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The present invention relates to a chopping aid device for use in chopping of
firewood, the chopping aid device comprising a frame (1) to prevent pieces of
wood to spread into the surroundings outside the chopping aid device during
chopping. In order to make chopping of wood easy, fast and safe, the chopping
aid device comprises a support (2) comprising a plurality of flexible spikes (3) to
keep the firewood in an upright position within the frame (1).

Esilla olevan keksinnén kohteena on halkomisapuvéline kaytettavaksi
polttopuiden pilkkomiseen, joka halkomisapuvaline kasittd4 rungon (1), jolla
estetddn puukappaleiden levidminen ymparistoon halkomisapuvélineen
ulkopuolelle halkomisen aikana. Jotta puun pilkkomisesta saadaan helppoa,
nopeaa ja turvallista, halkomisapuvéline kasittaa tuen (2), joka kasittaa useita
taipuisia piikkeja (3) puun pitamiseksi pystysuorassa asennossa rungon (1)
sisélla.
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1
Chopping aid device for use in chopping of firewood

Background of the invention

The invention relates to a chopping aid device for use in chopping of
firewood, the chopping aid device comprising a frame to prevent pieces of
wood to spread into the surroundings outside the chopping aid device during
chopping.

Such a chopping aid device is known from patent publication EP
1886779 B1. This known device in the form of a basket-like closed ring frame
is designed to be mounted onto a chopping block and designed to prevent
chopped wood to fall to the ground from the chopping block. By having this
function, the chopping aid device provides at the same time for the user, and
for people nearby the chopping aid device, safety in that chopped wood does
not fly and hit the user or the people nearby. However, if the basket-like frame
is not filled enough with chopping woods, the risk remains that the chopped
wood flies over the ring frame. Further, the logs will easily turn to a position not
being upright as a result of an incorrect hit with the axe. Still further, there is a
risk of the axe bouncing pass the chopping block and hitting on the ground or
on the knee/leg/foot of the person who is chopping.

Woods to be chopped shall be placed upright on the chopping
block. This is not always easy. Especially if the wood to be chopped has a cut
surface which is at an oblique angle in relation to the longitudinal axis of the
wood to be chopped, the wood cannot be placed on the chopping block so that
it remains upright without support. This problem, also present with the known
chopping aid device of EP 1886779 B1, can be — provided the chopping block
has an even planar upper surface and is not worn - solved by cutting off the in-
clined surface from the wood to be chopped and replacing the inclined surface
with a surface which is perpendicular to the longitudinal axis of the wood to be
chopped. Such a procedure is, however, time consuming and creates wood
debris. Neither does it give the desired result if the chopping block has worn so
that the upper surface thereof shows a concave form. Sometimes the problem
with an oblique support area is solved by keeping the wood by hand in upright
position and taking quickly the hand off the wood before hitting the wood with
the axe. The wood must be hit immediately after the hand has been taken off
the wood, because otherwise the wood turns horizontal making the chopping
impossible. Such chopping is dangerous, difficult and time consuming. If the
hand is not taken off the wood, there is an imminent possibility for injury. If the
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wood to be chopped is not split with one hit and the ring frame has not been
fully filled with woods to be chopped, the wood will typically move within the
ring frame in such a position that one must correct its position to enable a suc-
cessful next hit with the axe. This is time consuming.

Brief description of the invention

An object of the invention is to provide a new chopping aid device,
to be used for chopping firewood, which device generally makes chopping and
splitting of logs easier, faster and safer. Justifiably the device could also be
called a safety device.

The chopping aid device of the invention is characterized by a sup-
port comprising a plurality of flexible spikes to keep the firewood in an upright
position within the cuff frame.

An essential idea of the invention is to use a plurality of flexible
spikes, or the like, to keep the wood to be chopped upright within the frame of
the device, the spikes (or the like) being adapted to support the wood laterally
from its periphery and to keep the wood in place within the frame of the device.
With the term “spike” is meant any type of longitudinal element, e.g. bristles
providing the desired function.

Preferably the frame is a basket-like cuff frame comprising an upper
edge whose distance from the bottom of the cuff frame is smaller at the front
side or user side than the distance from the bottom at a side which differs from
the front side. This prevents the handle of the axe from hitting the cuff frame
when chopping.

Preferably the first ends of the spikes which are opposite to free
ends of the spikes are attached to the cuff frame, whereby the spikes prefera-
bly are directed at least substantially horizontal within the cuff frame and pref-
erably at an obtuse angle with respect a front-rear-line of the chopping aid de-
vice. Such arrangement of the spikes provides a good support for the woods
and positively keeps the woods within the cuff frame. In such an arrangement
preferably further the cuff frame is flexible and made of elastomeric material
and the collar is made of harder material than the cuff frame. Such a selection
of materials makes the chopping aid device durable: the collar prevents the
blade of the axe to cut into the cuff frame, and the cuff frame prevents, by
providing dampening properties, the collar from being damaged by the impact
of the axe.
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Preferably the spikes are detachably fastened to the collar. This
makes replacement of worn or broken spikes easy.

In order to very effectively support plenty of woods, i.e. within the
major area of the cuff frame, the spikes cover at least 70 % of the cross-
sectional area of the cuff frame.

Preferred embodiments of the chopping aid device according to the
invention are disclosed in the attached claims.

The most important advantages of the chopping aid device accord-
ing to the invention are that it makes chopping of wood easy, fast and safe.
The chopping aid device allows to keep all sizes and shapes of woods upright
all the time for more continuous splitting. The chopping aid device avoids the
need for constant and cumbersome resetting of woods. Several woods or, if
desired, only one wood, can be put into the chopping aid device at a time. The
chopping aid device collects small debris from cutting making the splitting work
less strenuous. The chopping aid device prevents the axe from bouncing
astray during splitting and prevents woods from flying away.

Brief description of the figures

In the following the invention will be described in closer detail by
means of two embodiments and with reference to the accompanying drawing
in which:

Figure 1 shows the first embodiment of the chopping aid device
mounted on a chopping block,

Figure 2 shows the chopping aid device of Figure 1 in an exploded
view,

Figure 3 shows the second embodiment of the chopping aid device,
and

Figure 4 shows a detail of the chopping aid device of Figure 3.

Detailed description of the invention

In Figure 1 the chopping aid device is shown mounted on top of a
chopping block 10 drawn with broken line. The chopping aid device has been
tightened around the chopping block with a buckle or straining strap 9. The
chopping aid device lies with a bead 27 on the upper surface of the chopping
block 10. The bead 27 prevents wood debris from being accumulated in possi-
ble gaps between the chopping block 10 and the chopping aid device. It is,
however, possible to lower the chopping aid device from the position shown in
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Figure 1 to a position where the bead 27 encircles the chopping block 10 by
first moving it downwards in the vertical direction and thereafter tightening the
straining strap 9 using the tightening and locking device 14 of the straining
strap. Such lowering may be desirable in order to provide good support for
very short logs to be chopped. For reasons of simplicity, in the figure only one
wood 11 to be chopped has been drafted.

As illustrated in Figure 1, the woods are placed vertically within the
chopping aid device. A plurality of flexible spikes 3 support the wood 11 to be
chopped. The spikes have a diameter of e.g. 1 to 2 mm, but the diameter can
vary much depending on the material of the spikes, the size of the logs to be
split, etc. If very thin spikes 3 are used (diameter 1 mm or less), the spikes can
be called bristles. When the wood 11 is positioned within the chopping aid de-
vice, the spikes 3 adjacent the wood bend downwards thus providing a lateral
force on the wood. By bending downwards, the risk of cutting or damaging in
another way the spikes with an axe, is also reduced. The lateral force of the
spikes 3 supports the wood and ensures that the wood 11 is positively kept up-
right within the chopping aid device even if the cross-section of the wood sup-
porting the wood from below does not, as such, provide adequate support ow-
ing to the reason that it is not at right angles to the longitudinal axis of the
wood. Thanks to the spikes 3, the wood 11 is positively kept upright before it is
hit with an axe (not shown) and also after it has been split with the axe. The
next hit with the axe can immediately be carried out without an intermediate
need to touch the wood.

The chopping aid device comprises a basket-like cylindrical cuff
frame 1 made of flexible elastomeric material, e.g. rubber or thermoplastic
elastomer. The bottom 5 of the cuff frame 1 is arranged around the upper end
of the chopping block 10. The cuff frame 1 is circumferentially open having a
peripheral wall 26 which is non-continuous by comprising a slot 8 at the front
side or user side. The slot 8 enables to easily adjust the diameter of the bottom
of the cuff frame 1 making it easy to position the cuff frame around chopping
blocks 10 of different size. By tightening the straining strap 9, the cuff frame 1
will steadily be fastened to the chopping block 10. The diameter of the cuff
frame 1 is preferably about 400 mm. Such a cuff frame can easily be fastened
to chopping blocks 10 having diameters between 300 to 500 mm.

Because the cuff frame 1 is resilient, it will dampen the impact on
the chopping aid device if the device is accidentally hit on by the axe. To pro-
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tect the cuff frame 1 form being damaged by an accidental hit, a cylindrical col-
lar 7 has been mounted on top of the cuff frame 1. The collar 7 is made of a
harder material than the cuff frame 1, e.g. from polyamide (nailon). The collar 7
distributes the force of the accidental hit to a large area of the cuff frame 1 thus
preventing the blade of the axe to cut into the cuff frame 1. Even a relatively
strong hit on the collar 7 will not damage the collar, because the cuff frame 1
under the collar dampens effectively the hit.

Figure 2 shows the components of the chopping aid device of Fig-
ure 1. The device comprises a cylindrical collar 7 to be mounted on top of the
cuff frame 1. The spikes 3 are detachably attached to the collar 7 in order to
make replacement of worn and damaged spikes easy. Thus the spikes 3 are
indirectly, by means of the collar 7 fastened to the cuff frame 1. The spikes 3
and the collar 7 together form a support 2 to keep the wood 11 to be chopped
upright and also to keep the chopped firewood upright. The collar 7 is made of
flexible material. The spikes 3 are horizontal with respect to the collar 7 and
the cuff frame 1.

The distance from the bottom 5 of the cuff frame 1 to the upper
edge 4 of the frame varies in such a way that the distance L1 at the front side
or user side of the chopping aid device is much smaller than the distance L2 at
the rear side of the chopping aid device, or at any other direction which differs
from the front side. In this way the cuff frame 1 is open at the front side. The
opening at the front side of the cuff frame 1 gives space for the handle of the
ax (not shown) when firewood is chopped and makes it easy to clean the up-
per surface of the chopping block 10 from wood debris. The distance L2 is
preferably about 200 mm. The distance L1 can be e.g. 20 — 50 mm.

The collar 7 has a peripheral wall 12 which is non-continuous so
that it comprises a peripheral opening 15. When the collar 7 is put on top of the
cuff frame 1, the opening 15 of the collar 7 is aligned with the front side of the
cuff frame 1. The opening 15 (like the opening of the cuff frame 1) gives space
for the handle of the axe when firewood is chopped.

The collar 7 is detachably fastened to the cuff frame 1. For this pur-
pose the upper edge 13 of the collar 7 comprises a groove 16 to receive the
upper edge 4 of the cuff frame 1. The height L3 of the collar 7 must be less
than the height L2 of the cuff frame 1 because the collar 7 must not hit the up-
per end of the chopping block 10 if the axe accidentally hits on the collar. If the
distance L2, i.e. the maximum height of the cuff frame 1 is about 200 mm, the
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height L3 of the collar 7 is preferably 150 — 180 mm. In normal use of the
chopping aid device, the collar 7 is fastened to the cuff frame 1 in such a way
that the opening 15 thereof faces the user, c.f. Figure 1. However, the collar 7
can alternatively be positioned on the cuff frame 1 in such a way that the open-
ing 15 thereof is diametrically opposite to the opening of the cuff frame 1. Such
a positioning of the collar 7 gives as result a chopping aid device having fully
closed walls and no opening facing the user. Fully closed walls and detached
spikes 3 allow to easily fill up the whole cross-section of the chopping aid de-
vice with woods. Because the collar 7 can be rotated 0 to 180 degrees with re-
spect to the cuff frame 1, it can be positioned on top of the cuff frame 1 so that
the opening 15 thereof points at any desired direction.

The spikes 3 have been fastened at two arcs 17, 18 which, in turn,
are detachably fastened to the collar 7, e.g. by snap-fasteners, which can be of
pin-hole type.

As can be seen from Figures 1 and 2, the spikes 3 are directed hor-
izontally to a longitudinal axis X — X of the cuff frame1. The spikes 3 are fas-
tened at opposite sides of the collar 7 so that two rows of spikes 3 are formed.
The spikes 3 of one row are directed against the spikes 3 in the other row leav-
ing between the free ends, i.e. between the tips of the spikes of respective row,
a narrow slot-like zone 6 which is free of spikes. The width of the zone 6,
against which the free ends of the spikes 3 are directed, is 10 to 50 mm. The
zone 6 is directed against the user and the spikes 3 are at right angles to the
user.

Thanks to said arrangement of the spikes 3, the spikes 3 effectively
prevent the wood from moving against the user when the wood is chopped and
they also prevent the wood from collapsing within the cuff frame 1. Also, the
spikes 3 are short enough (shorter than the height of the chopping aid device)
s0 that the tips thereof do not reach the upper surface of the chopping block 10
when they are bent downwards. Owing to this, the spikes cannot be cut by be-
ing pinched between the axe and the upper surface of the chopping block 10
The angle of the spikes 3 in relation axis X — X and to the front side of the
chopping aid device, and the user, does not have to be a right angle; however,
an obtuse angle with respect to the front-rear-line of the chopping aid device is
preferred.

To make the chopping aid device easier to manufacture and also to
avoid charging of logs too close to the margins of the chopping aid device, in
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which case the risk of mishits including hits on the edge of the chopping aid
device increases, there is also at the rear side of the chopping aid device a
segment 19 free of spikes as seen from Figure 1. The front side of the chop-
ping aid device has a similar segment (however, not shown by reference nu-
meral) free of spikes. The spikes 3 cover at least 70 % of the cross-sectional
area of the cuff frame 1. In said figure of 70 % not only the total projection area
of the individual spikes 3 but also the areas of the gaps between adjacent
spikes are included.

The chopping aid device comprises handles 20, 21 in order to make
it easy to lift and move. The handles 20, 21 are formed of holes 22, 23 and 24,
25 made in the cuff frame 1 and collar 7, respectively. The holes 22 and 23,
like the holes 24 and 25 are preferably spaced 180 degrees apart. The holes
23 to 25 are not, however, indispensable as the chopping aid device is not
heavy.

Figure 3 shows another embodiment of the chopping aid device. In
Figure 3 has been used similar reference numerals as in Figure 1 for corre-
sponding components. For the sake of simplicity only one spike 3’ has been
separately drafted in Figure 3 although the number of spikes in the support 2’
is large, like in the embodiment of Figure 1.

The embodiment of Figure 3 differs from the embodiment of Figure
1 in that the spikes 3’ are arranged in four levels 3a’, 3b’, 3¢, 3d’. The length of
the spikes 3’ in the different levels 3a’, 3b’, 3¢’, 3d’ diminishes in the direction
downwards so that the average length of the spikes in a lower level, e.g. level
3¢, is shorter than the average length of the spikes in an upper level, 3b’ or
3a’. Such an arrangement of the spikes 3’ has the advantage that it provides
better support for the woods to be chopped by adding more progressive sup-
port force when more wood is added and prevents the creeping and perma-
nent deflection of longer spikes by supporting them from underneath with
shorter spikes which are less prone to creepage and deflection caused by
gravity.

The embodiment of Figure 3 differs from the embodiment of Figure
1 further in that the spikes 3’ are fastened to arcs in the form of holders 17°, 18’
which are fastened to the collar 7’ by means of grooves 17a’, 18a’. The holders
17’, 18 also comprise branches 17b’, 18b’ the lower edge of which press
against the cuff frame 1 and the collar 7. From Figure 4, which shows the
holder 18 separately from the support 2’, the groove 18a’ is clearly seen. In
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Figure 3 the groove 18a’ receives the upper edge 13’ of the collar 7. The ad-
vantage of the groove 18a’ is that the holder 18’ is easy to position in place on
the collar 7’ and remove from the collar 7’. The holders 17, 18 of the embodi-
ment of Figure 3 also make it very easy to position the spikes 3 of two holders
17’, 18 in such a way that the spikes 3’ are in line regardless variations in di-
ameter of the chopping block.

Still further the embodiment of Figure 3 differs from the embodiment
of Figure 1 in that the width of the zone 6’ free of spikes is negligible small.

The invention has been described above only by two examples. It
shall be understood that the invention can be implemented in many ways with-
in the scope of the attached claims. Hence, it is for instance possible that the
frame of the chopping aid device is not a basket-like cuff frame but a frame
which is formed of e.g. two oppositely positioned walls and having two major
openings between the walls. If a basket-like cuff frame is used, the cuff frame
can have a geometrical form which is not cylindrical: the cross-section of the
device can be elliptic or square. However, a cylindrical form is preferable, be-
cause a cylindrical cuff frame is easy to position on top of a chopping block.
The bead in the inner wall of the cuff frame 1 is not indispensable, but is highly
preferable, because it gives stability to the chopping aid device. The chopping
aid device, however, can be used without an ordinary chopping block: it can be
positioned on a firm base which provides the required support for chopping
woods. In such a situation the cross-section of the chopping aid device can
very well be for instance rectangular, in which case no straining strap is need-
ed. The zone 6 in the central area of the cross-section of the cuff frame 1 need
not have the form of a slot; it can e.g. have the form of a circle or some other
form. Further, deviating from what has been disclosed in the two embodiments,
it is possible to implement the chopping aid device by integrating the support
(c.f. support 2, 2’) with the cuff frame (c.f. cuff frame 1, 1’). This can e.g. be
carried out by two component molding. The support is injection molded of a
material providing a support durable against cuts, and the cuff frame is, in the
same injection molding machine, injection molded of a material providing a cuff
frame which is flexible and resilient.
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Claims

1. A chopping aid device for use in chopping of firewood, the chop-
ping device comprising a frame (1, 1’) to prevent pieces of wood to spread into
the surroundings outside the chopping aid device during chopping, char -
acterized by a support (2, 2') comprising a plurality of flexible spikes (3,
3’) to keep the firewood in an upright position within the frame (1, 1°).

2. A chopping aid device according to claim 1, characterized
in that the frame (1, 1’) is a basket-like cuff frame.

3. A chopping aid device according to claim 2, characterized
in that the cuff frame comprises an upper edge (4, 4’) whose distance (L1)
from a bottom (5, 5’) of the cuff frame is smaller at the front side or user side
than the distance (L2) from the bottom at a side which differs from the front
side.

4. A chopping aid device according to claim 2 or 3, character-
ized inthatthe cuff frame is) open at the front side or user side.

5. A chopping aid device according to claim 4, characterized
in that the cuff frame is circumferentially open having a peripheral wall (26, 26’)
which is non-continuous by comprising a slot (8, 8’) is at the front side.

6. A chopping aid device according to any one of the preceding
claims, characterized in that first ends of the spikes (3, 3’) which are
opposite to free ends of the spikes are attached to the support (2, 2').

7. A chopping aid device according to any one of the preceding
clams 2to 6, characterized in that the first ends of the spikes (3, 3’)
are fastened to a collar (7, 7’) which is circumferentially open having a periph-
eral wall (12, 12’) which is non-continuous having a peripheral opening (15,
15’), and which collar is detachably fastened to the cuff frame so that the pe-
ripheral opening (15, 15’) is aligned with the front side of the cuff frame.

8. A chopping aid device according to claim 7, characterized
in that the spikes (3, 3’) are detachably fastened to the collar (7, 7°).

9. A chopping aid device according to claim 8, characterized
in that the spikes (3’) are detachably fastened to the collar (7’) via a holder
(17’, 18’) having a groove (17a’, 18a’) for receiving an upper edge (13’) of the
collar (7).

10. A chopping aid device according to any one of the preceding
claims 7to 9, characterized in that the cuff frame is cylindrical and in
that the collar (7, 7°) is cylindrical.
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11. A chopping aid device according to claim 10, character-
ized in that the lower region of the inner wall of the cuff frame comprises a
circular bead (27, 27).

12. A chopping aid device according to claim 10 or 11, charac-
terized inthatthe collar (7, 7’) is rotatable with respect to the cuff frame.

13. A chopping aid device according to any one on the preceding
clams 7 to 12, characterized in that the cuff frame is flexible and
made of elastomeric material and in that the collar (7, 7°) is made of harder
material than the cuff frame.

14. A chopping aid device according to any one of the preceding
claims 2to 13, characterized by a straining strap (9, 9’) attached to a
bottom (5, §’) of the cuff frame for adjusting the diameter of the bottom (5, &)
of the cuff frame.

15. A chopping aid device according to any one of the preceding
clams,characterized inthatthe spikes (3, 3) are directed at least sub-
stantially horizontal within the frame (1, 1’) being at least substantially at right
angles to a longitudinal axis (X — X) of the frame (1, 1°).

16. A chopping aid device according to any one on the preceding
clams 2 to 15, characterized in that at least the greater part of the
cross-sectional area of the cuff frame is covered by the spikes (3, 3’) of the
support (2, 2)).

17. A chopping aid device according to any one of the preceding
claims,characterized inthatthe spikes (3, 3’) are directed at an obtuse
angle with respect to a front-rear-line of the chopping aid device.

18. A chopping aid device according to any one of the preceding
claims 2to 17, characterized in that a cross-sectional area of the cuff
frame is free of spikes (3, 3’) at an area which is at the front side of the cuff
frame.

19. A chopping aid device according to claim 18, character-
ized inthatthe cross-sectional area is a segment.

20. A chopping aid device according to claim 1, character-
ized in that the support (2') comprises spikes (3’) arranged in a plurality of
levels (3a’, 3b’, 3¢’, 3d’) in which the length of the spikes in a lower level (3b)
is shorter than the length of the spikes in an upper level (3a’).
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Patenttivaatimukset

1. Halkomisapuvaline kaytettavaksi polttopuiden pilkkomiseen, joka
halkomisvaline kasittda rungon (1, 1'), joka estda puukappaleiden leviamisen
ymparistéén halkomisapuvalineen ulkopuolelle halkomisen aikana, tunnet-
tu siitd, ettéd se kasittda tuen (2, 2') jossa on useita taipuisia piikkeja (3, 3')
polttopuun pitédmiseksi pystysuorassa asennossa rungon (1, 1’) sisalla.

2. Patenttivaatimuksen 1 mukainen halkomisapuvéline tunnettu
siita, etta runko (1, 1’) on kaukalomainen mansettikehys.

3. Patenttivaatimuksen 2 mukainen halkomisapuvéline, tunnet-
tu siitd, ettd mansettikehys kasittda ylareunan (4, 4’), jonka etaisyys (L1)
mansettikehyksen alaosasta (5, 5’) on pienempi etupuolella eli kayttdjan puo-
leisella sivulla kuin etaisyys (L2) alapaasté sivulla, joka on eri kuin etusivu.

4. Patenttivaatimuksen 2 tai 3 mukainen halkomisapuvéline, tun -
nettu siitd, ettd mansettikenys on avoin etusivulta eli kayttdjan puoleiselta
sivulta.

5. Patenttivaatimuksen 4 mukainen halkomisapuvéline, tunnet-
tu siita, ettd mansettikehys on kehan suunnassa avoin siten, ettd siind oleva
kehdsein&dma (26, 26’) on epdjatkuva kasittden etusivulla olevan raon (8, 8').

6. Jonkin edellisen patenttivaatimuksen mukainen halkomisapuvali-
ne,tunnettu siitd, etta piikkkien ensimmaiset paat (3, 3'), jotka ovat vastak-
kaisia vapaiden paiden suhteen, on kiinnitetty tukeen (2, 2').

7. Jonkin edellisen patenttivaatimuksen 2—-6 mukainen halkomis-
apuvéline,tunnettu siitd, etta piikkien (3, 3’) ensimmaiset paat on kiinnitet-
ty kaulukseen (7, 7°), joka on kehan suunnassa auki siten, etta siina oleva ke-
haseinama (12, 12’) on epéjatkuva ja siina on kehaaukko (15, 15’), ja joka kau-
lus on irrotettavasti kiinnitetty mansettikehykseen siten, ettd keh&aukko (15,
15’) on kohdistettu mansettikehyksen etusivun kanssa.

8. Patenttivaatimuksen 7 mukainen halkomisapuvéline,tunnettu
siita, etta piikit (3, 3’) on irrotettavasti kiinnitetty kaulukseen (7, 7).

9. Patenttivaatimuksen 8 mukainen halkomisapuvéline,tunnettu
siita, etta piikit (3’) on irrotettavasti kiinnitetty kauluriin (7') pidikkeella (17°, 18’),
jossa onura (17a’, 18a’) kaulurin (7’) ylareunan (13’) vastaanottamiseksi.

10. Jonkin edellisen patenttivaatimuksen 7-9 mukainen halkomis-
apuvaline, tunnettu siitd, ettd mansettikehys on lieriéméainen ja siita, ettéd
kaulus (7, 7°) on lieriémainen.
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11. Patenttivaatimuksen 10 mukainen halkomisapuvaline, tun -
nettu siitd, ettd mansettikehyksen siséseindmén alaosa kasittdd ympyra-
maisen listan (27, 27').

12. Patenttivaatimuksen 10 tai 11 mukainen halkomisapuvaline,
tunnettu siitd, ettd kaulus (7, 7’) on pyoritettdvissé mansettikehyksen suh-
teen.

13. Jonkin edellisen patenttivaatimuksen mukainen halkomisapuva-
line,tunnettu siita, ettd mansettikehys on taipuisa ja tehty elastomeerises-
ta materiaalista ja siitd, ettd kaulus (7, 7') on tehty kovemmasta materiaalista
kuin mansettikehys.

14. Jonkin edellisen patenttivaatimuksen 2—13 mukainen halkomis-
apuvéline, tunnettu siitd, ettad siind on kiristysvanne (9, 9'), joka on Kiinni-
tetty mansettikehyksen alaosaan (5, 5') mansettikehyksen alaosan (5, 5') hal-
kaisijan s&atamiseksi.

15. Jonkin edellisen patenttivaatimuksen mukainen halkomisapuva-
line, tunnettu siitd, ettd piikit (3, 3’) suuntautuvat ainakin olennaisesti vaa-
ka-tasossa rungon (1, 1’) sisélld ja ovat ainakin olennaisesti kohtisuorassa
kulmassa rungon (1, 1’) pituussuuntaiseen akseliin (X—X).

16. Jonkin edellisen patenttivaatimuksen 2—15 mukainen halkomis-
apuvéline,tunnettu siita, ettd ainakin suurin osa mansettikehyksen poikki-
leikkauspinta-alasta on tuessa (2, 2') olevien piikkien (3, 3’) peittdma.

17. Jonkin edellisen patenttivaatimuksen mukainen halkomisapuva-
line, tunnettu siitd, ettd piikit (3, 3’) suuntautuvat tylpassa kulmassa hal-
komisapuvalineen etu-takalinjaan nahden.

18. Jonkin edellisen patenttivaatimuksen 2—-17 mukainen halkomis-
apuvéline,tunnettu siitd, ettd mansettikehyksen poikkileikkauspinta-ala on
vapaa piikeista (3, 3') alueella, joka on mansettikehyksen etusivulla.

19. Patenttivaatimuksen 18 mukainen halkomisapuvaline, tun-
nettu siita, ettd poikkileikkauspinta-ala on segmentti.

20. Patenttivaatimuksen 1 mukainen halkomisapuvaline, tunnet-
tu siita, etta tuki (2') kasittdd piikkeja (3’), jotka on sovitettu useille tasoille
(3a’, 3b’, 3¢, 3d), joissa piikkien pituus alemmassa tasossa (3b') on lyhyempi
kuin piikkien pituus ylemmassé tasossa (3a').
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