers or heaters. Also
various types of reactors, catalysts and mixers can utilise the increase in the reaction
area of the piece by the here-described chipping method. In addition to different
wood species, the material of the chippable piece can be wood, plastic or ceramic
composite, plastic, rubber, various metals, plant and foodstuff bulk or other
chippable materials. The cross-sectional shape of the machinable piece can be
rectangular, quadratic, laminar, tubular, circular, polygonal or free-shaped. The
structure of the piece can be closed, hollow or cellular. The length of the piece can
be typically at the shortest about 10 mm and at the longest a several hundreds of
metres long seamless wire, band or other profile.

The chipping method and the chipping tool according to the invention can be
utilised in chipping devices or machines designed and built especially for them.
However, they can also be utilised e.g. in existing splitting and manufacturing
machines of firewood as a further processing method of chopped firewood and as
attachments of splitting blades.

The invention is not limited to the described advantageous embodiments, but it can
vary within the scope of the inventive idea presented in the claims.
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CLAIMS

1. A method for machining a piece by a multiple blade tool, in which method, the
machinable piece (1) and the multiple blade tool (2) are pressed against each other,
the machinable piece or the tool or both of them are moved in relation to each other
such that they make a linear, rotating or curved mutual feeding motion and several
chips are machined from the piece (1) simultaneously, characterised by adjusting
the length of the mutual feeding motion of the machinable piece (1) and the tool (2)
such that the machined chips remain fast at their one end on the machinable piece

(1).

2. A method according to claim 1, characterised by controlling the mutual position
of blades (3) of the tool (2) for adjusting the mutual distance of the chips.

3. A chipping tool which includes a body (2) and chipping blades (3) fastened to it,
of which chipping blades (3) there are several located one after the other in the
direction of a feeding motion L1, characterised in that the device includes control
elements for controlling the length of the mutual motion of the machinable piece (1)
and the tool (2) in order for the machinable chips to remain fast at their one end on
the machinable piece (1).

4. A chipping tool according to claim 3 which is attached into connection with a
splitting blade (5), characterised in that several chipping blades (3) are fastened
one after the other in the direction of the feeding motion to the splitting blade (5)
after its splitting tip.
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